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CHEMICALS MONITORING AND TRANSPORT 2582 BEAMS AND THEIR REACTIONS 













































































































































































































































































9EC260635 0004(00) 





Category 


ATOMIC AND MOLECULAR PROPERTIES 

POSITRONIUM, MUONIUM, AND MUONIC AND 
MESIC ATOMS AND MOLECULES 

COLLISION PHENOMENA 





ATOMIC AND MOLECULAR THEORY 
GENERAL FLUID DYNAMICS 
MAGNETOHYDRODYNAMICS 








PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 
ELECTROMAGNETIC INTERACTIONS 
WEAK INTERACTIONS 
STRONG BARYON-INDUCED INTERACTIONS 
STRONG MESON-INDUCED INTERACTIONS 
PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 
GENERAL 
ELECTROMAGNETIC INTERACTIONS 
WEAK INTERACTIONS 
STRONG INTERACTIONS, GENERAL 
STRONG INTERACTIONS, BARYON NO. =1......0.000+ 
STRONG INTERACTIONS, BARYON NO. 
GREATER THAN 1 
FIELD THEORY 


PHYSICS RESEARCH (CONT.) 
NUCLEAR PHYSICS 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
EXPERIMENTAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 
THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A =20- 
38, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 

































































Category 


NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, EXPERIMENTAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 
NUCLEAR STRUCTURE 
NUCLEAR REACTIONS AND SCATTERING. 
RADIOACTIVE DECAY. 
RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 
SHIELDING CALCULATIONS AND 
EXPERIMENTS 
NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 
DOSIMETRY. 
SOLID STATE PHYSICS 
SUPERCONDUCTIVITY 
ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 
THEORETICAL PHYSICS 
CLASSICAL AND QUANTUM MECHANICS. 
OPTICS 
ELECTRICITY AND MAGNETISM 


FUSION ENERGY 
PLASMA RESEARCH 
PLASMA CONFINEMENT AND HEATING. 
PLASMA DIAGNOSTICS 
PLASMA KINETICS - GENERAL 
PLASMA KINETICS - EXPERIMENTAL 
PLASMA KINETICS - THEORETICAL 
PLASMA INSTABILITIES 
PLASMA WAVE PHENOMENA 
FUSION POWER PLANT TECHNOLOGY 
BLANKET ENGINEERING 
MAGNET COILS AND FIELDS 
POWER SUPPLIES, ENERGY STORAGE ...........0.0.000+ 
COOLING SYSTEMS 
HEATING AND FUELING SYSTEMS 
TRITIUM PROCESSING, ENVIRONMENT AND 
SAFETY. 
INERTIAL CONFINEMENT TECHNOLOGY............+ 
COMPONENT DEVELOPMENT AND MATERIALS 
TESTING 



















































































GENERAL AND MISCELLANEOUS 
MANAGEMENT 
MATHEMATICS AND COMPUTERS 
INFORMATION HANDLING 


CORPORATE INDEX 
AUTHOR INDEX 
SUBJECT INDEX 
REPORT NUMBER INDEX 
CONTRACT NUMBER INDEX 
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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 24243, 24338 


22698 (CONF-771025—, pp I.1-I.2) Materials and components 
newsletter. Schorr, J.R. (Battelle Columbus Labs., OH). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22699 (GFERC/IC—77/1, pp 123-128) EPRI research program: 
focus on lignite. Hill, G.R. (Electric Power Research Inst., Palo 
Alto, CA). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

One of the major reasons for formation of the Electric Power 
Research Institute was to address environmental problems. Work at 
EPRI on particulate removal and reduction of SO/sub x/ and NO/ 
sub x/ emissions is reviewed with emphasis on applications for use 
with low-rank coals. A popular rule of thumb is that processes that 
result in a net power cost of up to twice present costs are allowable. 
A high intensity ionizer prior to an electrostatic precipitator shows 
promise for improved removal of fine particulates. Bag filters are 
also being tested. Changing regulations for control of sulfur and 
nitrogen emissions are a major problem for utilities: Plants designed 
to meet certain standards are not able to meet new regulations which 
specify reduced emissions. 


PROCESSING 
REFER ALSO TO CITATION(S) 22913 


22700 (CONF-771025—, pp I.3-1.4) Materials research for the 
clean utilization of coal. Task 4: failure prevention. Smith, J.H. 
(National Bureau of Standards, Washington, DC). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22701 Pulverized coal-pressure gasification with air as a topping 
stage for the combined gas/steam turbine process. Kleinhueckelkot- 
ten, H. Brennst.-Waerme-Kraft; 29: No. 10, 410-418(Oct 1977). (In 
German). 

The consideration of the reaction-kinetic and thermodynamic 
relations shows that, especially for the pulverised coal-gasification 
with air, the pressure influence can be neglected, on transferring to 
the pressure operation required in this case. The evaluation of 
various test and operation results shows an almost complete depen- 
dence of the gasification efficiency on the steam proportion of the 
gasification medium. The operation results are used to calculate 
three design cases with varying steam proportion. The process 
arrangement of the three cases are enlarged to five design cases, by 
considering two different possibilities of the enery supply to the 
turbine plant for two different gasification conditions. Finally, losses, 
efficiencies and output rates are compared with a commensurable 
gas/steam turbine process with an added fixed bed (Lurgi) pressure 
gasification. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 22858, 22859, 22869 


22702 (GFERC/RI—77/1) Design and operation of two refrac- 
tory-lined, internally heated, entrained-bed carbonizers. Boley, C.C.; 
Fegley, M.M. (Department of Energy, Grand Forks, N.Dak. (USA). 
Grand Forks Energy Research Center). [nd]. 42p. Dep. NTIS, PC 
A03/MF AO1. 

Eleven coals, from lignite to high-volatile A bituminous in 
rank, were successfully carbonized in two similar internally-heated 
entrained-bed carbonization units. Operating temperatures were 
from 825°F to 1600°F, and extended runs of up to 106 hours were 
made. Effects of coal particle size, reactor length, coal and air rates, 
operating temperature, coal rank, and coal condition (full moisture 
or dried) on carbonizer operation and yields are discussed. Compari- 
sons with earlier results with an alloy-steel carbonizer using an 
external heat source are also made. Basically carbonization processes 
involve heating the coal to a predetermined temperature in the 
absence, or with a limited amount, of air, to remove moisture and a 
portion of the volatile matter. The method selected depends upon 
products desired and coal used. Under circumstances where char is 
the preferred product rather than coke, gas, or tar, one of the 
simplest continuous processes is entrained-bed carbonization. The 
process consists of a continuous flow of coal particles buoyed 
upward (entrained) by a transporting gas in a cylindrical reactor, 
with provision for heating the particles. All carbonization products 
pass from the top of the reactor into appropriate recovery equip- 
ment. The process has the advantages of low initial investment, high 
capacity, and minimum operating and maintenance costs. 


22703 Coal without a ready market could be utilized. Sander, 
W.J. Coal, Gold Base Miner. South. Afr.; 25: No. 5, 113, 115, 119, 121, 
123(May 1977). 

In view of the expected world-wide shortage of natural 
petroleum, associated political problems and price increases as well 
as the growing interest in the conversion of coal to liquid or gaseous 
fuels it was decided to undertake research on the low-temperature 
fluidized-bed carbonization of coal. The aim would primarily be to 
produce liquid fuel but it is also important to augment the sources of 
coal tar and pitch. The char produced could be gasified to yield 
synthesis gas and/or hydrogen. It is conceivable in practice to have 
an integrated process in which low-temperature fluidized-bed car- 
bonization of coal is closely linked to a synthetic liquid fuels process, 
for example the Fischer-Tropsch process. The purpose of this re- 
search programme regarding the fluidized-bed carbonization of coal 
was twofold, namely in the first instance to investigate the effect of 
different variables on the yield and composition of the products 
obtained, and secondly to determine at what conditions the maxi- 
mum yield of tar could be obtained. There are numerous uses for the 
products obtained from the fluidized carbonization of coal, depend- 
ing On the process applied. However, unless there are certain specific 
practical considerations there appears to be no economic justification 
for low-temperature carbonization plants and refineries for low- 
temperature tar to operate. Two factors which can, however, affect 
the issue are: (1) The absence of naturally occurring crude oil in a 
country, thus necessitating, for strategic reasons, the use of coal for 
liquid fuel production. (2) The scarcity of tar and pitch required for 
binder purposes for electrode and possibly formcoke production. 


22704 Coal petrography in the evaluation of S.A. coals. Steyn, 
J.G.D.; Smith, W.H. (South Africa Iron and Steel Industrial Corp. 
Ltd., Pretoria). Coal, Gold Base Miner. South. Afr.; 25: No. 9, 107, 
111, 113, 115, 117(Sep 1977). 

The evaluation of coking properties of coals not being mined, 
and of which only small borehole samples are available, has | 
presented problems. The correlation between the necessarily small 
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scale tests and full scale oven results is often disappointing. So 
important is this aspect of coal exploration, particularly to an organi- 
sation like Iscor, which is vitally dependent on coking coal quality, 
that special techniques have been evolved in their Research and 
Process Department to give accurate data on potential coke quality 
from borehole sized samples. In this paper, the fundamental concepts 
involved are outlined, and the special techniques used by Iscor are 
designed. 


22705 Production of rubbly culm coke from lignite. Koenigs, 
H.B. (Rheinische Braunkohlenwerke A.G., Koeln (Germany, F.R.). 
Hauptabteilung Kohleverarbeitung); Kurtz, R. (Rheinische Braun- 
kohlenwerke A.G., Frechen (Germany, F.R.). Abt. Verkokung und 
Chemie). Energiewirtsch. Tagesfragen; 27: No. 8/9, 596-600(Aug 
1977). (In German). 

The article deals with the coke supply of the iron and steel 
industry, the design, function, and special features of the open- 
hearth, and describes the coking properties and applications of the 
culm coke produced from lignite. 


22706 Carbonization and coking. Ahland, E.; Peters, W. (Berg- 
bau-Forschung G.m.b.H., Essen (Germany, F.R.)); Weskamp, W.; 
Nashan, G. (Ruhrkohle A.G., Essen (Germany, F.R.)). pp 8-56 of In 
Chemierohstoffe aus Kohle. Falbe, J. (ed.). Stuttgart, Germany, 
F.R.; Thieme (1977). (In German) 

The fundamentals of the process of carbonization and coking 
from pit coal and brown coal, the influence of the rate of heating, 
the temperature and type of coal on the yield and the product 
properties in pyrolysis processes and the method for carbonization 
and coking from pit coal are described. 


22707 Logic devices for automatic displacement setting in 
remote-control systems for coke-oven machines. Pankrat’ev, O.N.; 
Zaets, S.D.; Risukhin, A.F.; Slatin, E.I.; Farafonov, V.O.; Yudile- 
vich, V.Z. Coke Chem., USSR (Engl. Transl.); No. 8, 61-65(1976). 

Translated from Koks Khim.; No. 8, 45-48(1976). 

One way of improving remote-control systems for coke-oven 
machines is to add to the degree of drive automation by fitting logic 
devices which will automatically determine the displacement direc- 
tion and speed, the time to start braking, and the stopping position, 
so that the machine automatically halts at the exact point selected in 
its track. Much effort has been directed in recent years towards 
automating (block controlling) coke-oven machine mechanisms 
during the oven servicing operations, and the duties left to the 
engineer have been significantly curtailed. Nevertheless, the traction 
drive mechanisms have remained at a relatively low level of automa- 
tion; all the displacement control operations are still manual. A 
description is given of logic devices to control the traction mecha- 
nisms in coke-oven machines by automatically controlling the direc- 
tion and speed of travel, the braking distance, the stopping point and 
the accuracy of location on the coke-oven axis. The devices are 
based on commercial contactless logic elements and can be used in 
remote- or program-control systems on coke-oven machines. 


22708 Utilization of purified effluents in circulating water supply 
systems in coking plants. Sukhomlinov, B.P.; Vinarskii, N.S. Coke 
Chem., USSR (Engl. Transl.); No. 8, 66-68(1976). 

Translated from Koks Khim.; No. 8, 48-50(1976). 

Coking-plant effluents should be used with 3 times their 
volume of mains water in closed-cycle cooling systems. Apart from 
eliminating effluent disposal, this controls scaling, corrosion and 
biological activity. It reduces atmospheric pollution and conserves 
water supplies. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 22763, 22808, 22809, 22876 


22709 (BNWL—2040-7) Process for cleaning and removal of 
sulfur compounds from low Btu gases. Quarterly summary report, 
July—September 1977. Moore, R.H.; Ham, D.G.; Mitchell, D.H.; 
Robertus, R.J.; Stegen, G.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Oct 1977. Contract EY-76-C-06-1830. 18p. 
Dep. NTIS, PC A02/MF AOl1. 

The Process Development Unit (PDU) is being remodeled by 
incorporation of appropriate subsystems to permit operation in con- 
tinuous process mode. The PDU wil! be operated for a period of 
time sufficient to demonstrate process viability. The subcontract to 
Alon Processing Inc. was completed some six weeks behind sched- 
ule but all “Alonized” pipe, fittings, and vessels have now been 
returned to us. This material has been assembled and mounted on the 
support structure. A major part of the electrical work including 
assembly of relay and circuit breaker enclosures, installation of 
screwcover wireway, and installation of large transformers has been 
completed. Installation of thermocouples and electrical heating ele- 
ments by Battelle-Northwest’s crafts personnel is completed and 
final —. is nearly complete. Installation of high-temperature 
insulation (Kaowool) and a final waterproof outer covering is 90% 
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complete. Test operation of individual equipment items is proceeding 
as rapidly as these become operational. 


22710 (IS—4113) Advanced development of fine coal desulfuriza- 
tion and recovery technology. Quarterly technical progress report, 
October 1, 1976—December 31, 1976. Fisher, R.W.; Wheelock, T.D. 
(Ames Lab., Iowa (USA)). Feb 1977. Contract W-7405-ENG-82. 
66p. Dep. NTIS, PC A04/MF AO1. 

The improvement and technical development of promising 
methods for desulfurizing and recovering fine coal underway in- 
cludes froth flotation, selective oil ———— pelletization, and 
a chemical desulfurization process which involves leaching fine coal 
with a hot dilute solution of sodium carbonate containing dissolved 
oxygen under pressure. A preliminary assessment of the state of the 
art and review of the technical literature has been made. Equipment 
and apparatus have been assembled for small-scale laboratory experi- 
ments in froth flotation, oil agglomeration and chemical desulfuriza- 
tion. Preliminary froth flotation tests have been carried out on an 
Iowa coal to establish baseline data. Quite unexpectedly these tests 
indicated that aluminum nitrate may be an activator for coal because 
it served to increase the recovery of coal. Several potential flotation 
depressants for pyrite have been screened by measurement at the 
zeta potential and floatability of pyrite or coal in aqueous suspen- 
sions containing the potential depressants. The following reagents 
show some promise as pyrite depressants: ferric chloride, sodium 
cyanide, ammonium thiocyanate, and the disodium salt of 
ethylenediaminetetraacetic acid. Preliminary plans have been pre- 
pared for a continuous flow bench-scale system to demonstrate the 
process. This system will include equipment for grinding and pre- 
treating the coal as well as equipment for demonstrating froth 
flotation, selective oil agglomeration and pelletization. An investiga- 
tion of coal microstructure as it relates to coal beneficiation methods 
has also been initiated. The distribution of various forms of pyrite by 
size and crystal structure has been determined for two cannel 
samples of coal through application of scanning electron microscope 
techniques. 


22711 (IS—4210) Advanced development of fine coal desulfuriza- 
tion and recovery technology. Quarterly technical progress report, 
January 1, 1977—March 31, 1977. Wheelock, T.D.; Fisher, R.W. 
(Ames Lab., Iowa (USA)). Jun 1977. Contract W-7405-ENG-82. 
6lp. Dep. NTIS, PC A04/MF AO1. 

The improvement and technical development of several 
promising methods for desulfurizing and recovering fine coal was 
continued. These methods include froth flotation, selective oil ag- 
glomeration, pelletization, and a chemical desulfurization process 
which involves leaching fine coal with a hot dilute solution of 
sodium carbonate containing dissolved oxygen or air under pressure. 
Numerous laboratory experiments and measurements were conduct- 
ed in the areas of froth flotation, selective oil agglomeration and 
chemical desulfurization. The results showed that when pyrites are 
leached with an alkaline solution containing dissolved oxygen, the 
sulfur is extracted in the form of soluble sulfates and the iron is 
converted to ferric oxide or hematite. It was also shown that the rate 
of conversion of pyritic sulfur to soluble sulfates depends on the 
oxygen partial pressure with the rate increasing as the partial pres- 
sure is raised. Results which could lead to major improvements in 
the froth flotation method of separating coal and pyrites included the 
successful demonstration of an oxidative chemical pretreatment 
process which would greatly reduce the floatability of pyrite parti- 
cles without greatly affecting the floatability of coal. Also conditions 
were identified which would aid in the selection of suitable cationic 
and anionic flotation collectors for effecting a better separation of 
coal and pyrite. The discovery that it may be possible to utilize 
relatively inexpensive, heavy residual fuel oils instead of light distil- 
lates for the selective agglomeration of fine coal enhances the 
economic viability of this method of coal beneficiation. 


22712 (PB—271008) High-temperature desulfurization of low- 
Btu-gas. Final report, July 1973—January 1976. Curran, G.P.; Pasek, 
B.J.; Pell, M.; Gorin, E. (Consolidation Coal Co., Library, Pa. 
(USA). Research Div.). Apr 1977. 361p. NTIS PC A16/MF AOI. 

The report describes and gives results of economic studies of 
a process for desulfurizing low-Btu fuel gas. The gas is first desulfur- 
ized at high temperature in a fluidized bed of half-calcined dolomite. 
It is then cooled to 700 C and passed through high-pressure-drop 
cyclones to remove particulates and alkali. The gas is intended for 
use as fuel to gas turbines in combined-cycle power generation. The 
sulfur acceptor is regenerated with steam and CO2. A liquid-phase 
Claus reactor is used to process H2S in the regenerator offgas into 
elemental sulfur. Experimental data are presented in several areas: 
desulfurization and regeneration activity of dolomites as a function 
of cycles; batch studies to determine variable effects and rate data; 
particulate and alkali removal at high temperature; chance reaction 
studies; and process improvement studies. Two economic studies 
were performed: one showed an incentive accruing to the process 
versus a conventional wet desulfurization scheme; and the other, an 
update of the process economics, showed that a plant designed in 
1975 for 1980 operation would desulfurize gas from a high-sulfur 
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coal for 38 cents/MM Btu (HHV + sensible heat) delivered to a 
power station. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 22779, 22837 


22713 (FE—2034-8) Catalytic hydrogenation of coal-derived liq- 
uids. Interim report, June 1977—August 1977. Berg, L.; McCandless, 
F.P. (Montana State Univ., Bozeman (USA)). Sep 1977. Contract 
EX-76-C-01-2034. 58p. Dep. NTIS, PC A04/MF AO1. 

For COED pyrolysis oil, the screening of available commer- 
cial catalysts was completed. Cobalt molybdates are the best for 
desulfurization, nickel molybdates the best for denitrogenation. For 
PAMCO Solvent Refined Coal (SRC) Vacuum Flash Feed, the best 
desulfurization to date has been obtained with cobalt molybdate 
catalysts. Analyses including desulfurization, denitrogenation and 
ASTM distillations for nine previously reported runs and eleven new 
runs are reported. For SYNTHOIL, four more runs were completed 
and correlated with the previously reported forty-five runs. The 
evaluation of two more commercial catalysts and two MSU-fabricat- 
ed catalysts was completed. 


22714 (FE—2034-9) Catalytic hydrogenation of coal-derived liq- 
uids. Interim report, September 1977—November 1977. Berg, L.; 
McCandless, F.P. (Montana State Univ., Bozeman (USA)). Dec 
1977. Contract EX-76-C-01-2034. 39p. Dep. NTIS, PC A03/MF 
AOl. 

For COED pyrolysis oil the evaluation of commercially 
available hydrotreating catalysts showed that the best denitrogena- 
tion catalysts are Cyanamid HDS9A and Harshaw HT 500 but only 
about 30% nitrogen reduction is obtained. The best 
hydrodesulfurization catalysts are Harshaw HT 400, Shell 344 and 
Cyanamid HDS20A with about 90% of the sulfur removed. The 
program is now devoted to synthesizing new catalysts for this 
specific feed stock. Five Ketjen and one Norton supports impregnat- 
ed with molybdenum, cobalt and nickel are being evaluated. For 
PAMCO Solvent Refined Coal (SRC) Vacuum Flash Feed, the best 
commercially available denitrogenation catalyst is Harshaw Co— 
Mo—0401—T—'/,". The best desulfurization catalyst is Shell 324- 
E-'/:6". Improved desulfurization was obtained with a catalyst fabri- 
cated here containing 0.2% NiO, 1.1% CoO, 15.5% MoOs on 
alumina and improved denitrogenation was accomplished with a 
catalyst comprising 0.26% NiO, 1.15% CoO, 13.1% MoOs on a 
Ketjen support. For SYNTHOIL the best commercially available 
catalyst for desulfurization is Harshaw HT 500, for denitrogenation, 
Shell 324. 


22715 (FE—2334-7) Phase equilibria in coal hydrogenation sys- 
tems. Quarterly report, October 1977—December 1977. Kobayashi, 
R. (Rice Univ., Houston, Tex. (USA). Dept. of Chemical Engineer- 
ing). 1977. Contract EX-76-S-01-2334. 6p. Dep. NTIS, PC A02/MF 
AOl. 

Equipment improvements and mofifications are listed. Cali- 
bration of the flame ionization detector response to tetralin and 
tetralin mixtures is underway in preparation for dew point determi- 
nations on pure compounds. (LTN) 


22716 Coal hydrogenation (production of hydrocarbons by direct 
hydrogenation). Kroenig, W. pp 67-113 of In Chemierohstoffe aus 
Kohle. Falbe, J. (ed.). Stuttgart, Germany, F.R.; Thieme (1977). (In 
German) 

The fundamentals of coal hydrogenation, the various hydro- 
genation methods (hydrogenation in the botton phase, hydrogena- 
tion in the gas phase, hydrogenation of coal heavy oil in the mixed 
phase with fixed catalyst), more recent studies on coal hydrogena- 
tion and coal hydrogenation as a source of chemical raw materials 
and as a basis for a coal-chemical refinery are discribed. 


GASIFICATION 


REFER ALSO TO CITATION(S) 22887, 22888, 22889, 22891, 
22948, 22967, 23088, 23276, 23299, 23300, 23301, 23302, 23303, 
23304, 23594, 23596, 23657, 24245, 24256, 24621, 24818, 25134 


22717 (ANL/AA—S(Vol.1)) Regional studies program. A socio- 
economic assessment of energy development in a small rural county: 
coal gasification in Mercer County, North Dakota. Baldwin, T.E.; 
Dixon-Davis, D.; Stenehjem, E.J.; Wolsko, T.D. (Argonne National 
Lab., Ill. (USA)). Aug 1976. Contract W-31-109-ENG-38. 81p. Dep. 
NTIS, PC A05/MF AOl1. 

This report describes a case study and a methodology that are 
part of an analysis of the overall problem of energy-induced growth 
in rural America. The case study approach delineates economic 
(fiscal) and sociocultural effects and attempts to identify and under- 
stand the character of the key underlying causal factors. It also 
serves to validate and to improve the methodology for future case 
studies. This volume of the report (1) presents an assessment of the 
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major socioeconomic impacts associated with a single coal-gasifica- 
tion plant in Mercer County, North Dakota, and (2) describes an 
improved framework for conducting interdisciplinary assessments of 
these impacts. Volume II presents a much more detailed description 
of the analytic methods used and results obtained. 


22718 (ANL/AA—S(Vol.2)) Regional studies program. A socio- 
economic assessment of energy development in a small rural county: 
coal gasification in Mercer County, North Dakota. Baldwin, T.E.; 
Dixon-Davis, D.; Stenehjem, E.J.; Wolsko, T.D. (Argonne National 
Lab., Ill. (USA)). Aug 1976. Contract W-31-109-ENG-38. 355p. 
Dep. NTIS, PC A16/MF AO1. 

This report describes in two volumes a case study and a 
methodology that are part of an analysis of the overall problem of 
energy-induced growth in rural America. The case study approach 
delineates economic (fiscal) and sociocultural effects and attempts to 
identify and understand the character of the key underlying causal 
factors. it also serves to validate and improve the methodology for 
future case studies. Volume I of the report (1) presents an assessment 
of the major socioeconomic impacts associated with a single coal- 
gasification plant in Mercer County, North Dakota, and (2) describes 
an improved framework for conducting interdisciplinary assessments 
of socioeconomic impacts. Volume II, this volume, presents a much 
more detailed description of the analytic methods used and results 
obtained. 


22719 (ANL/CEN/FE—77-6) Laboratory support for in situ 
gasification reaction kinetics. Quarterly report, April—June 1977. 
Fischer, J.; Young, J.E.; Johnson, J.E.; Jonke, A.A. (Argonne Na- 
tional Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 20p. 
Dep. NTIS, PC A02/MF AO1. 

Apparent activation energies of 155 to 88 kJ/mol (37 to 21 
kcal/mol) at 600-775°C have been determined for the reaction of 
steam with char prepared from Hanna subbituminous coal. At this 
temperature range (though to a lesser degree at lower temperatures), 
diffusion of the reactants and products through the pore structure of 
the char limits the reaction rate. A reaction order of 0.56 with 
respect to steam has been determined for the range of steam partial 
pressures from 107 to 270 kPa (1.07 to 2.7 atm). Hydrogen inhibits 
the reaction of steam with the Hanna char, with the inhibiting effect 
being greater at lower temperatures. 


22720 (ANL/FE—49622-9) Instrumentation and process control 
for fossil demonstration plants. Quarterly technical progress report, 
April—June 1977. LeSage, L.G. (Argonne National Lab., II. 
(USA)). Jul 1977. Contract W-31-109-ENG-38. 97p. Dep. NTIS, PC 
A05/MF AO1. 

Work has been performed on updating the study of the state- 
of-the-art of instrumentation for Fossil Demonstration Plants (FDP), 
development of mass-flow and other on-line instruments for FDP, 
process control analysis for FDP, and organization of a symposium 
on instrumentation and control for FDP. A Solids/Gas Flow Test 
Facility (S/GFTF) under construction for instrument development, 
testing, evaluation, and calibration is described. The development 
work for several mass-flow and other on-line instruments is de- 
scribed: acoustic flowmeter, capacitive density flowmeter, neutron 
activation flowmeter and composition analysis system, gamma ray 
correlation flowmeter, optical flowmeter, and capacitive liquid inter- 
face level meter. 


22721 (CONF-771025—) First international conference on mate- 
rials for coal conversion and utilization. (Energy Research and De- 
velopment Administration, Washington, D.C. (USA)). 1977. 330p. 
Dep. NTIS, PC A15/MF AO1. 

From |. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

Papers were presented at the conference on failure analysis, 
materials for coal conversion, and materials for direct coal utiliza- 
tion. Indexing was entered in the data base for selected papers. 
(IRD) 


22722 (CONF-771025—, pp I.5-I.10) Component performance 
and failure analysis. Danyluk, S. (Argonne National Lab., IL). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22723 (CONF-771025—, pp I.11-1.21) Development and applica- 
tion of nondestructive test methods for coal conversion systems. Ell- 
ingson, W.A. (Argonne National Lab., IL). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 
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22724 (CONF-771025—, pp I.22-1.25) Inspection techniques for 
wear- and process-resistant coatings. McClung, R.W. (Oak Ridge 
National Lab., TN). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22725 (CONF-771025—, pp 1.32-1.36) Behaviour of high tem- 
perature alloys in a pilot plant of fluidized bed hydrogasification. 
Schuhmacher, K.D.; Gering, K. (Rheinische Braunkohlenwerke 
AG, Cologne). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22726 (CONF-771025—, pp II.1-II.9) Program on materials for 
the gasification of coal. Hulsizer, W.R. (Metal Properties Council, 
Inc., New York). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22727 (CONF-771025—, pp II.14-II.17) Corrosion behavior of 
materials in coal-conversion processes. Natesan, K.; Chopra, O.K. 
(Argonne National Lab., IL). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22728 (CONF-771025—, pp II.18-II.19) Erosion studies in coal 
conversion systems. Park, J.Y.; Shack, W.J. (Argonne National Lab., 
IL). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22729 (CONF-771025—, pp II.20-11.22) Correlation of the high- 
temperature behavior of structural alloys in coal conversion environ- 
ments with the components of the alloys and of the corrosive environ- 
ments. Wright, I.G. (Battelle Columbus Labs., OH). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22730 (CONF-771025—, pp I1.23-I1.25) Biaxial creep and fa- 
tigue of coal gasification materials. Horton, R.M. (Idaho National 
Engineering Lab., Idaho Falls). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22731 (CONF-771025—, pp II.26-II.32) Sulfidation resistant 
alloy for coal gasification service. Perkins, R.A. (Lockheed Palo Alto 
Research Labs., CA). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22732 (CONF-771025—, pp II.33-II.38) Corrosion chemistry in 
low oxygen activity atmospheres. Perkins, R.A.; Rapp, R.A. (Lock- 
heed Palo Alto Research Labs., CA). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22733 (CONF-771025—, pp II.39-II.42) Corrosion chemistry in 
low-oxygen activity atmospheres. Characteristic of gasified or incom- 
= combusted coal. Rapp, R.A. (Ohio State Univ., Columbus). 


From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
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In First international conference on materials for coal conver- 
sion and utilization. 


22734 (CONF-771025—, pp II.43-I1.48) Formation of protective 
layers on alloys in coal gasification environments. Bradshaw, R. 
(Sandia Labs., Livermore, CA). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22735 (CONF-771025—, pp II.49-I1.50) Weld overlay for corro- 
sion resistance in coal gasification systems. Sadowski, E.P. (Interna- 
tional Nickel Co., Suffern, NY). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22736 (CONF-771025—, pp III.1-III.3) Design properties of 
steels for coal conversion vessels. Landes, J.D. (Westinghouse Elec- 
tric Corp., Pittsburgh). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22737 (CONF-771025—, pp III.4-III.7) Fracture mechanics and 
surface chemistry studies of steels for coal gasification systems. Wei, 
R.; Simmons, G.W. (Lehigh Univ., Bethlehem, PA). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22738 (CONF-771025—, pp III.16-III.20) Low alloy steels for 
thick wall pressure vessels. Zackay, V.F.; Parker, E.R. (Univ. of 
California, Berkeley). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22739 (CONF-771025—, pp III.38-III.42) Development of tech- 
niques for cladding and welding low-alloy and Cr—Mo steels. Good- 
win, G.M. (Oak Ridge National Lab., TN). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22740 (CONF-771025—, pp III.43-III.47) Evaluation of the frac- 
ture toughness of candidate steels for pressure vessels for coal conver- 
sion systems. Canonico, D.A. (Oak Ridge National Lab., TN). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22741 (CONF-771025—, pp III.48-III.50) Structural materials 
evaluation for oxygen centrifugal compressors. Bates, C.E. (Southern 
Research Inst., Birmingham, AL). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22742 (CONF-771025—, pp IV.1-IV.7) Materials research for 
the clean utilization of coal. Task 2: ceramic deformation, fracture, 
and erosion. Schneider, S.J.; Weiderhorn, S.M.; Fuller, E.R. Jr.; 
Bukowski, J.M.; Robbins, C.R.; Roberts, D.E. (National Bureau of 
Standards, Washington, DC). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22743 (CONF-771025—, pp IV.8-IV.14) Materials research for 
the clean utilization of coal. Task 3: chemical degradation. Schneider, 
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S.J.; Mauer, F.; Brower, W.; Hastie, J. (National Bureau of Stand- 
ards, Washington, DC). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


(CONF-771025—, pp IV.15-IV.20) Testing and evalua- 
for coal gasification equipment. Heystek, H.; 
Sadler, L.Y. III. (Bureau of Mines, University, AL). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22745 (CONF-771025—, pp IV.21-IV.25) Chemical and physical 
stability of refractories for use in coal gasification. Day, D.E. (Univ. 
of Missouri, Rolla). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22746 (CONF-771025—, pp IV.26-IV.27) Selection of refractor- 
ies for slagging gasifiers. Kennedy, C.R.; Poeppel, R.B. (Argonne 
National Lab., IL). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22747 (CONF-771025—, pp IV.30-IV.32) Determination of the 
mechanisms and rate of alkali transport in typical coal gasification 
processes, Lewis, G. (Univ. of Missouri, Rolla). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22748 (CONF-771025—, pp IV.33-IV.39) Improvement of the 
mechanical reliability of monolithic re linings for coal gasifica- 
tion process vessels. Anderson, E.M. (Babcock and Wilcox Co., 
Lynchburg, VA). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22749 (CONF- ie ya pp IV. pie pet nng Study of heat transfer 
through refractory lined gasifier vessel walls. Schorr, J.R. (Battelle 
Columbus Labs., OH). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22750 (CONF-771025—, pp IV.43-IV.44) Numerical thermo- 
mechanical model for refractory concrete liner-anchor interactions. 
Buyukozturk, O.; Connor, J.J. (Massachusetts Inst. of Tech., Cam- 
bridge). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22751 (CONF-771025—, eg TV.46-IV.48) Sialon refractories 


from clay and coal. Cutler, I.B. (Univ. of Utah, Salt Lake City). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22752 (CONF-771025—, pp IV.50-IV.54) Design of refractories 
for resistance to high-temperature erosion/corrosion. Vojnovich, T. 
a Research and Development Center, Pittsburgh). 


From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 
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22753 (CONF-771025—, pp V.44-V.53) Design of materials for 
use under erosion/corrosion conditions at high temperatures in coal 
gasification and coal combustion systems. Barkalow, R.H.; Goebel, 
oa Pettit, F.S. (Pratt and Whitney Aircraft, Middletown, CT). 
1977. 


From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22754 (CONF-771025—, pp V.67-V.69) Hot corrosivity of coal 
gasification products on gas turbine alloys. Meier, G.H.; Stoehr, R.A. 
(Univ. of Pittsburgh). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22755 (CONF-771092—3) Peat gasification for SNG production. 
Punwani, D.V.; Rader, A.M. (Science Applications, Inc., Huntsville, 
Ala. (USA)). 1977. Contract EX-76-C-01-1221. 30p. Dep. NTIS, PC 
A03/MF A0O1. 

From 9. synthetic pipeline gas symposium; Chicago, IL, USA 
(31 Oct 1977). 

The state-of-the-art of peat gasification and the status of the 
DOE-Minnegasco peat gasification program initiated in July 1976 
are presented. As an introduction peat composition, U.S. t re- 
serves, mining and dewatering techniques, and environmental effects 
and land reclamation of peat-mined land are briefly reviewed. The 
results of bench-scale experiments on peat gasification have led to 
the design of a peat gasifier. Gasification tests have shown that peat 
is more reactive than coal and has a much higher tendency to form 
methane. Proportions of gas and oil yields from a peat gasification 
process can be varied significantly by controlling hydrogasification 
temperature. (JSR) 


22756 (EPRI-AF—608) Evaluation of coal devolatilization con- 
cept. Final report. Bhada, R.K.; Boll, R.H.; Kubasco, A.J.; Sage, 
W.L. (Babcock and Wilcox Co., Alliance, Ohio (USA). Research 
and Development Div.; Babcock and Wilcox Co., Barberton, Ohio 
(USA). Fossil Power Generation Div.). Dec 1977. 209p. Dep. NTIS, 
PC A10/MF AO1. 

The objective of this test program was to evaluate the con- 
cept of increasing gas heating value from an air-blown entrained 
gasifier by feeding some or all of the coal to a devolatilizer vessel 
downstream of the gasifier. It was further > ag that the increase 
in heating value should be accomplished without the production of 
tar or soot. A pilot plant was constructed consisting of a one foot 
diameter gasifier and an eighteen inch I.D. by eight feet high 
devolatilizer. A total of 43 test runs were conducted using an 
Eastern Bituminous coal as well as a western sub-bituminous coal. 
Three modes of operation were employed; all coal fed to the — 
all coal fed to the devolatilizer, and a 50 to 50 split between the two. 
Analysis of the pilot plant data yielded the following general results: 
The highest heating value gases were generated when all of the coal 
was fed to the gasifier; unacceptably large tar quantities were 
generated when half or all of the coal was fed to the devolatilizer; 
and tar content of the gas was negligibly small when all of the coal 
was fed to the gasifier. Heat losses were considerably higher than 
anticipated. Without modification there appears to be no way to 
operate so as to significantly lower heat losses. It is recommended 
that the pilot gasifier be redesigned with the aid of the thermal 
model. This step, together with the addition of an externally fired air 
heater to the facility will reduce heat losses to those representative 
of a commercial installation. 


22757 (FE—1207-33) Gas generator research and development, 
BI-GAS Process. Interim report, July 1, 1976—June 30, 1977 (BCR 
report L-828). (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA); Phillips Petroleum Co., Homer City, Pa. (USA)). Aug 1977. 
Contract EX-76-C-01-1207. 344p. . NTIS, PC A15/MF AO1. 

Work continued on the evaluation of fluidized-bed methana- 
tion catalysts at both the bench-scale and PEDU-scale levels. In 
addition, assistance has been given in planning, acquisition, and 
assessment of the BI-GAS pilot plant operation data. Bench-scale 
studies included four standard life tests and one extended life test to 
evaluate experimental fluidized-bed methanation catalysts. One 
sample showed extremely high activity (96 percent useful conver- 
sion) at the end of the test. One bench-scale methanator test was 
conducted to obtain data prior to a PEDU test. Five methanation 
PEDU tests were conducted to evaluate experimental catalysts; four 
of the five tests used representative samples of the Homer City pilot 
plant catalyst. Analytical and data processing services continued in 
support of the overall program. An analysis of the gasifier startup 
data showed that approximately 15 percent of the carbon in the 
Rosebud seam coal was converted to methane, and a total carbon 
conservation of about 75 to 80 percent was achieved in Stage 2 of 
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the gasifier. The BCR slag viscometer was used to obtain data on the 
effect of the addition of quantities of river gravel (high silica) and 
limestone be calcium) to Rosebud seam coal ash. The results 
showed a shift of the temperature/viscosity curve and increased the 
temperature range over which the ash exists as a fluid. 


22758 (FE—1513-67) Agglomerating Burner Gasification Proc- 
ess: design, installation, and operation of a 25-ton-a-day process devel- 
opment unit. Monthly progress report, October 1977. (Battelle Colum- 
bus Labs., Ohio (USA)). 8 Nov 1977. Contract EX-76-C-01-1513. 9p. 
Dep. NTIS, PC A02/MF AO1. 

Progress on the operation of the 25-ton-per-day coal gasifica- 
tion PDU to study the Agglomerating Burner Gasification Process is 
summarized. Also reported is work on process engineering and the 
activity on the turbine engineering study. One gasification run, Run 
18d, made with subbituminous coal was terminated when the solids 
circulation lines were plugged and fused bed material accumulated in 
the combustor. Approximately 2.5 hours of operation were complet- 
ed during which the system made producer gas. Although efforts to 
complete an integrated gasification run were not entirely successful, 
additional operating experience was gained and improvements were 
instituted for use in later operation. Another run is planned with 
subbituminous coal. Substantial activity is in progress engineering 
major modifications to the PDU and obtaining bids on the same. 
These modifications will increase the operability of the PDU. A 
draft report on the process engineering and economics task is cur- 
rently undergoing internal technical review. Fabrication of the ero- 
sion test rig is complete. It is ready for hot-gas calibration. 


22759 (FE—1513-69) Agglomerating Burner Gasification Proc- 
ess: design, installation, and operation of a 25-ton-a-day Process 
Development Unit. Monthly progress report, December 1977. (Battelle 
Columbus Labs., Ohio (USA)). 9 Jan 1978. Contract EX-76-C-01- 
1513. 9p. Dep. NTIS, PC A02/MF AO1. 

Ogress on the operation of the 25-ton-per-day coal gasifica- 
tion PDU to study the Agglomerating Burner Gasification Process is 
summarized. Also reported is work on the process engineering task 
and the activity on the turbine engineering study. One run, Run 18- 
F, was made with subbituminous coal. For the first time solids 
circulation was maintained at a sufficient rate to provide adequate 
heat to the gasifier from combustion of coal in the combustor. The 
system pressure during much of the run was 90 psig with one period 
of operation at the design pressure of 100 psig. This run was 
terminated prematurely because an asbestos gasket in the bottom 
head of the gasifier failed, resulting in a leak that could not be 
repaired safely. A draft report on the process engineering and 
economic task is currently undergoing internal technical review. 
Fabrication of the erosion test rig is complete and ready for installa- 
tion at the appropriate time. 


22760 (FE—1521-31) Development work for an advanced coal 

gasification system for electric power generation from coal directed 

toward a commercial gasification generating plant, Phase II. Volume 

12. Cold-flow model testing of a two-stage entrained-flow slagging coal 

gasifier. (Foster Wheeler Energy Corp., Livingston, N.J. (USA)). 

ny a Contract EX-76-C-01-1521. 182p. Dep. NTIS, PC A09/ 
AOl. 

To obtain qualitative information regarding the operating 
characteristics of the two-stage entrained-flow coal gasifier, a series 
of cold flow tests was conducted in a scale model of the proposed 
prototype gasifier. Common, unreacting substances were used to 
simulate the flow of anticipated components in the prototype, with 
air representing product gas, granulated cork (between 40- and 50- 
mesh USS) ss both coal and char feeds, and glycerine 
simulating the flow of slag in the lower stage (Stage I) of the gasifier. 
The flow rates for these substances were determined by matching, as 
closely as was possible, numerical values of various dimensionless 
groups in the model to those expected in the prototype. Since the 
primary objective of the cold model was to obtain some insight into 
the operation of the prototype, several aspects of the flow patterns in 
both stages were examined, including possible problem areas con- 
cerned primarily with refractory erosion, slag drainage, and particu- 
late agglomeration. The results of these tests, the majority of which 
were recorded photographically, indicated that the gas solids mixing 
in both stages was generally quite intense. Based upon the results, as 
well as the results of the previous tests, FWEC concluded that, after 
incorporating recommended geometry changes into the gasifier 
design, further tests should be conducted in a small reacting pilot 
plant so that more detailed information could be obtained, especially 
with regard to the effects of the reactions on the behavior of the 
flows within both the upper and lower stages. 


22761 (FE—1521-31A) Development work for an advanced coal 
gasification system for electric power generation from coal directed 
toward a commercial gasification generating plant, Phase II. Volume 
12. Cold-flow model testing of a two-stage entrained-flow slagging coal 

(Appendices). (Foster Wheeler Energy Corp., Livingston, 
N.J. (USA)). Dec 1977. Contract EX-76-C-01-1521. 279p. Dep. 
NTIS, PC A13/MF AOI. 
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22762 (FE—1521-33) Development work for an advanced coal 
gasification system for electric power generation from coal directed 
toward a commercial gasification generating plant, Phase II. Volume 
14, System analysis. (Foster Wheeler Energy Corp., Livingston, N.J. 
(USA)). Dec 1977. Contract EX-76-C-01-1521. 15lp. Dep. NTIS, 
PC A08/MF AO1. 

A detailed computer model has been developed for the 
system simulation of an integrated coal gasification combined-cycle 
pilot plant using an air-blown, two-stage, entrained flow, slagging 
gasifier. The pilot plant system is described by a system of partial 
differential and algebraic equations governing the energy, material 
and momentum balance of the pilot plant. An implicit finite-differ- 
ence scheme is used to discretize the partial differential equations in 
both the time and space domains. The resulting set of non-linear 
algebriac equations is solved by the method of successive iteration. 
Model developments of various subsystems and components are 
given in detail. Both steady-state and transient studies have been 
carried out with the computer code in order to investigate the pilot 
plant performance characteristics as well as component interface 
under various operation conditions. Specifically, steady-state, full- 
and part-load operations have been studied. Also investigated are the 
transient effect of fuel gas consumption in the coal gasification plant, 
and the load-following characteristics. The results indicate that the 
integrated coal gasification combined-cycle pilot plant can perform 
satisfactorily in all the cases studied. 


22763 (FE—1521-34) Design report. Volume 15. Conceptual 
design of a commercial plant. (Foster Wheeler Energy Corp., Living- 
ston, N.J. (USA)). 1977. Contract EX-76-C-01-1521. 109p. Dep. 
NTIS, PC A06/MF AOl. 

This report outlines a process for coal gasification, coupled 
with a combined cycle gas turbine system, that predicts a superior 
performance providing current development efforts are successful. 
Items currently under or requiring further development are: The air 
blown two-stage entrained flow gasifier; high temperature sulfur 
removal system; and high temperature gas turbines. Engineering 
calculations give us a tremendous economic incentive to develop the 
following items: An entrained flow—low Btu—slagging Gasifier and 
high temperature gas turbines. The study uses a high temperature 
gas cleanup system. This system is unproven and would require 
additional development before being at a state of technical readiness. 
Parallel studies reported elsewhere show that low temperature 
cleanup systems can result in similar overall plant efficiencies. All 
other components of the plant are commercially proven in present 
practice. Development work to resolve the above outstanding items 
is either planned or currently underway. The likelihood of success of 
these efforts is high and therefore warrants a very serious considera- 
tion of this method of power production for the period of 1990 and 
beyond. Environmental requirements are not being sacrificed to 
obtain this goal since technology exists today to provide the neces- 
sary safeguards. 


22764 (FE—1527-40) Gas generator research and development: 
TRI-GAS Process. 76th monthly progress report, December 1977. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). Jan 1978. 
Contract EX-76-C-01-1527. 28p. Dep. NTIS, PC A03/MF AOl. 

Test No. 3S-12 was started in stage 1, but it was necessary to 
terminate it shortly after coal feed was initiated due to a blockage in 
the stage 1 outlet line. PEDU equipment modifications are noted. 
Changes and additions to the TRI-GAS automated data acquisition 
system, including a computer operations guide, are reported. Ther- 
mal gravimetric analysis reactivity of No. 3S-11 char have been 
measured. (LTN) 


22765 (FE—1545-38) Sampling and analysis requirements for 
low-Btu gasification of coal for electric power generation. Farrell, 
D.M. (Combustion Engineering, Inc., Windsor, Conn. (USA)). Apr 
1977. Contract EX-76-C-01-1545. 142p. Dep. NTIS, PC A07/MF 
AOl. 

Process analytical instrumentation requirments were identi- 
fied for a 5-ton per hour, low-Btu, atmospheric pressure, entrained 
bed, coal gasification process development unit. Special’ process 
instruments (primarily used for gas analysis and not usually encoun- 
tered in boiler design applications) which are needed to satisfy 
measurement requirements were selected from instrument operating 
characteristics/features to provide reliable and straightforward mea- 
surement. Both in situ and extractive type instruments were selected 
for purchase. The necessary extractive sampling network was de- 
fined. Application of the instruments selected for the PDU to a 
commercial-scale gasification plant was examined. It was concluded 
that with only few modifications, the same or similar instruments 
used on the PDU, can be used on commerical-scale plants. 


22766 (FE—2210-20) Study of heat transfer through refractory 
lined gasifier vessel walls. Quarterly progress report, June 1977— 
August 1977. Schorr, J.R. (Battelle Columbus Labs., Ohio (USA)). 
~ Png Contract EX-76-C-01-2210. 48p. Dep. NTIS, PC A03/ 
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The design of refractory linings for coal gasification vessels is 
important to the reliable and cost-effective operation of the process. 
The objective of this program is to develop an empirically derived 
computer model suitable for use by the vessel designer to determine 
heat flow through multicomponent, refractory-lined gasifier vessel 
walls, so that the effects of parameters such as lining thickness, 
density, refractory composition, physical form, metal anchor spacing 
and configuration, and gas pressure and composition can be predict- 
ed. The program includes the design, construction, and operation of 
test — for evaluating the parameters which influence heat 
flow through refractory lining materials. 


22767 (FE—2218-9) Improvement of the mechanical reliability of 
monolithic refractory linings for coal gasification process vessels. 
Quarterly progress report, January—March 1977. Anderson, E.M. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Materials and 
Chemical Technology Lab.). Aug 1977. Contract EX-76-C-01-2218. 
103p. Dep. NTIS, PC A06/MF AO1. 

The final design and construction of the pressure vessel/test 
furnace is described and pictures of the actual vessel which was 
fabricated by Chattanooga Boiler and Tank Co. are included. A 
description is included of the preliminary math model that has been 
developed to predict strain; the initial high temperature strain mea- 
surement and the acoustic emission monitoring techniques developed 
for the heat-up runs and the material and equipment preparations 
made to begin the heat-up tests. Additional physical and mechanical 
property data are presented on the generic and commercial refrac- 
tories to be used in the heat-up runs. A detailed description of the 
explosive spalling of two dual component lined panels is also includ- 
ed. 


22768 (FE—2229-6) Surface structure and mechanisms of gasifi- 
cation catalyst deactivation. Quarterly report, May—July 1977. Reu- 
croft, P.J.; Bradley, E.B.; De Angelis, R.J.; Sargent, G.A. (Kentucky 
Univ., Lexington (USA)). Oct 1977. Contract EX-76-C-01-2229. 68p. 
Dep. NTIS, PC A04/MF A0O1. 

The ESCA instrument was moved into a new facility and 
extensive modifications for safety purposes were made. The electron 
flood gun was tested with mixed results. NiSO, was observed to 
have a significantly different ESCA spectrum from NiS. It was 
observed that silica supported NiO was easily reduced by the stand- 
ard Argon ion etching procedure while alumina supported NiO was 
much more resistant to reduction. It is suggested that the Argon 
etching may allow the production of reduced catalysts in situ. 
Infrared spectra of NiO/MgSiOs catalysts show that COs;/sup 
equals/ is adsorbed as was observed for alumina-and-silica-support 
catalysts. The MgSiOs support produces infrared absorption which 
is almost identical to NiSiOs except for some doublet structure 
which can be associated with Ni 3d, 4s electronic levels. Adsorption 
studies of C,H2 over NiO/Al2Os indicate that CH2 and CHs species 
are formed in the 300°C temperature region. Suitable procedures 
have been developed to stabilize the reduced nickel catalysts and 
prevent the spontaneous re-oxidation by passivation during examina- 
tion by x-ray diffraction. X-ray diffraction studies to determine the 
mmae size distribution in reduced and passivated catalysts have 

initiated. Several installations for single crystal ribbon prepara- 
tion and a crystal holder have been made. The chemisorption of air 
and CO on a sulfided catalyst surface (OCR Test 3) was investigated 
at room temperature. 


22769 (FE—2240-75) Quarterly technical progress report, 
July—September 1977. Detman, R. (Braun (C.F.) and Co., Alham- 
bra, Calif. (USA)). Oct 1977. Contract EX-76-C-01-2240. 19p. Dep. 
NTIS, PC A02/MF AO1. 

Operations were monitored at the HYGAS, CO2 Acceptor, 
and BI-GAS pilot plants. HYGAS continued tests on Peabody coal. 
CO, Acceptor began final plant runs on reconstituted acceptor prior 
to closing down. BI-GAS has ben attempting to maintain flow of 
molten slag from Stage I of the gasifier. Limited success has been 
achieved with addition of limestone flux. An analysis of operations 
of the BI-GAS gasifier for possible hazard conditions was completed 
and a recommendation drafted. Work continued on process studies 
and factored estimates. Mechanical development projects continued 
on the vertical lift dryer, solids flow measurement, and gasifier 
temperature measurement. Testing programs for these devices are 
— developed and should begin during the next quarter at the BI- 
GAS pilot plant. 


22770 (FE—2336-16) Modification and operation of the atmos- 
pheric ash-agglomerating gasifier on coal. Project 9020 monthly pro- 
gress report, September 1977. Sandstrom, W.A. (Institute of Gas 
Technology, Chicago, Ill. (USA)). Oct 1977. Contract EX-76-C-01- 
2336. 19p. Dep. NTIS, PC A02/MF AO1. 

ree gasifier tests (Runs 108, 109, and 110) were started 
during September, but only Run 108 had subbituminous coal fed to 
the gasifier. The remaining two tests were terminated due to bed 
defluidization while still in the coke start-up phase. We have noticed 
many coarse particles present in the recently received “fine breeze” 
coke supplied by the vendor. For three years this supplier has been 
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delivering fine breeze coke for this and the earlier test program. 
Until this month, the coarse fraction (+6 mesh) had never exceeded 
10 percent to 15 percent of the coke. Its presence in the coke of up 
to 40 percent has raised the superficial fluidizing velocity required, 
to a level above the current system's capability. Nonetheless, Run 
108 did yield, with continuous coal feed, a 58-hour gasifier test run, 
operated entirely by air gasification. The temperature of 1650°F 
achieved in Run 106 was duplicated. This long operating period 
produced significant results and verified the data obtained from Run 
106, that the elutriated fines contained most of the ash fed. There 
were again no accumulations of ash or tar in any section of the 
reactor, quenchers, or dust collection equipment. 


22771 (FE—2355-1(Rev.0)) Coal gasification valves, phase II. 
Monthly technical progress report, September 1977. Balhouse, H. 
(Consolidated Controls Corp., El Segundo, Calif. (USA)). Oct 1977. 
Contract EX-76-C-01-2355. 19p. Dep. NTIS, PC A02/MF AOIl. 

Progress in the development and testing of valves to operate 
at high temperatures is reported. These valves will have ceramic 
springs which have been tested at 1700°F and show little creep. 
Thermal cycling tests have been carried out. Material properties 
(permeability, shear strength, and cyclic loading) have been carried 
out at high temperatures and pressures. (LTN) 


22772 (FE—2368-5) Study of coal reactivities. Quarterly report, 
June 1, 1977—August 31, 1977. Angus, J.C.; Gardner, N.C.; Leto, 
J.J.; Williams, R.J.; Shine, S.M.; Tien, C.K. (Case Western Reserve 
Univ., Cleveland, Ohio (USA). Dept. of Chemical Engineering). Sep 
1977. Contract EX-76-S-01-2368. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

Most of the effort was expended on the second generation 
thermobalance reactor. Installation and testing of the Voland bal- 
ance, from which the reactor is suspended, was completed during 
the quarter. In addition, the principal machining and welding oper- 
ations on the reactor core itself were successfully ee e 
core is now undergoing final machining and minor welding subse- 
quent to application of the aluminium-chromium diffusion coating. 
Completion of the design of the data acquisition and control system 
was accomplished. Much of the hardware for the system was also 
completed; however, software development and installation of the 
system remain to be done. Gasification experiments on Illinois No. 6 
char were continued on the existing, non-thermobalance, reactor. 
The bulk of the work was directed towards obtaining more accurate 
control and measurement of the exceedingly small steam flow rates 
required to reach realistic residence times in our fixed bed reactor. 
Renovation of the ultra high vacuum system for BET surface area 
studies and the He density measurements was virtually completed. 


22773 (FE—2433-15) Environmental assessment of the HYGAS 
Process. Monthly progress report, June 1—June 31, 1977. (Institute of 
Gas Technology, Chicago, Il]. (USA)). Oct 1977. Contract EX-76- 
C-01-2433. 1lp. Dep. NTIS, PC A02/MF AO1. 

A formal review and critique of the comprehensive test plan 
for the environmental assessment of the HYGAS Process has been 
received from the U.S. Energy Research and Development Adminis- 
tration (ERDA) through Carnegie-Mellon University. A major 
effort is now under way to revise and update the test plan. The 
revision will be based on initial program objectives, on the interpola- 
tion of experimental data already accumulated, and on the coordina- 
tion of activities in the HYGAS program with assessment pro 
at other coal gasification pilot plants. The test plan will emphasi 
the acquisition of environmental data, which are most suitable for 
describing projected emissions from demonstration and commercial 
plant designs. An ion-selective electrode was tested as a promising 
method for the on-line analysis for ammonia in HYGAS wastewater 
streams. This method will require further developments, including 
sample preparation to prevent clogging of the membrane, construc- 
tion materials that are chemically inert to the wastewaters, and 
routine methods to provide a relatively stable instrument response 
time, before it can be used for the routine analysis of HYGAS 
samples. 


22774 (FE—2434-16) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process). Project 9000 quarterly report No. 4, April 
1—June 30, 1977. (Institute of Gas Technology, Chicago, Il. 
(USA)). Oct 1977. Contract EX-76-C-01-2434. 62p. Dep. NTIS, PC 
A04/MF AOI. 

The technical feasibility of the HYGAS Process has been 
demonstrated by long, steady-state, pilot plant operation with lignite, 
bituminous, and subpituminous coals. With this program goal at- 
tained, the Institute of Gas Technology (IGT) is now concentrating 
on advanced process studies of the HYGAS Process using bitumi- 
nous coal. Operating parameters necessary to obtain 90% carbon 
conversion with bituminous coals are being studied. This quarter, 
90% carbon conversion was achieved for the first time, which was a 
significant step toward developing a commercially viable process. A 
study of minimum pretreatment conditions for producing nonagglo- 
merating coal was begun. The pretreatment temperature was succes- 
sively lowered in one series of tests. Because less severe pretreatment 
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conditions mean that the coal contains more carbon when it enters 
the reactor—resulting in greater process efficiency—the investiga- 
tion of these minimum conditions was another step toward achieving 
the goal of an economically viable coal gasification process. Four 
hydrogasification tests, Tests 60 through 63, were conducted this 
quarter with Peabody No. 10 mine bituminous coal. 


22775 (FE—2434-19) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process). Project 9000 monthly status report, Sep- 
tember 1—September 30, 1977. (Institute of Gas Technology, Chica- 
go, Ill. (USA)). Nov 1977. Contract EX-76-C-01-2434. 29p. Dep. 
NTIS, PC A03/MF AOl1. 

A post-run plant inspection was made after Test 64, which 
had been completed in late August and which was the most signifi- 
cant test to date with Peabody No. 10 Mine bituminous coal. The 
plant was in good condition after the run. Test 65 was conducted 
during September. An electrical power failure forced termination 
after only 9 tons of coal had been processed through the gasifier. 
This power failure was caused by an equipment malfunction in 
Commonwealth Edison's main power supply to the plant. Inspection 
procedures have been initiated to see that this does not reoccur. 
Engineering assistance is being provided to ERDA and Procon, Inc., 
in the design of a commercial/demonstration plant based on the 
HYGAS process. 


22776 (FE—2434-21) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process). Project 9000 monthly status report, Octo- 
ber 1—October 31, 1977. (Institute of Gas Technology, Chicago, Il. 
(USA)). Dec 1977. Contract EX-76-C-01-2434. 37p. Dep. NTIS, PC 
A03/MF AOl. 

After a post-run inspection for Test 65, Test 66 was conduct- 
ed with over 9 days of reactor operation with hydrogen and char 
feed. Steady-state, self-sustained operations were achieved at a char 
feed rate of about 2 tons/hr and at coal conversions ranging from 
78% to 85%. A large amount of data was supplied to Procon, Inc., 
to aid in its design of a commercial/demonstration HYGAS plant. 
Results of Argonne National Laboratory's cyclone inspection are 
given. Methods for calculating coal and carbon conversions in the 
HYGAS reactor are also presented. 


22777 (FE—2434-22) Pipeline gas from coal-hydrogenation (IGT 
Hydrogasification Process). Project 9000 monthly status report, No- 
vember 1—November 30, 1977. (Institute of Gas Technology, Chica- 
go, Ill. (USA)). Jan 1978. Contract EX-76-C-01-2434. 29p. Dep. 
NTIS, PC A03/MF AO1. 

Test 67 was conducted during November. Over 14 days of 
self-sustained operation were achieved, including 6 hours of oper- 
ation at a 3 ton/hr feed rate and at char conversions exceeding 85 
percent. The test was eventually terminated because of problems in 
—s char from the second-stage gasifier to the steam-oxygen 
gasifier. 


22778 (FE—2518-4) Hydrogasifier development for the Hydrane 
process. First quarter report, March—May 1977. Gray, J.A.; Sprouse, 
K.M. (Rockwell International Corp., Canoga Park, Calif. (USA). 
Rocketdyne Div.). Jun 1977. Contract EF-77-C-01-2518. 116p. Dep. 
NTIS, PC A06/MF AO1. 

A review of short residence, hydropyrolysis of coal experi- 
ments in entrained flow reactors led to the following conclusions: 
Fifty percent carbon conversion was attained with lignite at a 
temperature of 1600 to 1800°F, a residence time of about 1 second, 
and a hydrogen pressure of at least 1000 psi; with bituminous coal, 
50 percent carbon conversion was attained at 1500°F, a residence 
time of 0.6 second and a hydrogen pressure of 1000 psi. Small 
differences in the results (2 to 5 percent carbon conversion) are 
likely due to variations in the heat up rate and in the conditions of 
contacting the coal and hydrogen. Product yields are mainly meth- 
ane and light hydrocarbon liquids with relative amounts of each 
depending on the temperature. Individual experimental results are 
reported and certain theoretical results related to scaling laws of 
chemical reactors used for this purpose are developed. Plans for 
future work are outlined. (LTN) 


22779 (FE—2565-5) Analysis of coal hydrogasification processes. 
Quarterly technical progress report, June 1—August 31, 1977. (Bech- 
tel Corp., San Francisco, Calif. (USA)). Sep 1977. Contract EF-77- 
A-01-2565. 63p. Dep. NTIS, PC A04/MF AOI. 

Semiempirical correlations, based on presently available data 
from Rocketdyne, Cities Service, and PERC, can be developed to 
predict carbon conversion efficiency and carbon selectivity to gas 
for the reactor systems. Also, correlations can be developed for 
predicting carbon selectivity to methane and ethane, and the heat 
content of the gases produced for the Cities Service reactor. An 
overall carbon conversion of about 50 percent is required for a 
balanced system, where char by-product is gasified to make the 
process hydrogen. The data indicate that a balanced process can be 
achieved with the Rocketdyne reactor using HvAb coal, with the 
Cities Service reactor using lignite and subbituminous coals, and 
with the PERC reactor using lignite coal. Preliminary operating 
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variables have been selected for the design of a reference commer- 
cial-scale Rocketdyne reactor, based on data gathered in the | ton/ 
hr Rocketdyne reactor using Kentucky HvAb coal, together with 
the reactor performance models fitted to the data. For 50 percent 
carbon conversion (a balanced process) and 100 percent carbon 
selectivity to gas, the required reactor diameter would be 4.2 feet 
and the required reactor length 10.4 feet, for a coal rate of 108 tons/ 
hr and a superficial gas velocity of 15 ft/sec. Additional Rocketdyne 
data are required, however, to determine (1) the effect of the 
operating variables on the methane and ethane content of the pro- 
duced gases, and (2) the effect of coal type on reactor performance. 


22780 (FE—3800-12) Materials research for clean utilization of 
coal. Quarterly progress report, April—June 1977. Schneider, S.J. 
(National Bureau of Standards, Washington, D.C. (USA). Inst. for 
Materials Research). Dec 1977. Contract EA-77-A-01-6010-002. 65p. 
Dep. NTIS, PC A04/MF AO1. 

The testing of all scheduled alloys at 10~*s~' at 450°C 
(840°F) and 600°C (1100°F) in ultra-pure helium was completed. 
When testing Inconel 671 at 600°C (1100°F), a very significant 
decrease in properties (tensile ae. elongation, and reduction in 
area) occurred when compared to the results obtained when Inconel 
671 was tested at 450°C (840°F). This brittle type failure was similar 
to what had previously been reported for 310SS. The brittle type 
failure in Inconel 671 was attributed to the formation of the brittle 
alpha chromium phase formed at 600°C (1100°F). The above men- 
tioned brittle failure of Inconel 671 and the previously reported 
brittle failure of stainless steel type 310 indicate the possibility of 
premature brittle failure of stressed components manufactured of 
these alloys when used at elevated temperatures—apparently, re- 
gardless of the environment to which they are exposed. Construction 
of the pressure vessel for x-ray diffraction measurements has been 
completed. A pressure vessel for the determination of the viscosity 
of molten slag compositions in steam has been designed, constructed 
and preliminary heatings made at ambient pressure. The system has a 
design capability of 300 psig and 1450°C. Calibration tests and vapor 
transport measurements on relatively simple coal impurity systems 
(Na2SO, and NaCl) were made. These data indicated a very satisfac- 
tory performance by the reactor for gas pressures up to | atm and 
temperatures of up to about 1400°C. Species partial pressure mea- 
surements over a wide range of temperature and pressure are 
planned for more complex systems involving compounds comprised 
of Na, S, Cl, O, and H. 


22781 (FE/6010—11) Materials research for clean utilization of 
coal. Quarterly progress report, January—March 1977. Schneider, 
S.J. (National Bureau of Standards, Washington, D.C. (USA). Inst. 
for Materials Research). Nov 1977. Contract EA-77-A-01-6010-002. 
69p. Dep. NTIS, PC A05/MF AO1. 

Coal gasification processes require the handling and contain- 
ment of corrosive gases and liquids at high temperature and pres- 
sures, and also the handling of flowing coal particles in this environ- 
ment. These severe environments cause materials failures which 
inhibit successful and long-time operation of the gasification systems. 
The project entails investigations on the wear, corrosion, chemical 
degradation, fracture, and deformation processes which lead to the 
breakdown of metals and ceramics currently being utilized in pilot 
plants. Studies will also be carried out on new candidate materials 
considered for improved performance. Special emphasis will be 
devoted to the development of test methods, especially short-time 
procedures, to evaluate the durability of materials in the gasification 
environments. These methods will focus on wear, impact erosion, 
stress corrosion, strength, deformation, slow crack growth and 
chemical degradation of refractories. A system has been initiated to 
abstract and compile all significant operating incidents from coal 
conversion plants. This program will provide a central information 
center where problems of common interest can be identified and 
analyzed to avoid unnecessary failures and lead to the selection of 
improved materials for coal conversion and utilization. Active con- 
sultation to ERDA and associated contractors will be provided as 
requested. 


22782 (GFERC/IC—77/1, pp 207-247) Current status of studies 
in slagging fixed-bed gasification at the Grand Forks Energy Research 
Center. Ellman, R.C.; Johnson, B.C.; Schobert, H.H.; Paulson, L.E.; 
Fegley, M.M. 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Recent accomplishments and status of a research program to 
study slagging fixed-bed gasification of a variety of coals and the 
characteristics and properties of effluents produced are discussed. 
The operability of a pilot plant which was in standby status for over 
ten years was re-established in May of 1976. Test results accumulat- 
ed to date in the reactivated pilot plant using lignite from the North 
American Mine of Zap, N. Dak. are presented. Initial tests were 
directed to re-establish operability, train operating personnel, and 
develop sampling and operational procedures. Currently, objectives 
are to determine operational reproducibility, refine analytical tech- 
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niques for effluent characterization, improve refractory life, and 
establish controlled test conditions for comparative studies. A vari- 
ety of raw gas samplers have been constructed and operated success- 
fully. Methods and procedures for determining rates of generation of 
most contaminants have been established, and the chemical composi- 
tion of the tar has been determined. Data and results of operation, 
including tests at pressures of 400 psig and nominal feed rates of 1150 
Ib of lignite/hr, are presented. The current status of efforts relating 
to lignite slag and gasifier refractories is given in addition to results 
relating to liquid effluent characterization. 


22783 (GFERC/IC—77/1, pp 248-257) Hydrogasification of 
brown coal using process heat from high-temperature gas-cooled nucle- 
ar reactors. Teggers, H.; Falkenhain, G. (Rheinische Braunkohlen- 
werke AG, Cologne). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

In conventional gasification processes, thermal requirements 
are supplied by combustion of some of the feed coal. A more 
economical method of supplying heat is the use of heat from gas- 
cooled, high-temperature reactors. About 40 pct of the feed coal 
may be conserved. In the project ’Prototypanlage Nukleare Prozess- 
warme,” sponsored by the Ministry of Research and Technology of 
the Federal Republic of Germany, design data for a commercial- 
scale plant have been completed. Part of this project is a pilot plant 
for hydrogasification of coal in a fluidized bed at elevated pressure. 
The pilot plant is operated by the Rheinische Braunkohlenwerke. 
Data verified the basis for the process schemes selected for commer- 
cial-scale units. Carbon gasification of 64 pct, a coal gasification of 
more than 70 pct, and a methane content in raw gas of over 30 pct 
were obtained. The throughput of coal was higher than originally 
designed. 


22784 (GFERC/IC—77/1, pp 258-263) Brown coal gasificiation 
with oxygen or air in the high-temperature Winkler gasifier. Franke, 
F.H.; Pattas, E. (Rheinische Braunkohlenwerke AG, Cologne). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Development work on the Winkler fluidized-bed coal gasifi- 
cation process is being done by Rheinische Braunkohlenwerke, AG, 
to allow increased operating pressures and temperatures. Use of 
oxygen or air as the gasifying agents allows production of reducing 
gases for iron reduction, low Btu gas for power stations, and a 
synthesis gas for methane, ammonia, or methanol. A pilot plant with 
a feed capacity of a ton/hr of coal is being constructed at the 
Rheinische Braunkohlenwerke and should be in operation the latter 
part of 1977. Engineering is by Friedrich Uhde GmbH and the 
project is sponsored by the Ministry of Research and Technology of 
the Federal Republic of Germany. 


22785 (JPL—77-55) Proceedings of the conference on coal feed- 
ing systems. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 15 Sep 
1977. 730p. (CONF-770655—). Dep. NTIS, PC A99/MF AO1. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

The Conference on Coal Feeding Systems was held at the 
California Institute of Technology, Pasadena, CA, June 21-23, 1977. 
The proceedings of the conference have been prepared for US 
ERDA by the Jet Propulsion Laboratory, California Institute of 
Technology, Pasadena, CA 91103. Thirty papers have been entered 
individually into EDB and ERA. Most of the papers deal with a 
variety of fuel feeding systems under investigation for coal gasifica- 
tion plants, but a number deal with such systems for coal liquefaction 
plants, fluidized-bed combustors, or MHD combustors and a few 
deal with hoppers feeding fuel feeding systems. (LTN) 


22786 (JPL—77-55, pp 5-8) Welcome address. Weisenfeld, H. 
(Energy Research and Development Administration, Washington, 
DC). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

It is estimated that coal feeding systems will represent 8 to 15 
percent of the total demonstration plant capital cost. They must be 
capable of operating at high pressures, be reliable (with minimum 
downtime and low maintenance), and low in capital and operating 
cost. At the present time only the slurry pump and lockhopper 
system appear to have a reasonable potential. But with the slurry 
system, the heat of vaporization loss costs 3 to 5 percent of its 
efficiency. Lockhopper systems are available but are costly both in 
capital and operating cost. Therefore, we must try other systems, 
particularly dry feed systems. (LTN) 


22787 (JPL—77-55, pp 13-21) Overview of EPRI activities. 
Gilman, H. (Electric Power Research Inst., Palo Alto, CA). 15 Sep 
1977. 
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From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The Electric Power Research Institute’s programs in coal 
gasification, coal liquefaction and fluidized-bed combustion are out- 
lined briefly, with emphasis on coal. feeder programs: a day solid 
feeder for a low Btu gasifier, a feeder for fluidized-bed combustion 
(including pressurized FBC), and a paste feeder (coal-tar mixture) 
for a low Btu gasifier or for hydrogen production. (LTN) 


22788 (JPL—77-55, pp 22-38) Overview of AGA activities. 
Crawford, D. (C.F. Braun and Co., Alhambra, CA). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The requirements for fuel feeding systems for coal gasifica- 
tion plants are to feed continuously substantial tonnages of small 
carefully sized particles into a high temperature, high pressure 
environment without altering the particle size; in particular, excess 
fines must not be created as they are likely to cause trouble. The 
jointly funded ERDA-A.G.A. program in coal gasification is re- 
viewed briefly, with emphasis on feeder problems and a feeder 
development program involving parallel efforts in lockhopper sys- 
tems, piston feeders, extruders and screw pumps. (LTN) 


22789 (JPL—77-55, pp 55-63) Petrocarb pneumatic feeding 
system: a proven method for feeding particulate solids at controlled 
rates. Reingtjes, H. (Petrocarb, Inc., New York). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Petrocarb’s current position is that it can provide dependable 
feed systems using existing knowledge and equipment components 
without large scale development work. We believe our feeder de- 
signs will be able to keep up with any realistic requirements of the 
coal utilization program without large scale government funding. 
These systems can readily be scaled up to large throughputs and 
incorporate components which for the most part are currently being 
manufactured or utilize proven designs. Certainly there is a require- 
ment for specialized know-how in the design of a dependable feeding 
system. Such factors as solids to gas ratios, feed rates, reactor 
pressure, particle size and particle size distribution, flow characteris- 
tics of the solids, and moisture content, all enter into the design of a 
dependable feed system. Furthermore there are no known published 
data which could be utilized to treat all of such variables and permit 
one to design a successful installation. Fortunately, Petrocarb’s expe- 
rience (as partially related above) plus a considerable amount of 
development work carried out in its own test facility permits it to 
confidently claim the position as stated above. 


22790 (JPL—77-55, pp 73-99) Coal gasification: new challenge 
for the Beaumont Rotary Feeder. Stelian, J. (Beaumont Birch Co., 
Pittsburgh). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

One important part in the coal gasification process is played 
by the specially designed rotary feeders which—in almost any coal 
gasification method—provide the regulator and airlock in the feed- 
ing of the coal or coal char at high pressure and in some applications 
at high temperatures. These units must be of an airlock sealed type to 
withstand the differential pressure. The coal or coal char is dis- 
charged from a reactor or pressurized lock hopper through a rotary 
feeder into a pressurized transport line. This flow must be controlla- 
ble—a very important factor in such a process. The rotary feeder, 
placed between these two systems, plays a very essential dual role. 
All these factors constitute a serious challenge to the various materi- 
als used in the manufacturing process. A discussion of these issues 
should be a timely undertaking to professionals in the coal gasifica- 
tion field. 


22791 (JPL—77-55, pp 100-133) Development of coal-feeding 
systems at the Morgantown Energy Research Center. Hobday, J.M. 
(Morgantown Energy Research Center, WV). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The Morgantown Energy Research Center (MERC) has de- 
veloped a variety of systems since 1945 for feeding crushed and 
pulverized coal into coal conversion reactor vessels. This paper 
describes their past and current work on these systems including 
pneumatic methods for feeding pulverized coal, slurry feeders, and 
coal pumps, methods for steam pickup, and a method for drying a 
water-coal slurry in a steam-fluidized bed subsequent to feeding the 
coal into a reactor vessel. 


22792 (JPL—77-55, pp 134-163) Comparative description of coal 
feeding systems for fixed bed pressure gasification. Funk, E. (Kamyr 
Inc., Glens Falls, NY); Reimert, R. 15 Sep 1977. 
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From Coal feeding systems conference; Pasadena, CA, USA 


(21 Jun 1977). 

In ings of the conference on coal feeding systems. 

The trend in coal gasification can be characterized as increas- 
ing pressure, increasing throughput per gasification unit and, as far 
as possible, the use of run of mine coal. With regard to these criteria 
coal feeding systems are discussed which are capable of feeding 20 to 
100 T/H and the range of pressure is up to 100 bar. Most emphasis is 
placed on dry feeding systems, of which commercially proven and 
those being developed are dealt with. The systems outlined are 
subdivided into continuous and intermittent and the influence of 
each system on lock gas losses and reactor design is shown. Finally a 
cost estimate based on a od ped as example is presented which 
indicates the areas of preferred application and permits conclusions 
to be drawn regarding the economics of the various systems. 


22793 (JPL—77-55, pp 182-190) Coal gasification: an essential 
element in development. Proctor, H.A. (California Gas Co., 
Los ee, 15 Sep 1977. 
rom Coal feeding systems conference; Pasadena, CA, USA 

(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The WESCO coal gasification plant status is discussed. The 
proposed plant site is on the Navajo Indian reservation, near Far- 
mington, New Mexico. It is planned to use strip mined coal, gasify it 
in 24 Lurgi t gasifiers to provide 250 million scf of synthetic 
pipeline gas. The crude gas goes through a shift process and then 
methanation (not a commercial process but tested in pilot plants). 
Contracted coal supplies, water rights, economics, environmental 
effects, land reclamation plans, regulatory approval delays, etc. are 
discussed briefly. But now, partly due to delays and inflation, the 
estimated cost of the project has gone from less than $500 million to 
about $1.3 billion. WESCO cannot undertake this much larger 
capital project without Federal assistance, such as a loan guarantee. 
This decision is based on financial advice that the risks are too high 
due to (1) the technology is in part untried on a commercial scale, (2) 
the huge size of the project, and (3) uncertain future restrictive 
governmental actions or further approval delays. (LTN) 


22794 (JPL—77-55, pI 195-239) Development of dry coal feed- 
ers. Bonin, J.H.; Cantey, D.E.; Daniel, A.D. Jr.; Meyer, J.W. (Lock- 
heed Palo Alto Research Lab., Sunnyvale, CA). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 


(21 Jun 1977). 
In 


ings of the conference on coal feeding systems. 

The objective of this ERDA sponsored program is to gener- 
ate analytical and test data to permit confident design and fabrication 
of equipment to feed coal into pressurized environments. These feed 
systems must be compatible with coal conversion demonstration 
plant requirements, and should lead to their use in commercial 
applications. A three phase program is in progress: concepts selec- 
tion, laboratory scale development, and pilot plant evaluation. Re- 
sults through the laboratory scale phase are reviewed. Based on 
feeder system performance and economic projections, four concepts 
were selected: two approaches using rotating components, a gas or 
steam driven ejector and a modified standpipe feeder concept. Con- 
cept selection was limited to dry coal feeders which did not produce 
gross changes in coal physical properties. Lockhopper systems were 
excluded in the selection of candidates for development. Test facili- 
ties were installed and development testing of critical components 
was accomplished. Design procedures and performance prediction 
techniques were developed and verified. 


22795 (JPL—77-55, pp 240-284) Drycoal feeder development 
program at -Rand Research, Inc. Mistry, D.K.; Chen, T.N. 
(Ingersoll-Rand Research, Inc., Princeton, NJ). 15 Sep 1977. 

From Coal feeding systems conference; Kw dont CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 
ts Ingersoll-Rand Research, Incorporated is developing a dry 
coal screw feeder under contract to the Energy Research and 
Development Administration for feeding coal into coal gasification 
reactors operating at pressures up to 1500 psig. The program consists 
of laboratory development of 1.5” and 5.5” diameter screw feeders 
followed by field testing of the large feeder at a pilot plant. A 
description of both feeders, their associated test systems and the test 
results to date on the small feeder under several different modes of 
operation are presented. In addition, three new piston feeder con- 
cepts and their technical and economical merits are discussed. 


22796 (JPL—77-55, pp 285-323) Foster—Miller’s development 
of dry coal feed systems. Harding, J.C. (Foster—Miller Associates, 
Inc., Waltham, MA). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The techniques now employed for feeding pressurized proc- 
esses, lock hoppers and slurry feed systems, have serious shortcom- 
ings which render them questionable choices for commercial coal 
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conversion applications. Foster-Miller is developing alternative dry 
coal feeder systems for pressurized conversion processes. Four 
feeder concepts were carried through a laboratory scale develop- 
ment program. These concepts included: A centrifugal solids feeder, 
a fluidized piston feeder, a linear pocket feeder, and a compacted 
coal plug feeder. The rT feeder conveys pulverized coal 
from atmospheric pressure to a high pressure receiver by subjecting 
the coal to high centrifugal forces. The fluidized piston feeder is 
analogous to a reciprocating slurry pump, but with a fluidized feed 
stream rather than a slurried feed stream. The linear pocket feeder 
concept employs a series of sealed pockets to move the coal into the 
pressurized receiver. The design is suitable for a wide range of coal 
sizes. The coal plug feeder is a very simple design in which the coal 
feed is compacted into briquettes to limit high pressure gas losses. 
Laboratory model testing of all concepts has been completed with 
encouraging results. Prototype pilot — scale versions of concepts 
1-3 have been built and are now under test. Promising feed systems 
will ultimately be installed on ERDA sponsored pilot scale conver- 
sion plants such as Synthane and Bi-Gas. 


22797 (JPL—77-55, pp 324-355) Evaluation of ERDA-sponsored 
coal feed system development. Phen, R.L.; Luckow, W.K.; Mattson, 
L.; Otth, D.; Tsou, P. (Jet Propulsion Lab., Pasadena, CA). 15 Sep 
1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The Jet Propulsion Laboratory has provided staff support to 
the ERDA coal feeder development program. An initial task in that 
support effort was the evaluation of the coal feeders under develop- 
ment by ERDA. The objective of the evaluation was to recommend 
to ERDA those coal feed systems which should continue to receive 
development support as the program progressed into the pilot-scale 
phase, and to recommend the development actions to be undertaken 
for the selected feeders. The evaluation was based upon criteria such 
as technical feasibility, performance (i.e., ability to meet process 
requirements), projected life cycle costs and projected development 
cost. An evaluation methodology was developed which incorporat- 
ed the evaluation criteria. Using this methodology, an initial set of 
feeders were selected based on the feeders’ cost savings potential 
compared with baseline lockhopper systems. Additional feeders 
were considered for selection based on: (1) increasing the probability 
of successful feeder development, (2) application to specific process- 
es and (3) technical merit. This paper presents the results of the 
evaluation, lists the feeders recommended for continued develop- 
ment and outlines a coal feeder development program. 


22798 (JPL—77-55, pp 411-450) Pressurized feeding on the 
GEGAS system. Furman, A.H. (General Electric Corporate Re- 
search and Development, Schenectady, NY). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

A continuous process to feed coal directly into a pressurized 
gasifier is described. Ecal fines are heated and mixed with a recycled 
tar binder and extruded through a novel die system against gasifier 
pressure. Performance data on a 2” system is given and scale up to a 
larger 6" system is described. 


22799 (JPL—77-55, pp 466-479) Novel dry coal feeding concept 
for high-pressure gasifiers. Turmbull, H.E.; Davis, H.E. (Battelle- 
Columbus Labs., Columbus, OH). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

A novel dry coal feeding concept has been developed for 
injecting ground coal into high-pressure gasifiers. Significant power 
savings are projected because the coal is injected directly with a ram 
and there is no requirement for pumping large volumes of gas or 
fluid against pressure. A novel feature of the concept is that a new 
seal zone is formed between the ram and injection tube each cycle. 
The seal zone comprises a mixture of a small quantity of finely 
ground coal and a fluid. To demonstrate the feasibility of the 
concept, coal was injected into a 1000-psi chamber with an experi- 
mental device having a 7'/2-inch-diameter ram and a 28-inch-long 
stroke. 


22800 (JPL—77-55, pp 480-491) Feeding the feeder. Kurylchek, 
A.L. (Solids Flow Control Corp., West Caldwell, NJ). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Too often the equipment used to move "difficult to handle” 
powdery material from a hopper to process creates a complex of 
devices whose end result falls short on good performance...simply 
because equipment design, in many cases, has not kept up with 
advanced technological concepts in fine powder handling. The 
Feeder, being the “key” to an efficient feed system, must be assured 
a continuous flow from the storage tank...without bridging, arching, 
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spasmodic flow or uncontrolled flushing. It is the intent of this paper 
to discuss the causes and effects of flow problems and also offer 
solutions based on the combination of theoretical and practical 
experience. 


22801 (JPL—77-55, pp 519-536) Gravity flow rate of solids 
through orifices and pipes. Gardner, J.F.; Smith, J.E.; Hobday, J.M. 
(Morgantown Energy Research Center, WV). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Lock-hopper systems are the most common means for feeding 
solids to and from coal conversion reactor vessels. The rate at which 
crushed solids flow by gravity through the vertical pipes and valves 
in lock-hopper systems affects the size of pipes and valves needed to 
meet the solids-handling requirements of the coal conversion proc- 
ess. Methods used to predict flow rates are described and compared 
with experimental data. Preliminary indications are that solids-han- 
dling systems for coal conversion processes are over-designed by a 
factor of 2 or 3. 


22802 (JPL—77-55, pp 537-549) High pressure rotary piston 
coal feeder. Gardner, J.F. (Morgantown Energy Research Center, 
WV); Gencsoy, H.T.; Strimbeck, D.C. 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

This feeder concept uniquely combines the functions of solids 
feeding, metering, and pressurization into one compact system. Suc- 
cess with the rotary-piston concept would provide a lower-cost 
alternative to lock-hopper systems. The rotary-piston coal feeder 
was conceived at MERC. Initial design of the feeder was accom- 
plished by WVU personnel under contract to ERDA. The design of 
the feeder is presented, with special emphasis on the difficult prob- 
lem of seal design. Initial tests will be to check seal performance. 
Subsequent tests will evaluate solids-feeding ability. 


22803 (JPL—77-55, pp 586-603) Injection of coal by screw feed. 
Fisher, R. (Bechtel, Inc., San Francisco). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The use of the screw feeder for injecting solids through a 20 
to 30 psi barrier is common practice in the cement making industry. 
An analytical extrapolation of that design, accounting for pressure 
holding characteristics of a column of solids, shows that coal can be 
fed to zones at several hundred psi with minimal or no loss of gas. A 
series of curves showing the calculated pressure gradient through a 
moving column of solids is presented. Mean particle size, solids 
velocity, and column length are parameters. Further study of this 
system to evaluate practicality is recommended. 


22804 (JPL—77-55, pp 689-701) Use of twin screw extruders for 
feeding coal against pressures of up to 1500 psi. Wiedmann, W. 
(Werner and Pfleiderer, Stuttgart); Mack, W.A. 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Single-screw extruders have been used for feeding coal, but 
basic disadvantages have been observed, such as: bridging of the coal 
in feed section, a high degree of surging in the extruder, very high 
energy consumption (up to 10 times higher than twin-screw equip- 
ment). In addition, it is difficult to maintain steady state pressure 
build-up conditions, especially with the larger diameter (single- 
screw) extruders required for commercial size plants. This paper 
describes recent tests with a twin-screw, co-rotating extruder which 
was successfully used to convey and feed coal against pressures of 
up to 1500 psi. Intermeshing and self-wiping, co-rotating twin- 
screws give greatly improved conveying and pressure built-up capa- 
bilities and avoid hangup and eventual decomposition of coal parti- 
cles in the screw flights. 


22805 (JPL—77-55, pp 703-709) Lock hopper valves for coal 
gasification plant service. Schoeneweis, E.F. (Rockwell Internation- 
al/Flow Control Div., Pittsburgh). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The basic concepts employed in the two size 3 valves which 
were cycle tested at IGT were successful, even though testing fell 
short of the 20,000 cycle goal. The excessive leakage rate which 
resulted in discontinuation of the test was determined to have been 
caused by inadvertent control system failure related to one of the 
basic features of the design—that of effective seat purging. The 
valves otherwise demonstrated good performance and durability, but 
showed need for improved maintainability. Reliability of the shaft 
bearings and seals was further demonstrated through successful long- 
term laboratory tests. Data collected from the tests has resulted in 
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certain design improvements addressed mainly to valve maintainabi- 
lity. 


22806 (MTI—77TR17) Design study for high-pressure high-flow 
oxygen centrifugal compressor: phase 1, final report. Dominy, D.G. 
(Mechanical Technology, Inc., Latham, N.Y. (USA)). Dec 1976. 
Contract EX-76-C-01-2366. 258p. Dep. NTIS, PC Al2/MF AOl. 

Activities are reported in a program to produce a conceptual 
design for an oxygen centrifugal compressor which will satisfy the 
flow rate and pressure requirements for commercial size coal gasifi- 
cation plants. Program results show that the basic engineering tech- 
nologies for aerothermodynamic and mechanical design together 
with stress analysis, bearing technology, etc., exist now and has 
existed for many years for the construction of large flow, high- 
pressure centrifugal compressors. All known metals will burn to a 
greater or lesser degree in the presence of oxygen if sufficient heat is 
applied or generated. A fundamental requirement therefore for any 
compressor flowing hazardous or non-hazardous gas is a good sound 
mechanical design reflecting the best facets of the mechanical de- 
signers’ art unhindered by cost restrictions. The compatability of 
various materials with oxygen has been studied by many researchers 
over a number of decades. However, inconsistencies appear to exist 
in the reported results and also in actual oxygen compressors in 
service. Instances are known where with identical machines one 
operates well while the other fails consistently. The only variables 
being cleanliness, method of operation maintenance, location, instal- 
lation, etc. The mechanical design and control system must therefore 
protect the compressor as heme as possible against human error in 
any form. 


22807 (ORNL—5279) Evaluation of in situ coal gasification 
processes on a regional basis. Ulrich, W.C. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A04/MF A0O1. 

A comparison was made of four candidate in-situ coal gasifi- 
cation processes (linked vertical well, packed bed, longwall gener- 
ator, and steeply dipping bed) on the basis of a qualitative assessment 
of their technical merits and their suitability for application to 
various resource types and configurations in the continental United 
States. Three seam thicknesses (< 15 ft, 15 to 50 ft, and >50 ft), two 
seam dips (<45° and >45°), and seam depths to 3000 ft were 
considered. The United States was divided into four regions, and a 
predominant or representative coal type was selected within each 
region for purposes of displaying each candidate process to its best 
advantage. Russian experience, where it applies to the regional 
conditions under consideration, is described. Current techniques for 
linking wells drilled into coal seams are either slow, erratic, and/or 
costly. Therefore, to reduce the time and expense of in-situ gasifica- 
tion, it is necessary to develop reliable, rapid linking techniques for 
the different coal types, various resource configurations, and diverse 
geological conditions. 


22808 (ORNL—5357) Coal technology program. Quarterly pro- 
gress report for the period ending September 30, 1977. (Oak Ridge 
National Lab., Tenn. (USA)). Jan 1978. Contract W-7405-ENG-26. 
245p. Dep. NTIS, PC Al11/MF AO1. 

An empirical correlation of recirculating fluidized-bed behav- 
ior was developed and tested successfully in the cold model and in 
the bench scale hydrocarbonizer. Pyrolysis experiments using blocks 
of eastern bituminous coals were continued. Process and program 
analysis work continued with studies of low-Btu gasification, direct 
combustion, advanced power conversion systems, liquefaction, high- 
Btu gasification, in situ gasification, and beneficiation. Testing of 
several fluidized-bed heat exchanger materials in the Fluidyne bed to 
1000 hr has led to the following tentative conclusions: high-nickel 
alloys are not recommended for the conditions explored; "hot corro- 
sion’ mechanisms are responsible for a sulfidation attack of high- 
nickel alloys; alloy 800 and types 310, 304, and 306 stainless steels 
have performed satisfactorily. Virtually all of the construction work 
on the gas-fired potassium is scheduled. Research is continuing in an 
attempt to find the origins of the catalytic activity of certain molten 
halides for reactions involving polycyclic aromatic hydrocarbons. 
New or refined analytical techniques have been developed in sup- 
port of requirements for testing the toxic nature of various gases, 
liquids, and solids derived from coal and for evaluating the efficien- 
cy of environmental control systems. Progress is reported on studies 
of the properties, fate, and effects of coal conversion products and 
effluents in laboratory and field environments and on the removal of 
phenols, trace elements, and PAH from wastewater. 


22809 (ORNL/TM—6137) Coal technology pi . Progress 
report, October 1977. (Oak Ridge National Lab., Tent (USA)). Dec 
1977. Contract W-7405-ENG-26. 48p. Dep. NTIS, PC A03/MF 
AOl. 


Two blocks of Pittsburgh seam bituminous coal were pyro- 
lyzed under reducing gas in the project in support of in situ gasifica- 
tion. Higher heating rates appear to reduce swelling of the block 
during pyrolysis, and higher final pyrolysis temperature results in 
lower boiling tars. Three pressurized residue carbonization tests 
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were completed at 1100°F and 400 psi of methane with three feed 
materials. Work is in progress on the fracture toughness of thick 
sections of steels for piping and pressure vessels in coal conversion 
plants. Modifications to experimental techniques have been made to 
allow the heat treatment of tension specimens and simulated heat 
treatment of thick plate sections. Exposure of heat exchanger tubes 
in the Fluidyne Corporation atmospheric fluidized bed has reached a 
maximum of 1500 Tube samples have been recovered and are 
being characterized. In the gas-fired potassium boiler project, three 
preliminary runs of short duration were made in which the boiler 
was filled with potassium and heated up to or near the boiling 
temperature with the main burner. Operating problems that were 
encountered in these runs have been resolved. ORNL has been 
requested by DOE-FE to develop a program for aces feeders 
currently under develo; a In the | ape for landfill storage of 
solid wastes, samples of solid wastes from all pilot plants are being 
obtained. (LTN) 


22810 (UCRL—50026-77-2) LLL in situ coal gasification pro- 

gram. Quarterly progress report, April—June 1977. Adelmann, CR: R.; 
Minkel, K.J. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Oct 1977. Contract W-7405-ENG-48. 39p. Dep. 
NTIS, PC A03/MF AOl. 

Most of the engineering effort for Hoe Creek Experiment No. 
2 is finished, and detailed documents are being issued for the 
fabrication and installation of the gasification systems. The design of 
sha charges for a ible method of linking coal-gasification 
wells continues, and, although the plan for Hoe Creek Experiment 
No. 2 calls for linking to ie through reverse combustion, 
various shaped charges will be tested this fall at the Hoe Creek site. 
Specifications for a coal-gasification data acquisition system for Hoe 
Creek Experiment No. 2 were completed and requirements for the 
small computer system were defined. The specifications were based 
on functional requirements jointly established by scientific and engi- 
neering mnel. The system will be used for process control and 
for acquisition, reduction, and display of data from a large number of 
thermocouples, pressure transducers, and other instrumentation. 


22811 (UCRL—50026-77-3) LLL in situ coal gasification pro- 
gram. Quarterly progress report, July—September 1977. Olness, 
D.U.; Madsen, S.K. (eds.). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Nov 1977. Contract W-7405-ENG-48. 
24p. . NTIS, PC A02/MF AO1. 

tailed plans were completed for Hoe Creek Experiment 
No. 2 to test the linked vertical well process in a wet, homogeneous 
coal seam. We plan to carry out a reverse burn followed by a 
forward burn in such a manner that results can be compared directly 
to those obtained at the Laramie Energy Research Center site in 
Hanna, Wyoming. We also plan a short steam/oxygen injection test 
during the gasification. We developed the computer system that will 
be used during Hoe Creek Experiment No. 2. We have prepared the 
operational logic and software based on a Hewlett-Packard RTE III 
operating system. The computer system will store all of the incom- 
ing data on magnetic tapes and perform a variety of real-time data 
analysis and display tasks which will permit a continuous check on 
the gasification process. Hoe Creek Experiment No. 2 will be 
heavily instrumented. Thermocouples, pressure sensors, and gas 
sampling tubes have been emplaced in the various wells. Final plans 
have been completed for mapping the burn front and its progress 
using high frequency electromagnetic waves. We have analyzed 
numerical modeling results to evaluate the need for hardware im- 
provements and to identify the best experimental strategy. Hydraulic 
tests were run to determine the permeability of the coal at the site 
and to ensure that all wells are hydraulically connected. Our model- 
ing effort has been directed toward identifying and modeling the 
physico-chemical — occurring in underground coal gasifica- 
tion. In current efforts, we use the open cavity model and consider 
such processes as oxygen flow and depletion, heat flow, water flow 
and vaporization, and product-gas reactions. Measurements made in 
Hoe Creek Experiment No. 2 should provide valuable input for the 
modeling effort. Laboratory work in progress at LLL is expected to 
provide useful data for the modeling effort and should also provide 
general information needed to improve our understanding of the 
underground coal gasification process. 


22812 Bright prospects for gas from coal in Britain. Coal, Gold 
Base Miner. South. Afr.; 25: No. 11, 66, 69(Nov 1977). 

The experimental coal gasification runs carried out in the 
Lurgi pr - plant at Westfield, Scotland are described briefly. The 
work been sponsored by British Gas and a consortium of U.S. 
energy companies. (LTN) 


= Future provision of liquid and gaseous hydrocarbons from 

and the long-term prospects for a hydrogen technol- 

pang ony W.; Schulten, R.; Speich, P. Brennst.-Waerme-Kraft; 29: 
No. 9, 371- -376(Sep 1977). (in German). 

The energy and raw material supply for the industrial coun- 

tries which continuously becomes more difficult, forces—amid other 

measures—us to increase the exploitation of indigenous sources of 
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raw material and energy, as well as to use them optimally. Under 
this aspect, the article describes processes for the transformation of 
coal into more valuable products by gasification and liquefaction. In 
particular, it deals with conventional technologies of coal gasifica- 
tion, coal gasification by heat from nuclear reactors and the produc- 
tion of liquid hydrocarbons. Finally, the production of hydrogen by 
nuclear process heat is considered which, however, can only come 
into operation in the very long term. 


22814 Coal gasification. Study on a plant to gasify coal using 
nuclear reactor heat in Saarland. Kirchhoff, R. (Bergbau-Forschung 
G.m.b.H., Essen (Germany, F.R.)); Mueller, R. (Saarbergwerke 
A.G., Saarbruecken (Germany, F.R.)). Erdoel Kohle, Erdgas, Petro- 
chem. Brennst.-Chem.; 30: No. 6, 274-275(Jun 1977). (In German). 

The possibilities for the construction of a coal gasification 
plant according to the example of Saarland have been examined in a 
study, taking the energy market as well as the market development 
for the products produced into account. Factors for the site selection 
are discussed. Based on the investigation which shows clear advan- 
tages for sites close to mines, the following concept is suggested for 
the plant: Heat supplier is a HTGR with 3000 MW thermal power 
and 950°C helium exit temperature. The plant produces as main 
product 1.22 Mrd. Nm* SNG/a and 870 MW electricity in the base- 
load region. Yield deviation on the gas side are compensated for by a 
parallel production of methanol which has an average annual SNG 
production of 0.8 Mrd Nm®* 420.000 t. The by-products per year are 
about 0.4 million t of tar and oil so that one needs a total amount of 
2.1 million t/a coal. 


22815 Method for the utilization of subterranean cavities pro- 
duced by in-situ gasification. Wenzel, W.; Franke, F.H.; Gudenau, 
H.W. German(FRG) Patent 2,537,440/A/. 3 Mar 1977. 6p. (In 
German). 


So far, underground cavities produced by in-situ gasification 


" of coal have been filled with fine-grained packing material in order 


to prevent surface changes caused by sinking of the overlying rock. 
The same may be achieved better and with less expense by gasifying 
combustible coal ash or coal with a high ash content, in fine-grained 
form, in these cavities by means of a carrier gas, especially combus- 
tion air. The gaseous products are brought to the surface through 
drilled holes. The cavities may also be used to store oil, gas, or 
water. In some cases, at a suitable geothermal depth, energy produc- 
tion by heating on evaporization of the water thus introduced is 
possible. 


22816 Coal gasification. Baron, G.; Tanz, H. (Lurgi Mineraloel- 
technik G.m.b.H., Frankfurt am Main (Germany, F.R.)); Bieger, F.; 
Lohmann, C. (Ruhrgas A.G., Dorsten (Germany, F.R.)); Cornils, B.; 
Traenckner, K.C. (Ruhrchemie A.G., Oberhausen (Germany, F.R.)); 
Franzen, J.E.; Goeke, E.K. (Krupp-Koppers G.m.b.H., Essen (Ger- 
many, F.R.)). pp 114-173 of In Chemierohstoffe aus Kohle. Falbe, J. 
(ed.). Stuttgart, Germany, F.R.; Thieme (1977). (In German) 

The conversion of pit coal or brown coal with gasification 
agents (coal gasification) is discussed in detail. Under the title 
‘production of synthesis gas’, the physical-chemical basics, the var- 
ious technical gasification processes, gas purification and, in separate 
chapters, the production of hydrogen and carbon monoxide. 


22817 Synthesis gas and methane by coal gasification with nucle- 
ar process heat. van Heek, K.H.; Juentgen, H. (Bergbau-Forschung 
G.m.b.H., Essen (Germany, F.R.)). pp 191-218 of In Chemieroh- 
stoffe aus Kohle. Falbe, J. (ed.). Stuttgart, Germany, F.R.; Thieme 
(1977). (In German) 

The use of heat from high-temperature nuclear reactors for 
the gasification technique and thus for the improvement of existing 
processes is described. The contribution concentrates on the further 
development of the high-temperature reactor, the nuclear splitting of 
methane, the development of hydro-gasification, and the develop- 
ment of an allothermal steam gasification process using nuclear 
reactor heat. The individual chapters deal with the coupling of 
nuclear reactor heat in the gasification process, the state of develop- 
ment of the process heat high-temperature nuclear reactor, the 
development of an allothermal gas generator for steam gasification 
and the development of a helium-heated tube splitting furnace and a 
suitable gas generator for the hydrogenating gasification. 


22818 Influence of “inert” diluent gases on the rate of carbon 
gasification. Walker, P.L. Jr.; Pentz, L.; Biederman, D.L.; Vastola, 
F.J. (Pennsylvania State Univ., University Park). Carbon; 15: No. 3, 
165-168(1977). 

The effect of diluent gases on gasification rates of the C—O, 
and C—CO, reactions has been studied. At equal starting pressures 
of reactant and diluent, rates for both reactions are: N2 > Ar > He. 
For the C—CO, reaction, the presence of a diluent results in higher 
gasification rates than when no diluent is present in the order: Xe > 
Nz > Ar. Possible reasons for the diluent effects are discussed. 
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22819 Catalytic gasification of carbon with steam, carbon diox- 
ide, and hydrogen. Tamai, Y.; Watanabe, H.; Tomita, A. (Tohoku 
Univ., Sendai). Carbon; 15: No. 2, 103-106(1977). 

Nine transition metals in Group VIII were examined as 
catalysts for the carbon gasification with steam, carbon dioxide and 
hydrogen. Metal-doped carbons were heated up to 950°C at a 
constant rate of 200°C/hr in a flowing reactant gas. The relative 
activities of metal catalysts are nearly the same for all gases regard- 
less of their quite different chemical nature. Metals like Ru, Rh, Ir 
and Pt are invariably active, whereas Fe, Co and Pd have small 
activities. The reaction pattern differs from catalyst to catalyst. Only 
four metals (e.g., Ni, Ru, Rh and Os) exhibit the maximum reactivity 
in the low-temperature region, and this behavior is common to three 
gases. It is speculated from these observations that the metal-carbon 
interaction is more important than the metal-gas interaction in deter- 
mining the reaction profile. 


22820 Combustion processes in in situ coal gasification: phenom- 
ena, conceptual models and research status. Part I. Overview and 
continuum wave descriptions. Corlett, R.C. (Univ. of Washington, 
Seattle); Brandenburg, C.F. pp 23p, Paper 77-3 of In Combustion of 
cellulosic fuels. Combustion technology for pollution control. Berke- 
ley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

This two-part paper categorizes combustion problems of in 
situ coal gasification, reviews research progress to date, and suggests 
directions for future work. Permeation as opposed to borehole 
concepts are emphasized. The present manuscript, Part I, consists of 
an Overview and a presentation of continuum wave descriptions of 
reverse and forward combustion. A fully analytic, albeit simplified, 
treatment of wave propagation rate and salient structure characteris- 
tics is set forth. The main features of previously published numerical 
models are retained and quantitatively predictable. In Part II, to 
appear later, a number of hitherto uninvestigated topics will be 
examined. Wave structure results derived from Part I will facilitate 
examination of limits of validity of continuum wave theory. Coal 
face burning transverse to the gas flux vector, rubblization of burn- 
ing out coal and other phenomena which control the time evolution 
of in situ gasification systems will also be covered. 


22821 Pollutant measurements in laboratory pulverized coal com- 
bustor and gasifier. Rees, D.P.; Smoot, L.D.; Harding, N.S. 


(Brigham Young Univ., Provo, UT). pp 20p, Paper 77-5 of In 
Combustion of cellulosic fuels. Combustion technology for pollution 
control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

This paper summarizes plans and preliminary results for the 
study of sulfur and nitrogen pollutant formation during pulverized 
coal combustion and snllontinn. Two separate but similar facilities, 
a high pressure entrained gasifier and an atmospheric pressure com- 
bustor, both using pulverized coal, have recently been constructed 
and are briefly described. The objectives and approach relating to 
pollutant measurements to be made using these two units are also 
described in detail. Amounts of nitrogen and sulfur in the char and 
selected compounds containing these elements in the gas phase will 
be measured at various axial and radial positions inside the furnace. 
The methods of sampling and analysis which are to be used and 
possible correlations to be made are discussed. The coal and char to 
be used in these studies are also described and data on the volatility 
of the resulting ash at various temperatures are presented. As a result 
of the volatility at high temperatures, a new approach is discussed 
using iron, which is a more stable element of the ash, as the key 
component of the solid phase. Preliminary data on the char collected 
from a single probe at a single axial location during coal combustion 
are presented and discussed. 


22822 Catalytic steam gasification of graphite: effects of interca- 
lated and externally added Ru, Rh, Pd, and Pt. Otto, K.; Shelef, M. 
(Ford Motor Co., Dearborn, MI). Carbon; 15: 317-325(1977). 

The catalytic effect of platinum-group metals on the steam 
gasification of graphite was compared for two sets of samples. In one 
series the catalysts were introduced by impregnation from solutions, 
and in the other series they were intercalated between graphite basal 
planes. For a given metal, the specific gasification rates per unit of 
carbon-surface area were found to be similar in both instances. 
However, the catalytic activity differed very strongly. The differ- 
ence in the gasification rate, measured at 850°C, was approximately 
one order of magnitude from one metal catalyst to the next, increas- 
ing in the order Pt, Pd, Ru, Rh. Changes in the intercalation 
structure during gasification were studied by x-ray diffraction. The 
morphology of the catalyst particles was followed by electron 
microscopy. Apparent activation energies were measured as a func- 
tion of burn-off to distinguish between reaction regimes controlled 
by pore diffusion and by surface reaction. Frequently, the catalytic 
gasification was clearly impeded by pore diffusion, even after a large 
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percentage of a sample had been gasified. An attempt was made to 
establish whether the catalytic action truly lowers the activation 
energy of carbon gasification, but a clear conclusion could not be 
reached. 


22823 Available work energy and coal conversion processes. Lin, 
C.Y. Morgantown, WV; West Virginia Univ. (1977). 144p. Universi- 
ty Microfilms Order No. 77-22,741. 

Thesis (Ph. D.). 

This study examines the available work energy for coal 
conversion processes as derived from the second law of thermody- 
namics. The concept of total energy recovery and the available work 
energy loss is applied to each of the process units in various coal 
conversion processes, including those which produce synthetic 
crude oil, pipeline gas, methanol and/or electricity. The preliminary 
conceptual design of the coal conversion processes is investigated in 
order to estimate the unit production cost of the various products. 
Altering the operating conditions in order to increase the available 
work energy recovery is discussed. About 15 percent of available 
work energy in the feed coal is lost in the coal pyrolysis step, and 12 
percent is lost in the COED char gasification. Oxygen consumption 
in the COED pyrolysis represents about 1 percent loss in the 
available work energy associated with the feed coal. A 5 percent 
increase in carbon utilization amounts to a reduction of approximate- 
ly 4 percent of the available work energy loss in the gasification 
process based on the available work energy of the feed coal. The 
second law efficiency of the combustion process will increase 3 
percent if the combustion temperature is increased from 2000°F to 
2600°F. In the steam turbine power generation process, the steam 
boiler has the most available work energy loss. The reheat process 
with 2400 psia/1000°F/1000°F[16.5 MN/m?)/811 K/811 K] has the 
second law efficiency of 47 percent, while the process with 600 psia/ 
1000°F[4.1(MN/m7?)/811 K] has the second law efficiency of 40 
percent. In the production of synthetic crude oil and methanol, the 
second law efficiency of the overall process is 57 percent, while that 
for the synthetic crude oil and pipeline gas production is 53 percent. 
Low-Btu gas production has the second law efficiency of 68 percent. 
All these coal conversion processes are designated on a self-energy- 
sustaining basis. (DLC) 


22824 Development of the Westinghouse coal gasification proc- 
ess: a status report. Salvador, L.A.; Holmgren, J.D.; Rath, L.K.; 
Margaritis, P.J. (Westinghouse Research and Development Center, 
Waltz Mill, PA). pp 224-231 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Under ERDA sponsorship, Westinghouse Electric Corpora- 
tion is developing a fluidized bed low-Btu coal gasification process 
for use in combined-cycle, electric power generation. Devolatiliza- 
tion and gasification are the two main steps in the process. In the 
devolatilizer, un-pretreated coal is fed to a recirculating fluidized 
bed operating at 1150 kPa (225 psig) and 870°C (1600°F) in which it 
is decaked and devolatilized to produce a char product and a 
product gas. The char is fed to the gasifier where it is combusted 
with air and gasified with steam to produce a dry, granular, agglom- 
erated ash product. Process development activities are carried out in 
a 14,000 kg/d (15 t/d) process development unit (PDU). Feasibility 
of the devolatilizer reactor was demonstrated using a variety of coals 
including two highly caking coals. The gasifier reactor feasibility 
demonstration is in progress; to date, the unit has been operated over 
a range of temperature and pressure and has produced agglomerated 
ash. 


22825 Process for the production of fuel gas. Crouch, W.B. (to 
Texaco Development Corp., New York (USA)). German(FRG) 
Patent 2,556,004/A/. 1 Jul 1976. 21p. (In German). 

From liquid hydrocarbon-contained fuels (such as petroleum 
distillates, naphta, gas oil, petroleum, tar sand oil, coal oil shale, coal 
tar, asphalt) and pumpable slurries of solid fuels (such as coal, coke), 
one simultaneously works in two separate, common Texaco synthe- 
sis gas generators, similarly constructed and connected with each 
other, with two partial oxidations and produces an extremely clean 
fuel gas with caloritic values in the region of 3900 to 5800 kcal/Nm*. 
One of these synthesis gas generators works (preferably) with steam 
as temperature moderator, converts the hydrocarbon-contained 
fuels, together with the solid fuel slurries, and feeds (preferably) the 
total synthesis gas produced as temperature moderator into the fuel 
gas generator which itself does not convert particle-shaped carbon 
but only the above-mentioned hydrocarbon-contained fuels. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 22703, 22713, 22714, 22720, 
22785, 22787, 22808, 22809, 22813, 22823, 22887, 22888, 22889, 
22925, 23039, 24245, 25134 
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22826 (ANL—77-61) Nondestructive-evaluation needs for coal 
Kupperman, D.S. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 47p. Dep. NTIS, PC A03/ 
MF AOI. 

Nondestructive-evaluation (NDE) needs for coal liquefaction 
have been identified by acquiring information from site visits, a 
literature reveiw, and discussions with government personnel. Non- 
destructive evaluation has been highly rated in importance as a way 
to help alleviate problems in coal-conversion systems. The primary 
problems are associated with highly erosive and corrosive slurries 
being transferred throughout the coal-conversion process. Applica- 
ble NDE techniques for both preservice and in-service inspection 
include high-temperature ultrasonics, acoustic emission, radiogra- 

phy, acoustic holography, and ultrasonic spectroscopy. 


22827 (CONF-771025—, pp 1.26-I.31) Failure prevention and 
analysis in coal liquefaction systems. King, R.T. (Oak Ridge National 
Lab., TN). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22828 (CONF-771025—, pp III.8-III.10) Alloy evaluation for 
— fuel liquefaction process plants. Scott, T.E. (Ames Lab., IA). 
1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22829 (CONF-771025—, pp III.34-III.37) Application of ad- 
vanced materials and fabrication technology to letdown valves for coal 
—_—- service. Mueller, J.J. (Battelle Columbus Labs., OH). 
1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22830 (COO—0020-8) Mass spectrometric analytical services 
and research activities to support coal-liquid characterization research. 
Annual report and quarterly report, March 9, 1977—June 8, 
1977. Scheppele, S.E. (Oklahoma State Univ., Stillwater (USA). 
Dept. of Chemistry). Sep 1977. Contract EY-76-S-02-0020. 47p. Dep. 
NTIS, PC A03/MF AOl. 

Ion-source temperature markedly affects the sensitivity for 
field ionization of saturated hydrocarbons relative to the sensitivity 
for FI of aromatic hydrocarbons. Using relative FI sensitivities 
determined for a number of organic compounds over a range of 
temperatures, excellent analytical data were obtained for a test 
mixture. Based upon these results field-ionization mass spectrometry 
constitutes an ideal technique for group-type analysis of (1) saturated 
hydrocarbons and (2) mixtures of saturated and aromatic hydrocar- 
bons providing FI/MS are obtained with adequate resolution. De- 
velopment of field desorption capability is essentially complete. 
Implementation of computer-assisted data reduction, correlation, and 
interpretation has focused on converting mass spectral ion abun- 
dance data for a given gel-permeation chromatography (GPC) frac- 
tion into quantitative distributions and conversion of the data for the 
various fractions into distributions for the total sample. High-resolu- 
tion 70-eV electron-impact mass spectra were recorded for 56 frac- 
tions obtained from separation of a tar sand sample on photographic 
plates. High-resolution data have been grouped into qualitative dis- 
tributions for 17 of the fractions. 


22831 (COO/0066—2) In situ conversion of coal. Final report, 
June 1, 1975—November 30, 1977. Larsen, J.W. (Tennessee Univ., 
Knoxville (USA)). Oct 1977. Contract EY-76-S-02-0066. 16p. Dep. 
1S, PC A02/MF AOl1. 

One of the factors which encouraged us to search for very 
mild liquefaction conditions was the reported existence of a variety 
of catalysts capable of causing the hydrogenation of aromatics at 
room temperature or slightly above and at hydrogen pressures of 
one or two atm. A number of such systems are described in James 
book. (Homogeneous Hydrogentation by B. R. James). Each promis- 
ing system was tested with coal; nothing worked. Intermolecular 
hydride transfer from a variety of compounds to carbonium ions is a 
well known, well studied reaction and has been reviewed. The 
reaction developed uses BF3.H2O as the acid and EtsSiH as the 
hydride donor. The organic compound to be reduced is protonated 
by the BF;.H2O to give a carbonium ion which then hydride 
abstracts from the EtsSiH. Thus, half of the hydrogen introduced 
comes from water and the other half from the hydride donor. Two 
features of this reaction exist. One, it is a very mild reduction of 
aromatics which should find synthetic utility. Second, some sulfur is 
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removed from coals under very mild conditions together with some 
conversion of bituminous coals. 


22832 (EPRI-AF—444) Upgrading of coal liquids for use as 
power generation fuels. Annual report, February 1976—January 1977. 
Stein, T.R.; Bendoraitis, J.G.; Cabal, A.V.; Callen, R.B.; Dabkowski, 
M.J.; Heck, R.H.; Ireland, H.R.; Simpson, C.A. (Mobil Research and 
Development Corp., Paulsboro, N.J. (USA). Process Research and 
Technical Service Div.). Oct 1977. 145p. Dep. NTIS, MF A011. 

Portions of document are illegible. 

This report describes the results from the first year of a two- 
year program on upgrading coal liquids for use as gas turbine fuels. 
A previous report (RP 361-1) had identified product specifications 
and exploratory process conditions. The hydroprocessing of coal 
liquids (derived from the H-Coal and SRC processes) in fixed bed 
pilot units using commercially available catalysts is described. Distil- 
late coal liquids can be upgraded to the quality levels of existing 
petroleum-derived turbine fuels. Hydrogen consumption and pro- 
cessing severity are dependent upon the hydrogen and nitrogen 
contents of the feed. Product quality (e.g., heteroatom and aromatic 
content) is quantified in terms of process conditions by a kinetic 
reaction model. The distillate coal liquids are compatible with petro- 
leum-derived fuels. Hydroprocessing of the non-distillable SRC 

roduct/process solvent (SRC) blends removes up to 90 wt.% of the 
etresentrd and converts large quantities of the SRC to lower 
boiling, less aromatic material suitable as turbine fuel. Severe hydro- 
processing is required to significantly improve the compatibility of 
SRC with heavy petroleum fuel. 


22833 (FE—1517-56) Coal Liquefaction Pilot Plant, Cresap, 
West Virginia. Monthly technical progress report, October 1977. 
(Fluor Engineers and Constructors, Inc., Irvine, Calif. (USA)). Dec 
1977. Contract EX-76-C-01-1517. 18p. Dep. NTIS, PC A02/MF 
AOl. 

Coal feed was maintained to the extraction end of the pilot 
plant over a period of twenty hours. Approximately four tons of coal 
were processed at 9 : 1 solvent-to-coal ratio. Very limited data show 
the performance of the Solids Separation and Low Temperature 
Carbonization sections to have been satisfactory. Extraction depth, 
less than 50 percent, was limited by low temperatures in the extrac- 
tor. Line blockages in the Solvent Recovery Section forced a halt to 
the run when the extract granulation system did not work, and all 
other means for extract removal became plugged. An earlier brief 
attempt to process coal was interrupted by a major leak at the inlet 
to the slurry preheater. During the subsequent emergency shutdown, 
the preheater coil plugged with coke. The middle section of the 
preheater was replaced with the spare coil. Other operating delays 
resulted from two failures of the extractor agitator shaft seals prior 
to the introduction of coal. Most of the leaky Conval block valves in 
the Hydrotreating Section have been identified; repairs will be 
completed next month. Loose, gritty material will be flushed from 
the system with condensate. Following a reassessment of the relief 
valve situation with the Vendor, pressure testing will proceed at 
2000 psig. 


22834 (FE—2007-38) Filtration process and equipment studies 
for coal liquefaction processes. Quarterly report, June—August 1977. 
Smith, G.R.S.; Hodge, J.A. Jr. (Johns-Manville Sales Corp., Denver, 
Colo. (USA)). 24 Oct 1977. Contract EX-76-C-01-2007. 23p. Dep. 
NTIS, PC A02/MF AOl1. 

Filtration characteristics of Solvent Refined Coal were stud- 
ied on the Rotary Pressure Precoat Test Leaf. Both feeds exhibited 
filtration rates higher than 500 lbs/sq ft/hr under the same condi- 
tions, and one run with Wilsonville Feed at 100 psid and 600°F 
resulted in filtration rates in excess of 750 lbs/sq ft/hr. Major 
differences between results with Wilsonville and Fort Lewis Feeds 
were as follows: (1) Filtration rates for the Wilsonville Filter Feed at 
both 1 mil/cycle and 2 mils/cycle blade advances were about the 
same. This indicated that 1 mil/cycle was sufficient to remove the 
solid particles which penetrated and tended to blind the CELITE 
AF5 precoat. (2) Filter aid usage when filtering Wilsonville material 
was nearly constant for each blade advance over a range of drum 
speeds; whereas, the Fort Lewis Feed has exhibited a much greater 
increase of filter aid consumption with increased drum speeds. As 
expected, the filtration rates increased when increasing the pressure 
from 70 to 100 psid, and decreased when decreasing the temperature 
from 600 to 500°F with the particular Wilsonville sample, made 
from Emery Feed coal. 


22835 (FE—2260-15) H-Coal Pilot Plant: Phase II construction 
and Phase III operation. Monthly report No. 15, November 1977. 
(Ashland Synthetic Fuels, Inc., Ky. (USA)). 18 Dec 1977. Contract 
EX-76-C-01-2260. 151p. Dep. NTIS, PC A08/MF AO1. 

A 35.4% completion of the Pilot Plant, a 4.2% increase from 
the previous report, is reported. We now have State and Federal 
approval to proceed with the tunnel and interplant pipelines under I- 
64 and to the Catlettsburg Refinery. The Administration Building is 
15% complete and the Maintenance and Warehouse Building is 
about 24% complete. As of December 1, 1977, HRI had completed 
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89.7% of the drawings certified for construction. ASFI’s request for 
a variance of the water outfall permit has been approved by the 
Corps of Engineers. Operations supervisors spent two weeks in 
Trenton, New Jersey, observing the PDU in startup and operation 
and this was very valuable for the overall training and startup plan. 
In the Laboratory group work is progressing on procedures for 
collecting data, training of staff, evaluation and selection of instru- 
ments and equipment and reviewing the work load. 


22836 (FE—2321-19) Catalyst development program for 
hydrodesulfurization and liquefaction of coal to produce clean boiler 
fuels. Annual report, June 1, 1976—May 31, 1977. Hillenbrand, L.J.; 
Grotta, H.M.; Felton, G.W.; Harp, J.L.; Alcorn, W.R.; Elliott, G.E. 
(Battelle Columbus Labs., Ohio (USA)). Jul 1977. Contract EX-76- 
C-01-2321. 49p. Dep. NTIS, PC A03/MF AO1. 

Seven catalysts were prepared for the first phase of screening, 
all as '/s in. tablets. They represent a spectrum of compositions used 
in hydrogen testing applications: CoMo, NiMo, NiW on various 
supports. The objective of this phase is to establish meaningful test 
condi:ions and measurement of results. Catalyst is contained in the 
arms of a novel rotating basket attached to the agitator of a 1-liter 
autoclave. The basket is initially positioned above the liquid in the 
reactor. After a thermal reaction period, the basket is made to drop 
into the liquid to begin the catalytic reaction period. Ten runs have 
been completed, some without catalyst and some with the reference 
CoMo catalyst. The charge stock is finely ground Illinois No. 6 coal 
in a "Heavy oil” vehicle derived from coal tar. Standard run 
conditions are 4000 psig and 425°C. A continuous flow reactor with 
hydrogen recycle has been constructed. With minor modifications 
this reactor is patterned after the °/i¢ in. 1.D. Synthoil reactor 
operated several years ago at P.E.R.C. as precursor to the 1.1 inch 
reactors now employed there. Seven catalyst functions have been 
identified for improvement through modification and control of 
catalyst design. Nearly every catalyst design change that is made 
will affect more than one catalyst function and so the examination of 
aged catalysts has been included in the program in order to help 
distinguish among the catalyst functions responsible for observed 
changes in performance. 


22837 (FE—2566-08) Upgrading of coal liquids. Monthly techni- 
cal progress report, October 1977. Tan, G.; deRosset, A.J. (UOP, 
Inc., Des Plaines, Ill. (USA)). Nov 1977. Contract EF-77-C-01-2566. 
19p. Dep. NTIS, PC A02/MF AO1. 

Second-stage hydrocracking of H-Coal gas oil to fuel oil was 
concluded with studies over a UOP-HCA catalyst at base pressure 
and 500 psig above base pressure. Complete conversion of 600°F* 
hydrocrackate to fuel oil was successfully attained with highly stable 
operation. A preparative, hydrotreating run on H-Coal atmospheric 
bottoms was carried out to prepare a hydrotreated gas oil for 
hydrocracking studies. Series flow second-stage hydrocracking of 
high nitrogen H-Coal liquid to gasoline has been started. Preliminary 
data show that 100% conversion to gasoline was attained at moder- 
ate processing conditions. 


22838 (FE—2574-4) Research studies for producing liquids by 
short residence time coal hydropyrolysis. Monthly progress report, 
October 1977. Greene, M.I. (Cities Service Research and Develop- 
ment Co., Cranbury, N.J. (USA)). 1977. Contract EF-76-C-01-2574. 
22p. Dep. NTIS, PC A02/MF AO1. 

Four test runs were made with Western Kentucky bitumi- 
nous, Utah bituminous and Montana subbituminous coals respective- 
ly using the helical entrained-flow reactor at 1300°F, 2200 psi 
hydrogen pressure and 3 seconds residence time. Carbon conversion 
and product selectivities during hydropyrolysis at the above operat- 
ing severity vary with both rank of coal and seam from which the 
coal is mined. Operability of hydropyrolysis reactors under “‘lique- 
faction” conditions (1300°F, 2200 psi, 3 seconds) is a function of coal 
type and is controlled by the coking propensity of the aromatic oils 
derived from the initial, short residence coal hydropyrolysis reac- 
tions. By low-temperature, air pretreatment some agglomerating 
coals can be rendered non-caking without any substantial reduction 
in liquids yields during short residence hydropyrolysis. Higher tem- 
perature air pretreatment should destroy caking properties of all 
agglomerating coals, but at the expense of reduced liquids yields. 
Coal preparation by sieving and low temperature pretreatment con- 
tinued with the goal of generating a sufficient batch of coal to be 
utilized in optimization studies. Laboratory pretreatment tests have 
indicated that Western Kentucky bituminous coal appears to be 
rendered noncaking by caustic (K2COs; and NaOH) washing but not 
by acid (HCI) washing. It has been hypothesized, based on the 
preliminary results that the use of catalysts (such as those to be 
tested) may promote the hydrogenation of heavy oils produced 
during the initial stages of rapid heatup hydropyrolysis and thereby 
improve overall operability and yields when processing caking coals. 
The apparatus for the vertical, entrained-flow tests has been assem- 
bled. A theoretical analysis of helical, entrained-flow reactors has 
been made. 
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22839 (FE—2893-4) EDS coal liquefaction process development, 
phase IIIB. Monthly technical progress report, October—October 31, 
1977. Epperly, W.R. (Exxon Research and Engineering Co., Flor- 
ham Park, N.J. (USA)). Nov 1977. Contract EF-77-A-01-2893. 49p. 
Dep. NTIS, PC A03/MF AO1. 

The process variable study with Wyoming subbituminous 
coal continued in the 50 pound-per-day Recycle Coal Liquefaction 
Unit (RCLU) during October. The variables investigated were lique- 
faction temperature and solvent quality. Studies on the one ton-per- 
day Coal Liquefaction Pilot Plant (CLPP) continued with an Illinois 
No. 6 bituminous coal. A high severity vacuum flash study was 
completed at temperatures up to 735°F. Also, the CLPP slurry 
viscometer was operated in-line with the feed preheaters. An expect- 
ed slurry viscosity peaking occurred in the 600 to 645°F temperature 
range. The liquefaction model for Wyodak subbituminous coal was 
completed and is ready for incorporation into the EDS Process 
Model. The model correlates yield as a function of temperature and 
residence time. The Large Stirred Coking Unit (LSCU) achieved 
extended operations on Wyodak liquefaction bottoms. Slightly over 
1000 pounds of coker liquids were recovered from 6500 pounds of 
feed. Work continued on establishing the bases for the upcoming 
EDS Study Design Update. A base case and two sensitivity designs 
were selected to reflect alternative bottoms processing and hydrogen 
manufacture configurations. The base case will include steam re- 
forming for hydrogen production and once-through processing of 
vacuum bottoms in the FLEXICOKING process for fuel produc- 
tion. 


22840 (GFERC/IC—77/1, pp 129-158) Development of the CO- 
Steam process for liquefaction of lignite and western subbituminous 
coals. Sondreal, E.A.; Knudson, C.L.; Schiller, J.E.; May, T.H. 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

The CO-Steam process is a second-generation coal liquefac- 
tion technology for conversion of low-rank coals into envrionmen- 
tally acceptable liquid boiler fuels and, with additional hydrogena- 
tion, into refined products including gasoline, distillate heating oil, 
and chemical feedstocks. Work on reaction kinetics is conducted in a 
modified one-liter batch autoclave which is capable of hot reactor 
charging and timed sampling of both gas and liquid products. 
Kinetic data have been obtained on the rate of disappearance of 
carbon monoxide and hydrogen reacting with a selected North 
Dakota lignite and on simultaneous changes in the molecular weight 
distribution and composition of the liquid product. Results point to 
the possibility of more rapid conversion by reaction with carbon 
monoxide through moderate increase in reaction temperature and 
improved use of hydrogen donor compounds that are produced in 
the process. Analytical techniques used to characterize CO-Steam 
products include gas chromatography, low- and high-resolution 
mass spectrometry with computerized data handling, column chro- 
matography, high pressure liquid chromatography, nonaqueous titra- 
tion, UV, IR, and AA spectroscopy, and specialized separation and 
characterization procedures. Batch autoclave studies indicate that 
the high molecular weight product produced at less than 440°C 
depolymerizes to lower viscosity products slowly at 440°C but 
rapidly at 475°C. Major molecular species in the product oil have 
been quantitatively determined up to a molecular weight of 378. 
Investigations on flow pattern and turbulent mixing to improve 
reactor design are carried out in a continuous process unit currently 
undergoing shakedown. 


22841 (GFERC/IC—77/1, pp 159-192) Process development of 
lignite liquefaction. Severson, D.E.; Souby, A.M.; Harris, J.J. 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Progress on an ERDA-sponsored program for production of 
solvent-refined lignite (SRL) in a continuous process development 
unit (PDU) and in laboratory-batch autoclaves is reviewed. Labora- 
tory studies discussed include investigation of process variables such 
as solvent type and recycle, prior storage, drying, carbonization, 
composition of hydrogenation atmosphere, lignite source, and parti- 
cle size of lignite. The unit has been operated from 1500 to 2500 psi, 
with lignite feed rates of 14 to 61 lb/hr and with solvent-to-lignite 
ratios of 1.33 to 3.00. Effects of pressure, temperature, and feed gas 
composition are presented. Economic studies indicate 1985 costs for 
SRL of $3.72 per million Btu, assuming 5 pct escalation and a 15 pct 
DCF rate. 


22842 (GFERC/IC—77/1, pp 193-206) Production of clean 
liquid fuels from lignite: catalytic hydrotreating of solvent refined 
lignites employing low surface area catalysts and commercial catal 
Klabunde, K.J.; Jones, D.S.; Ralston, D.H.; Tanabe, K.; Govek, M.; 
Stenberg, V.I.; Woolsey, N.F.; Baltisberger, R.J. (Univ. of North 
Dakota, Grand Forks). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 
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A series of commercial hydrotreating catalysts normally used 
in the petroleum industry were tested in batch autoclave experiments 
under moderate pressures of hydrogen to determine which were 
superior for conversion of solvent refined lignite (SRL) to light 
distillate high quality liquid fuels. It was found that NiO-MoOs; on 
AlOs and CoO-MoO: on AlbOs (both from Harshaw) were effective 
in this process, giving 90 pct overall conversions, with 40 to 50 pct 
going to light liquids and oils. However, these catalysts have very 
high surface areas and were originally designed for petroleum feed- 
stocks. Therefore, a series of low surface area NiSO,-MoOs/sup- 
ports were synthesized choosing various catalyst supports. The 
supports chosen were TiO2(a), Ti102(8), TiO2(a)-SiO2z, ZrO2, ALOs 
fibers, FE and FF Al2Os(H). It was found that NiSOQ4-MoOs/ZrO2 
was a very effective low surface area catalyst, as were NiSO.-MoOs 
on TiO2(a) and TiO2.(8). However, the high surface area NiSO,- 
MoO;/Al.O3(FF) had the highest activity overall, quite similar to 
NiO-MoO;/AlkO3 HT-100 from Harshaw. The most significant 

ints are: some low surface catalysts approach high surface cata- 
ysts in overall activity; no correlations with catalyst acid amount 
were found, optimum reaction conditions have been established, and 
properties of the liquid fuels produced indicated that they may be 
excellent liquid fuels. 


22843 (HCP/T1544—1(Vol.1)) H-Coal Integrated Pilot Plant, 
Phase I. Final report, December 1973—June 1976. (Hydrocarbon 
Research, Inc., Lawrenceville, N.J. (USA)). Nov 1977. Contract 
EX-76-C-01-1544. 57p. Dep. NTIS, PC A04/MF AO1. 

The objectives of the Process Development Unit program 
were successfully attained. The operability of the H-Coal Process 
was clearly demonstrated and it has been concluded that the process 
is feasible for scale up to Pilot Plant size. As a result of PDU 
operations. HRI concluded that hydroclone systems can be operated 
to increase the residuum concentration in the reactor, and that the 
higher concentration will permit obtaining a lower sulfur level in the 
fuel oil product. Residuum concentration in the reactor at levels of 
42 W% have been demonstrated. HRI also concluded that a ratio of 
1.75 pounds of slurry oil per pound of solids is operable. Lower 
levels may be possible. Two methods of solid-liquid separation were 
demonstrated. Distillation is suitable for those modes of operation in 
which the yield of residuum is low. Antisolvent precipitation and 
settling were also successfully operated in a continuous unit using a 
process derived antisolvent. A boiler fuel product containing less 
than 0.1 W% ash was produced. Therefore, HRI concluded that the 
H-Coal Process can produce a boiler fuel product which will meet 
current EPA standards for sulfur and particulate material without 
stack gas scrubbing, or stack gas solids removal. Hydrocarbon 
Research, Inc. has also concluded that the design basis originally 
proposed for the Pilot Plant is adequate and that no modifications to 
the design basis are required because of this experimental program. 


22844 (HCP/T1544—1(Vol.2)) H-Coal integrated pilot plant. 
Phase I. Final report, December 1973—June 1976. Volume II. (Hy- 
drocarbon Research, Inc., Lawrenceville, N.J. (USA)). Nov 1977. 
Contract EX-76-C-01-1544. 397p. NTIS, PC A21/MF AOl. 

Portions of document are illegible. 

Using the results of previous bench-scale and process devel- 
opment unit work, the design basis for a 600 ton-per-day Pilot Plant 
was prepared. The total Phase I program had two main objectives: 
the detailed engineering design of a 600-ton-per-day Pilot Plant to 
operate in both the syncrude and boiler fuel modes and laboratory 
confirmation of key design features. This report covers the labora- 
tory program. Additional PDU operations are needed to achieve 
maximum assurance of successful operation of the Pilot Plant and to 
obtain optimun performance in the Pilot Plant during its scheduled 
two-year operating period. Modifications are recommended for 
closer simulation of PDU and Pilot Plant operations. In addition, the 
bench units should be operated to continue the search for an im- 
proved denitrification catalyst, since product nitrogen levels could 
be a potential problem in boiler fuel operation. The cold flow 
reactor model should be operated to confirm the design of the Pilot 
Plant ebullating pump suction cup. As a guide to future operations, 
and to provide a better basis for commercialization of the H-coal 
process, engineering economic studies are needed. These will pro- 
vide guidance for the direction of further development work. 


22845 (JPL—77-55, pp 624-635) Coal/oil slurry feed pump de- 
velopment. Davis, D.E. (Rockwell International/Rocketdyne Div., 
Canoga Park, CA); Wong, G.S.; Gilman, H.H. 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The Rocketdyne Division of Rockwell International Corpo- 
ration is conducting a program for the engineering, fabrication, and 
testing of an experimental/prototype, high-capacity, high-pressure, 
centrifugal, slurry feed pump for coal liquefaction purposes. The 
program is being conducted for the Electric Power Research Insti- 
tute of Palo Alto, California. The abrasion problems in a centrifugal 
slurry pump are primarily due to the manner in which the hard, solid 
particles contained in the slurry are transported through the hydrau- 
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lic flow passages within the pump. The abrasive particles can create 
scraping, grinding, cutting, and sandblasting effects on the various 
exposed parts of the pump. These critical areas involving abrasion 
and impact erosion wear problems in a centrifugal pump are being 
addressed. The mechanisms of abrasion and erosion are being studied 
through hydrodynamic analysis, materials evaluation, and advanced 
design concepts. 


22846 (MERC/SP—77/6) High pressure rotary piston coal 
feeder. Gardner, J.F.; Gencsoy, H.T.; Strimbeck, D.C. (Department 
of Energy, Morgantown, W.Va. (USA). Morgantown Energy Re- 
search Center). Dec 1977. 12p. Dep. NTIS, PC A02/MF AOl. 

The feeder design consists of a rotating disk in a cylindrical 
feed chamber containing a reciprocating piston. The piston seals the 
feed chamber after the coal is dumped into a reactor vessel so that 
there is no loss of gas from the reactor. These are the only moving 
parts in the feeder, and their rugged construction should present 
minimum wear problems. This feeder is designed for 1200 pounds 
per hour, operating at 30 rpm. The body of the feeder is 27 inches in 
diameter and 12 inches wide. The compact design makes it possible 
to use more than one feeder in parallel to get higher coal feed rates. 
Higher values of rotational speed could also increase the feed 
capacity. The drive requirement of a single unit at 30 rpm is 5.3 
horsepower. The coal pump is all-steel construction using commer- 
cially-available standard parts wherever possible. The design consists 
of a minimum number of parts that can be easily manufactured and 
assembled to provide a reliable unit. A diaphragm seal in the piston 
head, and a combination of seal and wiper rings in the rod, provide 
effective sealing of the coal discharge. Seals between the outer 
casing and the rotating disk at the inlet and discharge openings, 
however, present challenging design situations requiring special so- 
lutions. Three types of wear-compensating s of various configu- 


rations thus were conceived. These seals are being fabricated. 


22847 (TID—27915) Project lignite. Quarterly technical pro- 
gress report No. 3, October—December 1974. Severson, D.E. (North 
Dakota Univ., Grand Forks (USA)). 15 Jul 1975. Contract EX-76-C- 
01-1224. 29p. Dep. NTIS, PC A03/MF AO1. 

Tests in which lignite was dried in the batch autoclave with 
solvent indicated that there was no generation of solvent type 
material. Work on hydrogenation of Solvent Refined Lignite (SRL) 
indicated that the highest yields of gases and distillable products 
were obtained at solvent: SRL ratio of 1:1. Fast fluidization of -100 
mesh catalyst particles was achieved at air velocities of 4.33 to 7.48 
ft/s at feed rates to 5 lb/h giving bed densities as high.as 15 Ib/ft*. 
Effort was directed towards completion of the Process Development 
Unit for liquefaction of lignite to Solvent Refined Lignite and the 
SRL hydrogenation unit. (DLC) 


22848 Behavior in an electric field of ash particles suspended in a 
coal-derived liquid. Spence, R.D.; Hightower, J.R. Jr. (Oak Ridge 
National Lab., TN). J. Tenn. Acad. Sci.; 53: No. 1, 28-30(Jan 1978). 

Unfiltered oil from the Solvent Refined Coal process was 
examined under high magnification to observe the behavior of the 
particles of ash and unreacted coal when exposed to electric fields in 
the range of 2000 to 10,000 V/cm. When the particles were exposed 
to electric fields, it was observed that (1) particles collected on both 
electrodes, (2) solid filaments formed which eventually bridged the 
gap between electrodes, and (3) some particles realigned with the 
electric field without migration. 


22849 Startup solvent selection for the liquefaction of lignite. 
Scarrah, W.P.; Dillon, R.R. (Univ. of North Dakota, Grand Forks). 
Ind. Eng. Chem., Process Des. Dev.; 15: No. 1, 122-129(Jan 1976). 

From 169. American Chemical Society national meeting; 
Philadelphia, PA, USA (Apr 1975). 

In studies at the University of North Dakota sponsored by the 
U.S. Office of Coal Research, batch liquefaction tests with 15 coal- 
derived (C-D) and 10 petroleum-derived (P-D) potential solvents as 
hydrogen donors, in a | gal autoclave at 752°F, 2850-3300 psig max, 
and at a | : 1 carbon monoxide/hydrogen mole ratio showed that C- 
D creosote oil, C-D anthracene oil, FS-120 (Gulf carbon-black 
feedstock), and aromatic concentrate (a heavy catalytic cracking 
recycle stock) should be adequate for lignite liquefaction. Compared 
with P-D solvents, the C-D solvents have much lower sulfur con- 
tents and higher percentages of ‘standard solvent” in their “‘as- 
received” form, but P-D solvents offer lower light oil yields and thus 
higher net SRL (solvent-refined lignite) yields, lower hydrogen 
requirements for hydrogenating the feed solvent, fewer plugging 
problems following liquefaction, and higher recycle solvent recov- 
ery. Pending further tests, enough recycle solvent should be availa- 
ble to make solution hydrogenation viable. 


22850 Coal liquefaction by rapid gas phase hydrogenation. Stein- 
berg, M.; Fallon, P. (Brookhaven National Lab., Upton, NY). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 20: No. 2, 542-552(Mar 1975). 
From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 
See CONF-750410—P2. 
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The objectives of these hydrogenation experiments were 
mainly directed toward producing the largest quantity of liquid 
product and reducing the unreacted carbon remaining. This study 
indicates that significant yields of liquid and gaseous hydrocarbon 
products can be obtained by an elevated temperature and pressure 
gas phase hydrogenation of North Dakota lignite without the addi- 
tion of a catalyst. Several general trends were noted. The yield of 
- uid products is strongly favored by shorter coal residence times, 

e the yield of gaseous hydrocarbons increases only slightly with 
ionienn in coal residence times. At shorter residence times, increas- 
ing the coal feed rate decreases the yield of liquid products. Volatil- 
ization of lignite in an inert gas stream under similar flow conditions 
produced much smaller yields of liquid and gaseous hydrocarbon 
products. Addition of a catalyst caused no appreciable effects on the 
yield. Much additional work needs to be performed to refine the 
experimental procedure and to obtain additional information and a 
fuller understanding of the results. 


PYROLYSIS AND CRACKING 


22851 (FE—2253-5) Optimization of pyrolytic conversion of coal 
to clean fuel. Quarterly report, January—March 1977. Friedman, 
H.L.; Antal, M.J. Jr.; Ohlemiller, T.J.; Derham, R.L.; Summerfield, 
M. (Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechani- 
cal Sciences). 15 Apr 1977. Contract EX-76-C-01-2253. 24p. Dep. 
NTIS, PC A02/MF AO1. 

Computer programs were perfected to obtain kinetic param- 
eters from thermogravimetry of coals heated at several linear rates 
of temperature rise, and were applied to Wyodak coal with success. 
Computer program development is underway to model the fixed bed 
coal pyrolysis reactor, and to combine thermogravimetry and differ- 
ential scanning calorimetry for better understanding of the mecha- 
nism of pyrolysis and to get more accurate kinetic equations and 
parameters. Experimental activities included the following: the 
Chemical Data Systems pyrolysis/gas chromatography/peak identi- 
fier system was studied further to select the specific method of its 
application to this research. Four coals were pyrolyzed under identi- 
cal conditions and gas chromatography curves were obtained and 
were compared. Calibration samples are currently being run and are 
being compared with results of pyrolysis. The fixed bed reactor 
described in the previous quarterly report has been modified for 
downward flow and for direct sample temperature measurement, 
and is being used to determine various operational parameters as a 
guide to the specific design of a more advanced reactor, for which a 
preliminary design has been generated. Fabrication of the shell and 
tube entrained flow reactor is continuing. 


SOLVENT EXTRACTION 


22852 (N—77-27498) Solubilization of coal in organic media. 
Translated from Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 31: No. 1, 
99-130(1976). 44p. (NASA-TM—75151). NTIS PC A03/MF AOl. 

The use of solvent extraction to solubilize coal is discussed. 
Simple extractions are described which are conducted at moderate 
temperatures to exclude extraneous chemical reactions which would 
lead to uncontrolled changes in the components of the treated coal. 
Sample preparation, extraction apparatus, and the determination of 
extract yield for different experiments are also described. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 22703, 24744, 24791, 24792 


22853 (CONF-7604140—, pp 121-136) Methane from coal. 
McCulloch, C.M.; Duel, M. (Bureau of Mines, Pittsburgh). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

Subsurface coal mining, except for metallurgical coal, is not 
commonplace in the Rocky Mountain states. The deeper coalbeds 
cannot be mined economically in competition with surface mining 
where coal is to be used only as a fuel. Thus, methane emission from 
underground mines is presently only a problem with the higher rank 
coals. Studies show that the methane content of coalbeds is directly 
correlatable with rank, all other factors being equal. The U.S. 
Bureau of Mines has developed a method to measure directly the gas 
content of coalbeds by testing cored coals collected in a standard 
fashion. These direct measurements of the gas content have been 
related to methane emissions from operating mines. Thus, this 
method makes it possible to determine the resource base of the gas 
contained in the coalbed and the effect of the emissions on the 
contained gas during mining. It has been found that if there is 
sufficient gas in the coal to warrant degasification, then there are 
four methods of draining gas from coalbeds. These are: (1) vertical 
boreholes; (2) horizontal boreholes; (3) slant holes; and (4) gob 
degasification holes. 
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22854 Introduction. Schnur, F.; Koelling, 
chung G.m.b.H., Essen (Germany, F.R.)). p 
stoffe aus Kohle. Falbe, J. (ed.). Stuttgart, 
(1977). (In German) 

The competitive situation of the raw materials coal, petro- 
leum and natural gas and the still available reserves are indicated in 
the introduction. The composition of coal and the reaction products 
of coal as chemical raw materials, as well as the various hydrogena- 
tion methods are briefly described. The prospects of the coal chemis- 
try which are limited due to the demand of coke for crude iron ore 
production are finally discussed. 


22855 Economical possibilities of recovering chemical raw mate- 
rial from coal. Schulze, J. (Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Technische Chemie). pp 356-406 of In Chemierohstoffe aus 
Kohle. Falbe, J. (ed.). Stuttgart, Germany, F.R.; Thieme (1977). (In 
German) 

The various coal-chemical processes are investigated with 
regard to their substitution possibilities, economy comparisons with 
petrochemical processes are made; and profitableness calculations 
are set up. 


22856 Pressure effects on the yield and on the microstructure 
formation in the pyrolysis of coal tar and petroleum pitches. Huet- 
tinger, K.J.; Rosenblatt, U. (Schunk and Ebe Gmbh, Giessen, Ger.). 
Carbon; 15: No. 2, 69-74(1977). 

The pyrolysis of coal tar and petroleum pitches was studied 
under nitrogen pressures from 2 to 150 bar at temperatures between 
300 and 600°C. The resulting residues were investigated by TGA, 
polarized-light microscopy and X-ray diffraction. It is shown that 
increasing pressure does not only increase the coke yield but also 
lowers the temperature at which pyrolysis is completed. This 
“chemical” effect of pressure is stronger with petroleum pitch. 
Increasing the pressure also improves preorder and graphitizability 
of the residues. Simultaneously, the microstructure becomes coarser 
and more isotropic, i.e., that the enlarged areas of optical anisotropy 
exhibit no preferred orientation. 


22857 Investigation of the design variables for producing activat- 
ed carbons from Victorian brown coals by reaction with steam. Mc- 
Carthy, D.J. (Commonwealth Scientific and Industrial Research 
Organization, Clayton, Australia). Carbon; 15: No. 2, 93-101(1977). 

Activation of Latrobe Valley brown coal by reaction with 
steam was investigated in a continuous indirectly heated shaft activa- 
tor. The variables studied were the degree of coal gasification 
achieved, the ratio of steam feed rate to coal feed rate and tempera- 
ture of activation. The most important of these variables is the 
degree of gasification of the coal. The ratio of steam feed rate to 
solids feed rate is unimportant when the value of this variable is 
greater than 0.036 g/g, and temperature is unimportant in the range 
720 to 930°C. Process limitations which can be caused by channel- 
ling of both gas and solids and by heat transfer limitations have been 
discussed briefly. 


22858 Investigation of production of highly refined benzene by 
two-stage hydrogenation. Titushkin, V.A.; Gavrilov, N.N. Coke 
Chem., USSR (Engl. Transi.); No. 8, 32-34(1976). 

Translated from Koks Khim.; No. 8, 23-25(1976). 

One of the greatest problems in making highly refined grades 
of benzene from coking-plant feedstocks is the removal of saturated 
hydrocarbon impurities. Hydrogenation is the most promising 
method, since in addition to removing a high proportion of S and 
unsaturated compounds it also removes most of the saturated impuri- 
ties. The known procedures include single-stage hydrogenation at 
high temperatures (approximately 600°C) and two-stage treatment; 
in stage I, the crude feedstock is subjected to low-tem ture 
hydrogenation, while in stage II the saturated impurities left in the 
stage I hydrogenate are thoroughly removed by hydrogenation 
either at 600°C or on an Al-Co-Mo catalyst at 560 to 580°C. A BTX 
fraction was hydrogenated in two stages, on a commercial Al-Mo 
catalyst for stage I and a promoted AlI-Pt catalyst for stage II. The 
fraction distributions of saturated impurities were determined, and it 
was shown that 99.97% pure benzene with only 0.005% n-heptane 
can be made at a yield of 87.2 to 89.6%. The hydro-cracking process 
is carried out at moderate temperatures (500 to 530°C) and pressures 
(10 atm), and produces a well-refined benzene in which the major 
impurity is 0.03 to 0.04% heptane. The latest benzene specifications 
call for still lower n-heptane contents. One possibility is the dehydro- 
aromatization of saturated impurities on Al-Pt catalysts, which are 
very active in relation to the dehydro-aromatization of 
hydrocarbons at low pressures and moderate temperatures (450 to 
550°C). The following data relate to the two-stage hydrogenation of 
the BTX fraction of crude benzole; stage I (Al-Mo catalyst, 10 atm 
pressure, volume rate 0.5 h~*) removed most of the S and unsaturat- 
ed hydrocarbon compounds and some of the saturated, while stage 
II removed the residue of the latter. The stage II catalysts investigat- 
ed were a commercial Al-Pt catalyst and two samples promoted 
with group IV elements. 


G. (Bergbau-Fors- 
1-7 of In Chemieroh- 
ermany, F.R.; Thieme 
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22859 HS removal from coke-oven gas. Brodovich, A.I.; Shtein- 
berg, E.A.; Dolzhanskaya, Yu.B.; Sekirina, V.T. Coke Chem., USSR 
(Engl. Transl.); No. 8, 44-51(1976). 

Translated from Koks Khim.; No. 8, 33-37(1976). 

The new and latest methods of desulfurizing coke-oven and 
some other industrial gases, widely used in other countries, are 
reviewed, with reference to their applications to the requirements in 
the Soviet coking industry. The need to protect the environment 
against industrial pollution has led to increased development effort 
on the removal of sulfur from technical gases. The primary objective 
now is to avoid polluting the atmosphere with H2S and other sulfur 
compounds formed during combustion. The following review covers 
the new and latest methods of removing H2S from coke-oven gas 
and other industrial gas cleaning techniques of interest to the coking 
industry. The most interesting of the above processes for H2S 
removal from coke-oven gas for Soviet plants, particularly those in 
the East, are the methods that use the ammonia available in the gas 
as the absorbent. They allow H2S removal at the initial stage of gas 
processing and they clean the gas without forming plant wastes. The 

rocess is noteworthy, for both the high degree of gas 
cleaning (99 to 100% removal) and the low capital and running 
costs. The Claus method is also interesting as a means of making 
high-grade molten sulfur from concentrated H2S gases in conjunc- 
tion with any suitable method of first recovering the H2S from the 
raw gas. 


PROPERTIES 
REFER ALSO TO CITATION(S) 22704, 22830, 22893, 22897, 23296 


22860 (CONF-7604140—, pp 137-142) Coal analysis: why, 
where, when, and how. Taylor, L.W. (Commercial Testing and Engi- 
neering Co., Denver). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

An explanation is given that the why, or need, for coal 
analyses is due mainly to the heterogeneity of the complex hydrocar- 
bon, coal. Also noted is how the geological formation occurred and 
affected the final product, coal. An explanation is given concerning 
the reason, need, and development of standardized tests that are used 
and accepted worldwide. Organizations that are continually working 
to develop new tests and update current ones are noted. Basic 
problems and acceptable approaches to sampling and preparing coal 
samples for laboratory analyses are reviewed. The parameters gov- 
erning the sampling of coals by hand or mechanical samplers from 
bulk storage piles, unit train loadouts, and coal-core drilling pro- 
grams, are given and explained. The basic theory of preparing the 
gross sample for the desired analyses is also covered. The most 
acceptable and most frequently used coal characterization tests nor- 
mally performed in the modern coal laboratory are outlined. How 
some of these tests are used in evaluating a given coal for a given use 
by the ultimate consumer is explained. 


22861 (CONF-7604140—, pp 143-164) Trace elements in Rocky 
ig coals, Hatch, J.R. (Geological Survey, Denver); Swanson, 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

Since 1971, the U.S. Geological Survey, in cooperation with 
other Federal and State agencies, educational institutions, and pri- 
vate companies, has collected and chemically analyzed more than 
3,100 channel samples of coal beds from 30 states. For each sample, 
the Survey's analytical laboratories have quantitatively determined 
the amounts of 24 major, minor, and trace elements (including As, 
Cd, Cu, F, Hg, Pb, Sb, Se, Th, U, and Zn), and have semiquantitati- 
vely determined the concentrations of between 15 and 20 additional 
trace elements (including B, Be, Cr, Ge, Mo, Ni, and V). In addition, 
the U.S. Bureau of Mines has performed proximate and ultimate 
analyses, and Btu and forms-of-sulfur determinations on most of the 
samples. These analytical data on coal are used for environmental 
evaluations; assessment of possible coal-mining, coal-preparation, 
and coal-use problems; estimating by-product recovery potential; 
and geological and geochemical interpretations. Rocky Mountain 
province and Northern Great Plains province coals, when compared 
with interior province coals, have appreciably lower concentrations 
of most elements of environmental concern. Distinct compositional 
differences also exist between adjacent coal regions or fields, as 
shown by data from the Fort Union and Powder River regions and 
by data from the San Juan River region and Black Mesa field. 


22862 (COO/4227—3) Coal anion structure and chemistry of 
coal alkylation. Third quarterly progress report, September 1, 1977— 
November 30, 1977. Stock, L.M. (Chicago Univ., Ill. (USA)). 1977. 
Contract EF-77-S-02-4227. 3p. Dep. NTIS, PC A02/MF AOI. 
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Work is complete concerning the proton and carbon nuclear 
magnetic resonance spectra of butylated coal samples obtained from 
Atlantic Richfield Oil Corporation Research Laboratory in Harvey, 
Illinois. The necessary analytical procedures were developed for the 
study of the reactions of tetralin and perdeuteriotetralin with Illinois 
6. Preliminary results are now available for the oil and asphaltene 
fractions. Work on the methods appropriate for the reductive alkyla- 
tion reaction of Illinois No. 6 coal samples continues. 


22863 (FE—2316-4) Study of the mineral matter distribution in 
pulverized fuel coals with respect to slag deposit formation in boiler 
furnaces: Phase 1. Interim report, January—March 1977. Austin, 
L.G.; Essenhigh, R.H.; Gootzait, E.; Strickler, D.; Ohmine, S.; 
Morris, B.; Moza, A.K. (Pennsylvania State Univ., University Park 
(USA)). Jun 1977. Contract EX-76-S-01-2316. 32p. Dep. NTIS, PC 
A03/MF AOl1. 

Ultimate, proximate, petrographic and mineralogical analysis 
of the Keystone coal supplied by the Pennsylvania Electric Compa- 
ny have been completed. The coal was found to have a relatively 
high ash (20 percent) and low sulphur (1.4 percent) composition. 
The petrographic analysis has shown the vitrinite and pseudovitrin- 
ite components are 73.2 percent and 12.4 percent respectively, with 
the mean vitrinite reflectance being 0.92 percent. Illite (plus other 
clays) at 40 percent and kaolinite at 28 percent were found to be 
dominant in the mineralogical analysis, while the amount of pyrite 
was 10 percent by weight. The use of a heavy element introduced 
into the epoxy matrix of a polished coal sample has been investigated 
as a means of increasing the contrast between the coal and the 
epoxy. Barium metha—acrylate was found to increase the electron 
backscatter signal to a level high enough for the coal particles to be 
distinguished from the epoxy, while not degrading the properties of 
the epoxy resin. The reconstruction of the plane flame furnace used 
in the slag deposition studies has been completed. Contact angle 
experiments have been performed for a variety of coals and sub- 
strates. Weight loss measurements have shown that the loss in 
weight of the ash droplets occurred in the earlier stages of the tests. 
In addition, the weight loss was found to be a linear function of the 
SOs content of the ash. 


22864 (LBL—6961) Developments in solid state NMR and po- 
tential applications to fuel research. Pines, A.; Wemmer, D.E. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1977. 
Contract W-7405-ENG-48. 7p. (CONF-780305—7). Dep. NTIS, PC 
A02/MF AO1. 

From Division of fuel chemistry meeting; Anaheim, CA, 
USA (12 Mar 1978). 

An abstract is given of a paper in which the development of 
solid state NMR of ‘°C is applied to the study of whole coals, coal 
processing, coal by-products, and other fuel related materials. Exam- 
ples will also be given of the application of solid state 7H NMR to 
the same materials. (JSR) 


22865 (ORNL/TM—5909) Effects of alternate fuels. Report No. 
1. Analysis of high-duty fireclay refractories exposed to coal combus- 
tion. Wei, G.C.; Tennery, V.J.; Harris, L.A. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 29p. 
Dep. NTIS, PC A03/MF A0O1. 

Analyses were performed on high-duty firebrick, fashioned 
from calcined fireclay and used for 15 years in the crown of a coal- 
fired periodic kiln that underwent a thermal cycle to 1260°C 
(2300°F) once a week. The refractory loss of these bricks was 
approximately 1 in., a rate of approximately 0.07 in./year. A slag 
formed over the service end or hot face of the brick. The portion of 
the brick that was not exposed to the slag contained a microstructure 
of large grog grains interspersed in a fine matrix material. The grog 
grains consisted of mullite crystallites bonded in a matrix consisting 
primarily of low cristobalite and glass. Quartz, hematite (Fe2Os3), and 
rutile (TiO2) were also present in the cold face region of the brick. 
The principal reactions between the coal slag and this type of high- 
duty refractory brick appear to be (1) original quartz grains in the 
brick slowly dissolving in the liquid slag formed from fusion of the 
constituents of the coal ash and (2) mullite crystals present in the 
brick reacting with the slag. This reaction leads to the formation of 
corundum crystals while the silica component of the mullite is 
dissolved in the slag. Increasing the silica content of such slags 
typically increases the viscosity at given temperature. High slag 
viscosity is conducive to the relatively low loss rate of the refractory 
on the hot face and is believed to provide a protective layer on the 
refractory. A major conclusion of this study is that high-duty 
fireclay refractories can perform satisfactorily in industrial furnaces 
fired with coal if the temperature is maintained low enough to 
maintain a highly viscous slag of the proper type on the hot face. In 
the case reported here, this condition was satisfied below tempera- 
tures of 1260°C (2300°F) for the particular coal used as a fuel. 


22866 (PB—270922) Trace elements in coal: occurrence and dis- 
tribution. Final report, June 1974—June 1976. Gluskoter, H.J.; Ruch, 
R.R.; Miller, W.G.; Cahill, R.A.; Dreher, G.B. (Illinois State Geo- 
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logical Survey, Urbana (USA)). Jun 1977. 165p. NTIS PC A08/MF 
AOl. 


The report gives results of chemical analyses of whole coal 
samples, bench samples (vertical), and washed coal samples. Most of 
the samples were from the Illinois Basin, but other U.S. coal produc- 
ing areas are also represented. In addition to the standard analyses of 
coal parameters, approximately 60 elements were also analyzed. 
Statistical analysis of the whole coal samples data indicates that 
elemental concentrations tend to decrease from the Eastern to West- 
ern coals: elements with the greatest variation are identified with the 
discrete mineral matter; those with the least, with the organic matter. 
The bench samples indicated wide variations in elemental concentra- 
tions within a single coal seam: the greatest differences were found 
in the top and bottom of the seam. The trace elements were classified 
into four organic affinity groups, based on the analytical data: 
organic, intermediate-organic, intermediate-inorganic, and inorganic. 


22867 Average analyses of product samples taken by the Fuel 
Research Institute in 1976. Savage, W’.H.D. Bull, Fuel Res. Inst. S. 
Afr.; No. 82, 1-6(1976). 

Average analytical data are given for 214 products from 68 
collieries and dumps. The general pattern of results is not very 
different from that shown in similar tables in Bulletin No. 81. The 
tendency for an overall increase in ash content of the two previous 
years is continued in 1976. 


22868 Ash analysis of South African coals. Savage, W.H.D.; 
Mueller, E.F.E.; Harris, J.F. (Fuel Research Inst., Pretoria). Coal, 
Gold Base Miner. South. Afr.; 25: No. 7, 113, 115, 119, 121, 123, 127, 
129(Jul 1977). 

Compilations of analyses of ashes of South African coals have 
been issued by the Fuel Research Institute in Pretoria in Bulletin No. 
57 (1960) and a large number of ash analyses have been published in 
various annual reports of the Institute since that date. This bulletin is 
a compilation of these latter analyses together with some analyses 
that were not published. In South Africa coal ash consists mainly of 
silica and alumina. These are combined in the clay minerals, with 
kaolinite predominant, and some of the silica is present as free 
quartz. A portion of these components may be introduced as partings 
in the seam, or as roof or floor contamination. Other major compo- 
nents are ferric oxide derived mainly from pyrites, and lime, which 
together with magnesia occurs as carbonate; these are secondary 
minerals and tend to be irregularly dispersed through the coal, often 
forming lenses or nodules, and also occurring as cleat filling. 


22869 Contribution to the study of the cokability of coals rich in 
inertinite. Holub, J.; Kosina, M.; Heppner, P. (Ustav Pro Vyzkum a 
Vyuziti Paliv, Praha-Bechovice, Czech.). Uhli; 25: No. 6, 239- 
242(Jun 1977). (In Czech). 

The article deals with the problem of particular properties of 
coals of the saddle layers in the Ostrava-Karvina basin. Above all 
this coal is characterized by the variability of its Inertinite content, 
which in some places exceeds 60%, which of course lowers the 
coking and caking properties. Since this coal will in the future form 
components of our coking charges, some literature references about 
similar coals from different basins in the world are given. From this 
information it follows that suitable preparation of coals rich in 
Inertinite enables the production of coke of appropriate mechanical 
properties. Differences in the behavior of coals rich in Inertinite 
during the cokeforming process, which may be explained either by 
the variability of the properties of the caking component, the Vitrin- 
ite, or by micropetrographical differences, become evident in a fine 
dispersion of inert components in the melting substance of coal, are 
discussed. 


22870 Rheological characteristics of coal tar and petroleum 
pitches with and without additives. Bhatia, G.; Aggarwal, R.K.; 
Chari, S.S.; Jain, G.C. (National Physical Lab., New Delhi). Carbon; 
15: No. 4, 219-223(1977). 

An extensive study of rheological characteristics of coal tar 
and petroleum pitches with and without additives, namely, petro- 
leum coke, natural graphite and carbon black has been made. It is 
found that all pitches, pure or mixed with a carbon additive are not 
Newtonian as reported in the literature, but behave rheologically as 
Bingham plastics with certain yield stress and plastic viscosity at all 
temperatures of measurement between 85 to 180°C. The yield stress 
and plastic viscosity both decrease with increase in temperature of 
the pitch. A pure petroleum pitch having the same softening point as 
that of a coal tar pitch is found to have a lower viscosity compared 
to that of the latter at all temperatures of measurement. This suggests 
that the criterion of softening point as a measure of suitability of a 
coal tar pitch binder in the manufacture of artificial carbon is not 
sufficient for petroleum pitches. Addition of ten parts of carbon 
black by weight of pitch results in a considerable decrease in 
viscosity change with temperature of the coal tar pitch compared to 
almost insignificant change in the case of the petroleum pitch of the 
same softening point. However, the addition of petroleum coke or 
natural graphite makes the pitch more viscous but does not change 
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the temperature dependence of viscosity of either of the two types of 
pitches. The implications are discussed. 


22871 Raman spectra, effective Debye parameter and magnetore- 
sistance of graphitized cokes. Nakamizo, M. (National Industrial 
Research Inst. of Kyushu, Tosu, Japan); Honda, H.; Inagaki, M.; 
Hishiyama, Y. Carbon; 15: 295-298(1977). 

The Raman intensity ratio R (Iiseo/lisso), the effective Debye 
parameter B/sub eff/ and the maximum transverse magnetoresis- 
tance (A rho/rho)/sub max/ at liquid nitrogen temperature and 10 
kG were measured on various cokes heat-treated at high tempera- 
tures. The observed values of R, B/sub eff/ and (Arho/rho)/sub 
max/ are closely related with each other and are discussed in 
relation to the lattice defects in the graphite layer planes. The plot of 
R against B/sub eff/ shows a linear relation, suggesting that both 
parameters are related to projections along a- and c-axes, respective- 
ly, of the same carbon atom displacement due to lattice defects. With 
decreasing B/sub eff/, (A rho/rho)/sub max/increases gradually but 
almost linearly with B/sub eff/ and then rapidly. This behavior has 
been interpreted by an analysis based on a simple two band model: 


22872 Influence of intercalation desorption on the mutual ar- 
rangement of the elementary sheets in a partially graphitized —- 
Crespin, M.; Tchoubar, D.; Gatineau, L.; Beguin, F.; Setton, R 
(CNRS, Orleans, France). Carbon; 15: 303- 306(1977). 

The regular +A —A discrete lateral translation of the ele- 
mentary carbon layers is characteristic of graphite or of well- 
graphitized carbons. Their absence constitutes stacking defects 
which can be eliminated by an adequate heat-treatment. On the other 
hand, in intercalation compounds such as KCg, the elementary layers 
are no longer shifted laterally. In the present work, an attempt was 
made to follow the evolution of the faults in a coke (previously heat 
treated to 2,600°C) with 25 percent stacking defects subjected to 
intercalation-desorption cycles with potassium. The first cycle brings 
the level of faults down to 21 percent, this figure remaining un- 
changed by subsequent cycles. An explanation oF these facts is given 
in terms of two types of defects originally present in the coke. 


22873 From char to carbon: a study of the electron spin reso- 
nance. Mrozowski, S.; Gutsze, A. (State Univ. of New York, Buffa- 
lo). Carbon; 15: 335-342(1977). 

The ESR intensity and its temperature yo opr were 
investigated for sugar and polivinylidene chloride (PVDC) chars, as 
well as for Texas, Kendall and Resin C raw cokes for heat treat- 
ments up to 1000°C. No evidence of any deviations from the Curie 
law could be found in the temperature range from 78 to 290°K for 
heat treatments below 800°C. At higher heat treatments after elimi- 
nation of most organic components (except pe ge an ESR 
temperature independent part comes into being which seems to be 
due to conduction carriers. It is shown on the example of PVDC, 
that the primary polymerization-carbonization reactions occurring in 
the charred materials lead to a single maximum in ESR intensity 
(and corresponding single minimum in width) and that the secondary 
maximum observed in the past at higher heat treatments is caused by 
gases (evolved from the material or introduced from outside) react- 
ing with the material of the char and forming so called A-centers. 
Problems involved in the interaction of various types of localized 
spin centers with hopping and conduction type carriers are dis- 
cussed. 


22874 From char to carbon: a study of A-centers. Gutsze, A. 
(State Univ. of New York, Buffalo). Carbon; 15: 143-146(1977). 

In order to obtain more information about the interaction 
between localized and conduction carrier spin centers in chars and 
carbons, artificial spins centers (A-centers) were made on sugar and 
PVDC chars as well as on P-33 carbon black using the oxidation 
technique developed by Antonowicz. The temperature dependence 
of ESR has been studied for materials heat treated in the range 
700 to 1800°C. Whereas for heat treatments 700 to 900°C the 
formation of A-centers results in a more Curie-like temperature 
behavior, for heat treatments of 1100°C and above the behavior does 
not depend on the concentration of A-centers. An explanation of this 
surprising result is suggested. 


22875 Thermal breakdown of coke in the blast furnace. Filon- 
enko, Yu. Ya.; Sharipov, V.N.; Kurbatov, A.V. (Lipetsk Polytechnic 
Inst., USSR). Coke Chem., USSR (Engl. Transl.); No. 8, 27-29(1976). 

Translated from Koks Khim.; No. 8, 20-22(1976). 

The thermal stressing mechanism in coke during its use in the 
blast-furnace process is described, with reference to the temperature 
changes at the surface and center of coke lumps of various sizes as 
they travel down a 2000 m®* blast furnace, and the associated thermal 
breakdown conditions. An equation is derived for thermal stresses in 
reheated coke. 
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REFER ALSO TO CITAZiION’S) 22981, 23661, 23666 
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22876 (BNL—50706) Regenerative process for desulfurization of 
high temperature combustion and fuel gases. Quarterly progress report 
No. 5, April 1—June 30, 1977. Steinberg, M.; Yang, R.T. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 28p. Dep. NTIS, PC A03/MF AOl1. 

The sulfation rate of reagent-grade monocalcium silicate is of 
the same order of magnitude as that of limestone and higher than 
that of reagent-grade calcium oxide. It has been confirmed that the 
sulfated monocalcium silicate is more regenerable than the sulfated 
lime, i.e., the regeneration rate is higher with the silicate. X-ray 
diffraction and IR absorption results indicate that silica is chemically 
bonded to the calcium sulfate in the sulfated calcium silicate. Con- 
struction of a micro-pilot rotary kiln for regeneration of lime from 
the sulfated lime has been completed. The Brookhaven processes for 
regeneration using fly ash from FBC will be tested with this device. 
Design and construction of a micro-combustor which will be used to 
test the regenerated lime are underway. Studies on sulfation of lime 
continue. ium chloride, although catalyzing the sulfation rate, 
yields too much chloride in the gas phase (60 percent NaCl at 
900°C), which can chlorinate the metals and metal oxides in the 
combustor. The catalysis by FexO3 and/or coal ash has been estab- 
lished and its mechanisms have been studied. Effects of the calcina- 
tion conditions on sulfation are being studied. A process flow 
diagram for producing commercial strength sulfuric acid from re- 
generator off-gas has been prepared. The process would be used in 
conjunction with BNL’s process for regenerating CaO from CaSO, 
using carbon as a reductant. A preliminary comparison between a 
once through sorbent system and the combined regenerative/H2SO, 
system indicates that the net energy outputs (useful) of the two 
systems are approximately the same. The quantity of solid wastes 
generated by the once through system is about 2.5 times the quantity 
generated by the combined system. 


22877 (FE—2412-19) On-line particulate analysis on a fluidized- 
bed combustor. Quarterly report, June—August 1977. VanValken- 
burg, E.; Frock, H. (Leeds and Northrup Co., North Wales, Pa. 
(USA)). Oct 1977. Contract EX-76-C-01-2412. 25p. Dep. NTIS, PC 
A02/MF AO1. 

An on-line particulate analysis instrument has been developed 
by Leeds and Northrup Company under ERDA sponsorship for 
monitoring particle loadings in the gas cleanup stages of advanced 
combustion systems. This instrument utilizes low angle forward 
scattering of optically illuminated particles by across-the-duct mea- 
surements to determine their size and concentration. A prototype 
instrument has been designed and constructed to evaluate this means 
of measuring particles on fluidized bed combustion systems and field 
tests have been completed on this unit at the Argonne National 
Laboratory. This report presents a brief description of the instru- 
ment and discusses results obtained from the Argonne tests. 


22878 (FE—2608-6) Feasibility study of coal slag based glasses 
for hot gas clean-up. Sixth monthly progress report, 1 October 1977— 
31 October 1977. (General Electric Co., Philadelphia, Pa. (USA). 
Space Sciences Lab.). 15 Nov 1977. Contract EF-77-C-01-2608. 12p. 
Dep. NTIS, PC A02/MF AO1. 

Fly ash melt studies were essentially completed for at least 
the time being by using Illinois No. 6 fly ash--Dolomite in a 70:30 
mixture in amber own as kindly supplied by Exxon Research and 
Engineering Co. from their EPA Sponsored Miniplant Fluidized 
Bed Combustor. This material was mixed in various proportions 
with amber container glass for flow button tests at 1000°C and 
1100°C at times of 1, 3, and 15 hours. It appears that: the combina- 
tions flow very easily at these temperatures and at fly ash contents of 
10 to 15%; they remain sticky with an ability to catch particles up in 
the 50 to 75% fly ash range; and that even at 50 to 75% the amber 
glass continues to dissolve most of the fly ash. These items are, of 
course, both time and temperature dependent. It can be however 
safely inferred that the process is working very well and that it is 
primarily a matter of providing sufficient capacity, time, and tem- 
perature to accommodate the operating conditions. Potential car- 
ryover of the alkali vapor and solids is still a concern (for any coal 
combustion-gas turbine combination) and is being further assessed by 
use of a computer program based on JANAF thermochemical data. 
Preliminary conclusions indicate that the presence of the large 
quantities of amber glass does not add to the problem. 


22879 (FE—2608-7) Feasibility study of coal slag based glasses 
for hot gas clean-up. Seventh monthly progress report, 1 November 
1977—31 November 1977. (General Electric Co., Philadelphia, Pa. 
(USA). Space Sciences Lab.). 15 Dec 1977. Contract EF-77-C-01- 
2608. 19p. Dep. NTIS, PC A02/MF AO1. 

Efforts have been mainly related to the design and construc- 
tion of equipment to test the sticky wall theory of fly ash particle 
removal by adhesion to glass surfaces sticky at the temperatures 
involved and which may enable the collection of considerable 
amounts of material. Based on assumptions submitted last month, the 
equipment required would be too large and expensive, but it is 
believed that the assumptions were too conservative with respect to 
the amount of fly ash that would be absorbed by a given amount of 
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glass. Studies of alkali metal solids and vapor carry over at tempera- 
tures 900° to 1700°K were continued. Vapor carry over becomes 
significant above about 1300° to 1400°K. (LTN) 


22880 (GFERC/IC—77/1, pp 74-81) Modification of ash behav- 
ior in lignite fired boilers. Baker, B.K.; Gardiner, W.H. (Saskatch- 
ewan Power Corp., Regina). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Experiences of the Saskatchewan Power Corporation in burn- 
ing lignite are reviewed. These are used as the basis for design of a 
new mine and powerplant in Estevan, Saskatchewan. Methods of 
minimizing slagging and fouling conditions in pulverized-lignite-fired 
boilers and the beneficial effects of calcium additives on ash fusion 
temperature are discussed. 


22881 (GFERC/IC—77/1, pp 100-122) Pilot plant scrubbing of 
SO, with fly ash alkali from North Dakota lignite. Ness, H.M.; 
Honea, F.I.; Sondreal, E.A.; Richmon, P. 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Results are presented from tests on a 5000-acfm pilot scrubber 
using cyclone-fired lignite fly ash for scrubbing SO2 from a slip 
stream of flue gas at the Milton R. Young Generating Station at 
Center, N. Dak. Fly ash was collected by electrostatic precipitation 
and fed to the scrubber at a controlled rate. Variables investigated 
included CaO/SOz stoichiometric ratio at levels of 0.6, 1.2, and 2.0; 
liquid-to-gas ratios (L/G) at 40, 60, and 80 gals/1000 scf; suspended 
solids at 2.5, 6, and 12 pct; and inlet SO2 levels at 1000 and 1800 
ppM. Removal efficiencies ranged from 60 to 86 pct operating on fly 
ash only at an inlet SO2 concentration of 1000 ppM. At an inlet SO. 
concentration of 1800 ppM, removal efficiencies ranged from 43.6 to 
78 pct using fly ash with supplemental lime. Utilization of fly ash 
alkali based on CaO content varied from 41.7 to 130 pct, indicating 
that oxides besides CaO were utilized. Experiments were conducted 
to increase the utilization of the alkali in the fly ash by scrubbing 
under more acidic conditions or by adding sodium or magnesium to 
the scrubber solution. Under acid conditions at a pH between 2.2 and 
3.3, the alkali utilization based on CaO content varied from 94.2 to 
215 pet and SO removal efficiencies ranged from 55 to 85.1 pct. 


22882 (PB—270295) Flue gas desulfurization in power plants: 
status report. Herlihy, J. (Environmental Protection Agency, Wash- 
ington, D.C. (USA). Div. of Stationary Source Enforcement). Apr 
1977. 109p. NTIS PC A06/MF AO1. 

This report summarizes the current state of the art of major 
SO2 scrubbers for power plants. Technological problems and solu- 
tions are described. Available installation and operating costs are 
summarized. Histories of operational systems are presented. 


22883 (PB—271361) Status of flue gas desulfurization applica- 
tions in the United States: a technological assessment. highlights. 
(Federal Power Commission, Washington, D.C. (USA). Bureau of 
Power). Jul 1977. 83p. NTIS PC A05/MF AOl1. 

The report presents a historical survey of the research, devel- 
opment and demonstration of Flue Gas Desulfurization. It examines 
the costs of installing, operating, and maintaining FGD systems. The 
report discusses alternative technologies for meeting air pollution 
control regulations, including the use of low-sulfur coal, which is the 
most widely used alternative, and also coal-washing supplementary 
control systems and tall stacks, solvent refined coal, coal gasification, 
and fluidized-bed combustion. The report compares the cost of FGD 
with present and future alternatives. It analyzes the chemistry and 
equipment used in FGD systems currently in full-scale commercial 
application. Report presents the results of FGD systems in planning 
stages, under construction, and operating, and discusses eight discon- 
tinued, full scale scrubber applications in detail. 


22884 (PB—271362) Status of flue gas desulfurization applica- 
tions in the United States: a technological assessment. Report in full. 
(Federal Power Commission, Washington, D.C. (USA). Bureau of 
Power). Jul 1977. 5449p. NTIS PC A23/MF AOI. 

The report presents a historical survey of the research, devel- 
opment, and demonstration of flue gas desulfurization (FGD). The 
costs of installing, operating, and maintaining FGD systems are 
examined. Report discusses alternative technologies for meeting air 
pollution control regulation, including the use of the low sulfur coal 
and coal-washing, supplementary control systems and tall stacks, 
solvent refined coal, coal gasification, and fluidized-bed combustion. 
Report compares the cost of FGD with present and future alterna- 
tives. It analyzes the chemistry and equipment used in FGD systems 
currently in full scale commercial application. The report presents 
the results of a survey of FGD systems in planning stages, under 
construction, and operating, and discusses eight discontinued, full 
scale scrubber applications in detail. 
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22885 Unique automatic water treatment plant at Silverdale Col- 
liery. Whitworth, K. World Coal; 4: No. 1, 20-22(Jan 1978). 

A continuously operating semi-automatic water treatment 
plant for treating 400 gallons per minute of acid mine drainage is 
described. The plant produces a clear water effluent which complies 
with the standards for disposal to the river system; some of the 
cleaned water is used by the colliery. Most of the plant is automati- 
cally controlled, but filtration is done only on the day shift by the 
one attendant, with the sludge accumulating in a large sludge tank at 
other times. (LTN) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 22717, 22718, 22773, 22913, 
24149, 25025, 25134, 25135, 25140 


22886 (CONF-7604140—, pp 169-172) Geologic aspects of envi- 
ronmental planning and reclamation. Thurman, A.G. (D'Appolonia 
Consulting Engineers, Inc., Denver). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

This paper discusses a conflict—the fact that many environ- 
mental issues and problems of mining are influenced by geology but 
that the evaluations and solutions being put forward are seldom 
obtained from the geologist. An appeal is made to the geologist to 
play a more active role in questions of environmental planning and 
reclamation—that the geologist not allow others to usurp this role 
by his default caused by lack of interest. Mineral exploration has 
long been recognized as a geologist’s role. Along with a particular 
category of engineers, the geologist has also been fundamental to the 
roles of site investigation, mine planning and design, and the extrac- 
tion of the mineral. Today's society says that these activities must 
now be done in an “environmentally acceptable’’ manner. Most 
geologists accept this. However, the geologist seldom plays a lead 
role in satisfying this new requirement. Although he is a principal 
professional during exploration and much of mining, he has general- 
ly let others define the scope, plan and implement the steps, and 
complete the environmental aspects of mining despite the fact that to 
a very great extent the actual problems and meaningful solutions 
remain geologic in nature. Specific recommendations are made to 
reverse this “give away” trend so that the geologist’s contributions 
to environmental planning and reclamation can rank in similar 
importance to his contributions to other aspects of mining. 


22887 (ERDA—1547(Vol.1)) Alternative fuels demonstration 
program. Volume I of II. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). Sep 1977. 780p. Dep. NTIS. 
While processes for converting coal, oil shale and other 
domestic resources into synthetic fuels have been known for many 
years, they have not been applied on a commercial scale in the U.S. 
because, in the past, the synthetic products were not competitive in 
cost with petroleum and natural gas. In order to remedy this 
situation, a program to accelerate alternative fuels production has 
been proposed. The three major objectives of this program are: To 
ensure early development of the technical, environmental and eco- 
nomic information and the industry infrastructure needed prior to 
any possible major expansion of synthetic fuels production capacity; 
to improve the nation’s international position in energy matters; and 
te increase domestic energy production in the mid-term by supple- 
menting existing and planned domestic energy production. This 
Environmental Statement examines impacts of the program on a 
lant-by-plant basis and in the aggregate. To examine aggregate 
impacts, four options for total program implementation have been 
analyzed. This Environmental Statement deals with the potential 
environmental impacts that could occur as the result of implement- 
ing the Alternative Fuels Demonstration Program under each of 
these strategies. This Environmental Statement uses a “building 
block” approach to assess the potential environmental impacts of a 
synthetic fuels industry. This approach allows for assessing the 
impacts related to any combination of production levels, technologi- 
cal mixes and buildup rates. 


22888 (FE—1795-3(Pt.1)) Assessment, selection and development 
of procedures for determining the environmental acceptability of syn- 
thetic fuel plants based on coal. Basic report and Appendix 1. Oldham, 
R.G.; Wetherold, R.G. (Radian Corp., Austin, Tex. (USA)). May 
1977. Contract EX-76-C-01-1795. 650p. Dep. NTIS, PC A99/MF 
AOl. 


This document summarizes results of an investigation de- 
signed to develop approaches for determining the environmental 
acceptability of synthetic fuel plants based on coal. Process engineer- 
ing analyses were conducted on five processes considered represent- 
ative of the emerging technologies: Koppers-Totzek, Lurgi, Solvent 
Refined Coal, Synthane, and Synthoil. A detailed analysis was 
performed on a generalized coal handling facility which is common 
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to all of the above processes. The process engineering analyses were 
conducted from a mass and energy balance orientation. All process 
streams, including effluent streams, were fully characterized as to 
temperature, pressure, phase, bulk composition and flow rate. Pollut- 
ants were followed through the selected processes. All gaseous, 
liquid and solid effluents were identified, with special emphasis being 
placed on the EPA criteria pollutants and trace organics and inor- 
ganics contained in these streams. A sampling approach generally 
applicable to all coal conversion processes was developed. Concur- 
rent with the development of the sampling methodology, compre- 
hensive techniques for the isolation, concentration, identification and 
quantification of trace inorganic and organic species were investigat- 
ed. Inorganic and organic species were selected for analytical study 
based on their toxic properties. Tentative analytical techniques were 
selected from the literature for each selected species and subjected to 
laboratory validation. Each selected or developed approach was 
studied for sensitivity, accuracy and recovery utilizing standard 
reference material when available. 


22889 (FE—1795-3(Pt.2)) Assessment, selection, and develop- 
ment of procedures for determining the environmental acceptability of 
synthetic fuel plants based on coal. Appendix 2. Oldham, R.G-.; 
Wetherold, R.G. (Radian Corp., Austin, Tex. (USA)). May 1977. 
Contract EX-76-C-01-1795. 495p. Dep. NTIS, PC A21/MF AOl1. 

This document summarizes analytical investigations related to 
approaches for determining the environmental acceptability of syn- 
thetic fuel plants based on coal. Process engineering analyses were 
conducted on five processes considered representative of the emerg- 
ing technologies: Koppers-Totzek, Lurgi, Solvent Refined Coal, 
Synthane, and Synthoil. A detailed analysis was performed on a 
generalized coal handling facility which is common to all of the 
above processes. The process engineering analyses were conducted 
from a mass and energy balance orientation. All process streams, 
including effluent streams, were fully characterized as to tempera- 
ture, pressure, phase, bulk composition and flow rate. Possible paths 
of pollutants were followed through the selected processes. All 
gaseous, liquid and solid effluents were identified, with special 
emphasis being placed on the EPA criteria pollutants and trace 
organics and inorganics contained in these streams. A sampling 
approach generally applicable to all coal conversion processes was 
developed. Concurrent with the development of the sampling meth- 
odology, comprehensive techniques for the isolation, concentration, 
identification and quantification of trace inorganic and organic spe- 
cies were investigated. Inorganic and organic species were selected 
for analytical study based on their toxic properties. Tentative analyt- 
ical techniques were selected from the literature for each selected 
species and subjected to laboratory validation. Each selected or 
developed approach was studied for sensitivity, accuracy and recov- 
ery utilizing standard reference material when available. 


22890 (GFERC/IC—77/1, pp 274-284) NO/sub x/ standards of 
performance for new lignite-fired steam generators. Christiano, J.P.; 
Crume, R.V. (Environmental Protection Agency, Research Triangle 
Park, NC). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

A standard of performance limiting NO/sub x/ emissions 
from large lignite-fired steam generating units was proposed for 
public comment by the Environmental Protection Agency in De- 
cember 1976. The supporting information and rationale for the 
standard are discussed. The standard of 260 nanograms of NO/sub 
x/ per joule (ng/J) heat input (0.6 Ib/10® Btu) would, in effect, ban 
the use of cyclone-fired boilers. Since some of the utilities firing 
lignite have claimed that cyclone-fired units can burn lignite more 
reliably than pulverized-fired units, EPA solicited comments and 
factual information to assess the relative costs and reliability of 
cyclone- and pulverized fuel-fired steam generators. Information 
submitted in response to EPA's request is presented. EPA also 
requested comments on the effects of a lower standard on the boiler 
manufacturing industry and on the electric utility industry. One 
boiler manufacturer can likely meet a standard of 220 nanograms per 
joule (0.5 Ib/10® Btu), while the other manufacturers may have 
difficulty meeting the proposed standard of 260 ng/J. Comments 
received on the effect of removing the competitive balance among 
boiler manufacturers and removing the option of the utilities to 
obtain a competitive bid are also discussed. 


22891 (GFERC/IC—77/1, pp 285-308) Trace elements: analysis 
of their potential impact from a coal gasification facility. Somerville, 
M.S.; Elder, J.L.; Todd, R.G. (Univ. of North Dakota, Grand 
Forks). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

An analysis of the potential impact of trace elements emitted 
from a proposed 250 MMSCFD dry-ash Lurgi coal-gasification 
facility is reported. Baseline data of the trace elements in the 
overburden from the proposed mine area, overburden leachate data, 
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coal, oil, tar, and ash and its leachate data are included and dis- 
cussed. A prediction of the effluent quantity and the distribution 
around the proposed facility for 73 elements is presented. Four of 
the 73 elements considered (sodium, molybdenum, boron, and ar- 
senic) were chosen for wheat plant toxicity tests. Results of the 
study indicate that the leaching of trace elements from the returned 
overburden and disposed ash buried in the mine area will not pose a 
significant environmental problem. Tests indicate that wheat plant 
toxic levels will not be reached even if leaching of the overburden 
and disposed ash occurs. A recommendation is made and justifica- 
tion presented for not regulating trace element emissions at this time. 


22892 (GFERC/IC—77/1, pp 309-327) Reclamation of dis- 
turbed lands in the lignite area of the Northern Plains. Ries, R.E.; 
con J.F. (Northern Great Plains Research Center, Mandan, ND). 
1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Recommended procedures include premining soil and over- 
burden laboratory analysis, removing and stockpiling suitable soil 
materials (up to 5 feet if available), removing overburden, extracting 
coal, reshaping spoil, replacing stockpiled soil material, fertilizing 
and seeding to either cropland or rangeland mixture of plant species. 
If the recommended procedures are followed, the probability for 
high level reclamation is promising. Some problems still exist for 
which there is less knowledge--they include piping erosion, subsi- 
dence, need for more reliable vegetation establishment practices, and 
the assurance of sustained productivity under various land uses. 
Current research is directed towards determining soil thickness 
requirements needed over undesirable mine spoil for permanent 
reclamation. The use of chemical amendments is also being studied 
and may have a role, especially where suitable soil is not available in 
sufficient quantities to cover sodic spoils. Numerous plant species are 
being evaluated. Irrigation to supplement natural precipitation 
during the period of establishment is also being studied. Because 

ing livestock will be one of the primary uses of reclaimed mined 
oy study to evaluate both vegetational and soil response to this 
land use has been initiated. Sustained production of annual crops and 
especially of perennial plant communities will need monitoring over 
several years under different weather patterns to completely evalu- 
ate reclamation. 


22893 (PB—270080) Palecenvironment of coal and its relation to 
drainage quality. Final report, 1 August 1973—31 July 1975. Caruc- 
cio, F.T.; Ferm, J.C.; Horne, J.; Geidel, G.; Baganz, B. (South 
Carolina Univ., Columbia (USA). Dept. of Geology). Jun 1977. 
121p. NTIS PC A06/MF AO1. 

The acid production potential of a coal was related to its 
paleoenvironment (environment of deposition) as interpreted from 
the overlying strata. Within the Appalachian coal field of eastern 
Kentucky, coals and associated strata were characterized as either 
back-barrier, lower delta plain or upper delta plain. Samples from 
various paleoenvironments were analyzed for sulfur content and 
ee types (reactive versus stable). Samples from the back-barrier, 
ower delta plain sequence had a relatively higher percentage of 
reactive pyrite than the seams within strata of upper delta plain. 

th environments produced coals of similar total sulfur contents 
and both contained varying percentages of framboidal pyrite. Al- 
though reactive pyrite was present in seams of both paleoenviron- 
ments, a differing natural water chemistry caused acid mine drainage 
to be associated with the back-barrier, lower delta plain strata and 
never with the upper delta plain strata. This study showed that the 
pyrite distribution and, more importantly, the water chemistry pro- 
ducing acidic or neutral drainages, were correlative with the pa- 
leoenvironment of the coals and associated strata. 


22894 (PB—270911) Limestone and lime neutralization of fer- 
rous iron acid mine drainage. Final report, January 1974—January 
1976. Wilmoth, R.C. (Environmental Protection Agency, Rivesville, 
W.Va. (USA). Resource Extraction and Handling Div.). May 1977. 
108p. NTIS PC A06/MF AO1. 

The U.S. Environmental Protection Agency conducted a 2-yr 
study on hydrated lime and rock-dust limestone neutralization of 
acid mine drainage containing ferrous iron at the EPA Crown Mine 
Drainage Control Field Site near Rivesville, West Virginia. The 
study investigated optimization of the limestone process and its 
feasibility in comparison with hydrated lime treatment. Operating 
parameters, design factors, and reagent costs for both processes were 
determined. Effluent quality was considered of prime importance in 
these investigations. Coagulants were considered essential to success- 
ful thickener operation for both lime and limestone treatment. Efflu- 
ent iron, suspended solids, and turbidity values could be maintained 
below 3 mg/l, 10 mg/l, and 10 JTU, respectively, using coagulant 
addition. Although the limestone process was demonstrated to be 
technically effective in ferrous iron treatment situations, the process 
was judged to be less efficient overall in comparison with lime 
neutralization. 
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22895 From reclamation to renaturalization in the region of the 
North Bohemian brown coal basin. Stys, S. (Generalni Reditelstvi 
Koncernu SHD, Most, Czech.). Uhli; 25: No. 6, 243-249(Jun 1977). 
(In Czech). 

The mining, industrialization and urbanization in industrial 
agglomerations became evident in a deterioration of all parts of the 
country: the lithosphere, the relief, the hydrosphere, the pedosphere 
and the biosphere. This took place also in the North Bohemian 
brown coal basin. Already 20 years ago the realization of a number 
of technical and reclamation precautions were planned, the sense of 
which was the renovation of a socially effective creation of new 
agricultural and woody plots of land and cultures, water areas and of 
recreation territories with parks and forest-parks. Up to the year 
1975 the reclamation of 2447 ha was completed in the North 
Bohemian brown coal region. The content of the reclamation devel- 
oped into a complex of arrangements for which the term reclamation 
is too narrow and does not comprise the whole range or the volume 
of this country-forming activity, which means most likely renaturali- 
zation. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 22861 


22896 (CONF-7604140—) Geology of Rocky Mountain coal. 
Murray, D.K. (ed.). (Colorado Geological Survey, Denver (USA)). 
1977. 184p. Geological Survey, Denver $4.00. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

Papers and abstracts of papers are presented concerning coal 
petrology, coal stratigraphy, Wyoming coal deposits, Montana coal 
deposits, logging, degasification of coal deposits and coal composi- 
tion. Fourteen of the papers were processed individually. (JRD) 


22897 (CONF-7604140—, pp 1-8) Coal palynology and petrol- 
ogy. Kosanke, R.M. (Geological Survey, Denver). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

Palynological and petrological studies of coal have been 
closely related aspects of coal geological investigations for many 
years. The use of palynology to help resolve Paleozoic coal correla- 
tion problems in United States, and Europe is well known. 
The use of petrology to evaluate blends of coal to produce metallur- 
gical coke of optimum quality is likewise well known. More recent- 
ly, both palynology and petrology have been used to evaluate oil 
and gas potential. Color change in spores and pollen grains, extract- 
ed by the maceration process, has been related to depth of burial or 
thermal alteration. Similarly, reflectance of organic matter can be 
measured and related to thermal alteration. In response to increasing 
demands for low-sulfur coal, emphasis has shifted from Paleozoic 
coal deposits of eastern United States to the vast Mesozoic and 
Cenozoic coal resources of western United States. Palynology un- 
doubtedly will play a major role in solving geological problems 
encountered in these deposits. 


22898 (CONF-7604140—, pp 8-28) Stratigraphy and tectonics of 
western coals. Weimer, R.J. (Colorado School of Mines, Golden). 
1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

The Cretaceous and Tertiary strata of the Rocky Mountain 
region contain extensive coal deposits that accumulated in coastal 
plain and alluvial environments. The common swamp and marsh 
environments of in situ coal are channel margin swamps, coastal 
marshes, and channel-fill swamps. Channel margin coal environ- 
ments are of two general types: (1) areally restricted back-levee 
swamps that parallel channels and also are the site deposition of 
light-colored leached kaolinitic claystone; and (2) more extensive 
flood basin swamps which are commonly associated with lacustrine 
deposits. Thin lenticular coals, derived from the accumulation of 
transported organic material, can be found in both nonmarine and 
shallow marine environments. The critical factors necessary for the 
formation of commercial thicknesses of coal are: (1) fresh, clear 
water; (2) accumulation of land-derived organics only, (3) balance 
between ground water table and depositional interface; (4) favorable 
climate; and (5) persistence of conditions in time and space, and a 
favorable basin-wide and/or local tectonic influence on sedimenta- 
tion. These conditions are most commonly found in alluvial and 
delta plain depositional environments. The occurrence of penecon- 
temporaneous (growth) faults may influence swamp environments 
and control the thickness of peat accumulation. Detailed geological 
and geophysical investigations along the west margin of the Denver 
basin indicate two types of growth faults are present in an Upper 
Cretaceous deltaic sequence: (1) deep-seated basement faults, and (2) 
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shallow-listric normal faults. The latter type was a primary control 
on sedimentation in the coal-bearing Laramie Formation and deter- 
mined whether or not the coal beds are of commercial thickness. 
The lateral continuity of coal in the Laramie is interrupted by 
growth faults, with most of the minable thicknesses of coal occurring 
only in graben structures. 


22899 (CONF-7604140—, pp 29-44) Coal deposits of the eastern 
Piceance Basin. Collins, B.A. (Mid-Continent Coal and Coke Co., 
Carbondale, CO). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In po of Rocky Mountain coal. 

The coalfields of the eastern Piceance Creek basin contain a 
conservatively estimated 3,129 million tons of bituminous coal and 
anthracite. At least 800 million tons are of metallurgical quality. 
These coals occur in the Iles and Williams Fork Formations, which 
together make up the Mesaverde Group. The Mesaverde sediments 
were deposited by a southeastward-prograding delta-deltaic plain 
complex. Intertonguing of marine and nonmarine deposits were 
caused primarily by compaction, shifting depocenters, and varying 
sediment supply. The coals are mostly of freshwater origin, and were 
formed in subtropical to warm-temperate forest swamps. Rank varies 
from high-volatile C bituminous to anthracite and locally graphite. 
While those coals occurring north of Four Mile Creek owe their 
rank entirely to depth of burial, the higher-rank coals south of Four 
Mile have been subjected to abnormally high geothermal gradients, 
the result of heat from the intrusions of the Elk and West Elk 
Mountains. The coking quality of the coals, while secondarily de- 
pendent on peat type and swamp conditions, is primarily a function 
of rank. Large-scale mining is presently limited to the coking coals in 
the southern part of the area. Modern mining in much of the rest of 
the region awaits the development of economic methods to cope 
with steep formation dips and other geologic problems. 


22900 (CONF-7604140—, pp 45-60) Trinidad-Raton basins: a 
model coal resource evaluation program. Amuedo, C.L. (Amuedo and 
Ivey, Consultants, Denver); Bryson, R.S. 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

A model coal resources evaluation of a complete basin is 
presented, using the Trinidad-Raton basin as an example. This ap- 
proach is recommended to avoid excessive exploration drilling costs, 
and to minimize follow-up costs of property acquisition and mine 
development. The objective of the total basin evaluation concept is 
not only to establish a comprehensive baseline analysis of the coal 
resources, but also an analysis of the economic factors involved if 
development of the resource is to be undertaken. The basic data for 
an assessment of this type must be sufficient to answer many diverse 
questions. Some of these questions are: (1) which areas have the 
highest reserve potentials and can justify exploration expenses; (2) 
what is the mineral ownership picture; (3) where are the markets for 
this coal and what is the best way to transport the coal; (4) how 
much would it cost to develop a mine in the area; (5) is an on-site 
electric generating plant feasible; (6) what about an on-site gasifica- 
tion plant; (7) what are the competing energy minerals in the area; 
(8) what is the present land-use status; (9) what are the environmen- 
tal-ecoiogical considerations; and (10) is sufficient water available. 


22901 (CONF-7604140—, pp 61-72) Stratigraphy of the coals of 
the San Juan basin. Fassett, J.E. (Geological Survey, Farmington, 
NM). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal . 

The coal beds of the San Juan basin of New Mexico and 
Colorado were deposited in the SCI-SWO (sea came in—sea went 
out zones; Fassett, 1974) at the west margin of the epicontinental 
seaway that bisected North America during Late Cretaceous time. 
Coal deposition was closely related to regressions and transgressions 
of the shoreline; thus, coal beds occur close to littoral sandstone beds 
laid down near the margin of the Cretaceous sea. The thickness and 
lateral continuity of these coal beds apparently are a function of a 
combination of events occurring not only at the site of coal deposi- 
tion, but also, in some instances, half-a-world away. If some of these 
events can be isolated and studied, then perhaps the origin of thick 
or widespread coal beds can be more easily understood. The coal- 
bearing rocks of the Fruitland Formation are used as a model for 
examination of some of the facets of coal formation. 


22902 (CONF-7604140—, pp 73-84) Wyoming coal deposits. 
Glass, G.B. (Geological Survey, Laramie, WY). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

Wyoming has nearly a trillion tons of coal underlying about 
41% of its land area. This coal occurs in Cretaceous and Tertiary 
coal-bearing rocks which crop out in 10 major basins, regions, or 
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fields scattered across the State. While mountain building, folding, 
and subsequent erosion has restricted many Cretaceous outcrops to 
narrow bands around the margins of the coal-bearing areas, younger 
Tertiary rocks unconformably overlie them in the more central 
portions of the basins. Tertiary rocks are often nearly flat-lying, 
while Cretaceous rocks exhibit steeper dips and more complex 
folding. Coals within these rocks range from less than 1 ft thick to 
over 200 ft in thickness, and occur at both shallow and great depths. 
Cretaceous coals, which seldom exceed 10 ft in thickness, range up 
to 110 ft thick in western Wyoming. The majority of the Cretaceous 
coals, especially the thinner ones, probably formed in various near- 
shore environments (paralic) associated with a widespread Creta- 
ceous seaway. Tertiary coals were developed in intermontane basins 
and are probably limnic in origin. Tertiary coals often exceed 10 ft in 
thickness and 70 to 100 ft thicknesses are common, especially in 
northeastern Wyoming. While Cretaceous coals are bituminous to 
subbituminous in rank, Tertiary coals are either subbituminous or 
lignitic. These differences in rank alone account for a significant 
geographic variation in the quality of coals across the State. 


22903 (CONF-7604140—, pp 85-90) Lagoonal origin of coals in 
the Almond Formation in the Rock Springs uplift, Wyoming. Roehler, 
H.W. (Geological Survey, Denver). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

The Rock Springs uplift in southwest Wyoming is a doubly- 
plunging asymmetric anticline of Laramide age. The Almond For- 
mation and other coal-bearing formations of Late Cretaceous age are 
exposed on the flanks of the uplift. The Almond Formation is mostly 
gray sandstone, gray shale, gray and brown carbonaceous shale, thin 
beds of coal, and minor thin beds of gray siltstone and dolomite. It is 
850 ft thick on the east flank, but thins and is missing in places on the 
west flank because of Late Cretaceous erosion. Dinosaur, crocodile, 
turtle, and fish fossils collected from the lower 200 ft of the forma- 
tion indicate deposition in freshwater; oysters and other mollusk 
fossils collected from the middle 350 ft of the formation indicate 
deposition in brackish water; and shark teeth and cephalopod fossils 
collected from the upper 300 ft of the formation indicate deposition 
in saltwater. The environments of deposition for these fossil intervals 
are interpreted as coastal swamp, lagoon, and mixed barrier bar, 
lagoon, and marine, respectively. Sedimentary structures permit 
further subdivision of the barrier bars into lower shoreface, middle 
shoreface, upper shoreface, sand dune, washover, and flood delta 
deposits. Eighteen beds of coal, ranging in thickness from 2.5 to 16 
ft, have been mapped in the Almond Formation. Few of these can be 
correlated extensively as they characteristically split or wedgeout 
along outcrops. Almond coals have less than 1% sulfur, heating 
values from 8,800 to 10,850 Btu/lb, and are ranked as subbituminous 
C to subbituminous A. The estimated mineable coal resources are 
nearly 6 billion short tons. Between 5 and 10% of the coal is 
believed recoverable by strip-mining. Largely ignored in the past, 
coals of lagoonal origin in the Almond Formation are a vast, 
undeveloped energy resource. 


22904 (CONF-7604140—, pp 91-114) Geology of the Tongue 
River Member, Fort Union Formation of eastern Montana. Matson, 
R.E. (Montana Bureau of Mines and Geology, Butte); Pinchock, 
J.M. 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

The Tongue River Member of the Fort Union Formation 
contains the largest part of the Nation’s low-sulfur coal resources. 
The Fort Union is Paleocene in age. In Montana, it has been divided 
into three members: the Tullock (lowest), the Lebo (middle), and the 
Tongue River (upper). The stratigraphic relations of the members 
are discussed and compared to similar sections in North Dakota. The 
major coal beds of current economic interest in the Tongue River 
Member are described, correlated, and characterized. These include 
the Anderson, Dietz, Canyon, Wall, Knobloch and Rosebud coal 
beds in southeastern Montana, and the Pust coal bed in eastern 
Montana. 


22905 (CONF-7604140—, pp 115-120) Geophysical logging of 
coal. Davis, D.G. (Scientific Software Corp., Denver). 1977. 

From Geology of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 

In Geology of Rocky Mountain coal. 

Although computational procedures are available today for 
the in-situ evaluation of coal, including Btu and ash content, the 
borehole logs required are not often available in the calibrated form 
or suites required. The exploration for coal can be enhanced consid- 
erably by using the logs available in the well-log libraries if certain 
fundamental geophysical parameters are considered and the effects 
of coal compared to other rocks or minerals as seen by the logging 
tools are understood. This discussion deals primarily with the latter 
aspect of geophysical (borehole) measurements. 
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22906 (CONF-7604140—, pp 165-168) Geologist's > in coal 
mining. Defilippo, F. (Gates Engineering Co., Denver). 1977. 

From Sucheny of Rocky Mountain coal; Golden, CO, USA 
(26 Apr 1976). 


In Geology of Rocky Mountain coal. 

The geologist is usually the first technical person to inspect a 
coal property for management; therefore, the geologist’s role in this 
initial stage of mining cannot be overemphasized. The geologist must 
be prepared to plan and execute a drilling, sampling, and mapping 
program, and to determine reserves and conditions that affect the 
viability of a mining project. In the construction and operational 
phase, the geologist will be responsible for monitoring previous 
conclusions and making changes to the benefit of the operation. The 
geologist must lend himself to providing expertise in mine planning, 
development, additional acquisitions, and other stages of operations 
that are necessary to a project. 


22907 (GFERC/IC—77/1, pp 13-42) Western coal deposits per- 
tinent qualitative evaluations prior to mining and utilization. Duzy, 
A.F.; Corriveau, M.P.; Byrom, R.; Zimmerman, R.E. (Paul Weir 
Co., Chicago). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Coal exploration programs for evaluation of Western U.S. 
coal deposits are discussed. Included in the programs are drilling 
density, desirable analyses, testing of coals and impurities, potential 
coal beneficiation, and problems associated with evaluations for 
efficient utilization. 


22908 Greater Pittsburgh region thickness of rocks over the 
Upper coal. Craft, J.L.; Heyman, L.; Piotrowski, R.G. 
Pittsburgh; Pennsylvania Bureau of Topographic and Geologic 
Survey (1976). vp. . 


22909 Hat Creek coal utilization. Papic, M.M. (British Colum- 
bia Hydro and Power Authority, Vancouver); Warren, I.H.; Wood- 
ley, R.M. CIM Buil.; 70: No. 787, 99-105(Nov 1977). 

The location and extent of the Hat Creek coal deposits are 
outlined. The mineable amounts of coal are estimated and the 
potential economic significance of the deposits indicated. The prop- 
erties of the coal are described and its suitability for various alternate 
uses discussed. The possible use of the coal for direct combustion in 
electricity generation and in alternate uses such as gasification are 
reviewed. The economics and markets for the products of possible 
alternate-use processes which have been examined are outlined. 


22910 Sedimentation patterns: do they offer clues to coal quality. 
og G.G.; Das, H.P.; Ghose, S. World Coal; 3: No. 8, 10-13(Aug 
1 ; 

In both the Upper Freeport seam and Jharia Basin’s Seam 12, 
a close relationship was found between the washability number lines 
and optimum cleans ash lines. The pattern resulting from these 
studies shows that, in all probability, during the formation of the 
Upper Freeport seam, a slow, sluggish, current existed. The current 
came from a north-northeast direction, and fanned out slowly east 
and west. A similar study on Seam 12 shows that possibly two 
currents, one from the east and another from the west, met in a 
comparatively quieter zone. The sedimentation patterns implied in 
the coal basin by washability numbers should be examined and 
compared to knowledge of basin and current conditions obtained 
from other, independent, studies. Such comparisons on a few typical 
cases would give better insight into the sedimentological history of 
coal seams, and would help in the interpretation of the contours 
from the new parameters. However, studies based on washability 
numbers can be more reliable only when the samples for washability 
tests are drawn and processed under standard conditions, including 
size of crushing of the raw coal. Once these standardized conditions 
of sampling and testing are developed the results interpreted on the 
lines as outlined may reveal valuable information about sedimentolo- 
gical conditions. It is recommended that attempts be made for 
extending such studies to different coal basins of the world. 


22911 World coal, gas, and oil: where it is; who owns it; its future 
importance. Thompson, B.C. World Coal; 3: No. 8, 14-15(Aug 1977). 

This article compares estimated world reserves of oil, natural 
gas, and coal by major areas or countries. This analysis is based on 
known reserves of oil and gas in large fields. Total large field 
reserves are estimated to account for 80 percent of the reserves in all 
fields. For coal, the data represent economically recoverable re- 
serves. On a coal equivalent (CE) basis, estimated world-wide re- 
serves of oil in large fields are placed at 209,000,000,000 tons, which 
account for approximately 19 percent of the estimated total oil/gas/ 
coal reserves. The share of the United States is 16,200,000,000 tons 
CE, which is only 7.8 percent of total world oil reserves. By 
comparison, the figures for the Eastern Hemisphere are 
176,300,000,000 tons CE and 84.3 percent, respectively. This very 
high ratio is due to the overwhelming position of the Middle East, 
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whose oil reserves are estimated at 128,800,000,000 tons CE, and the 
strong position of the Soviet Union, whose estimated reserves of oil 
are 25,800,000,000 tons CE. World reserves of natural gas in large 
fields are estimated at 114,000,000,000 tons CE, which is approxi- 
mately 10.5 percent of the total oil/gas/coal reserves. The Soviet 
Union, with an estimated 47,200,000,000 tons CE, dominates the 
picture. The Middle East is in second place with 37,100,000,000 tons 
CE. Economically recoverable reserves of coal in the world are 
placed at 766,600,000,000 tons, or 70 it of the total oil/gas/coal 
reserves. The United States’ 200,400,000,000 tons of coal accounts 
for an estimated 89 percent of its total oil/gas/coal reserves. The 
Soviets dominate the coal reserve picture in the Eastern Hemisphere 
with an estimated 301,200,000, tons, followed by ina’s 
111,500,000,000 tons. The share of the United States in estimated 
world reserves of oil/gas/coal is placed at 20.7 percent. 


MINING 


REFER ALSO TO CITATION(S) 22886, 22895, 22991, 22992, 
22993, 22994, 22995, 22996, 22997, 22998, 22999, 23000, 23002, 23093 


22912 (BM-IC—8753, pp 24-36) Reduced generation of airborne 
respirable dust through deep-cutting continuous miners. Black, S. 
(Ingersoll-Rand Research, Inc., Princton, NJ); Schmidt, R. 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

Recognizing the danger of health and safety hazards in coal 
mines, Congress passed the Federal Coal Mine Health and Safety 
Act of 1969 to legislate improved standards and working conditions. 
For its part, the Bureau of Mines assumed the responsibility of 
assisting the underground mine operators in meeting and, if possible, 
surpassing the new safety limits through practical improvements in 
mining machines, methods, and systems. As part of the overall 
program, considerable effort has been directed toward reducing 
rspirable dust through improvements in ventilation and water sprays 
as well as methods of cutting, or winning, the coal. Without ques- 
tion, it is the fragmentation process that produces the coal dust to 
which the machine operators are ex) . Concentrating on the 
cutting machine eters of revolutions per minute, depth of cut, 
bit spacing, and bit angle, Ingersoll-Rand has been able to dramati- 
cally show the relationship of these factors to airborne dust genera- 
tion per ton of coal won. The tests were conducted using a specially 
built full-size continuous-mining machine with precise measuring 
devices and ag for rapid changes in the mechanical cutting 
parameters. full-scale tests were the logical result of prior 
laboratory and small-scale field experiments conducted earlier by the 
Bureau of Mines. In turn, this work had been based on the findings 
of the British National Coal Board, which indicated that shallow 
cuts were excessively dusty and inefficient in terms of energy used 
per unit of coal (watt-hours per ton) removed. 


22913 (GFERC/IC—77/1) Technology and use of lignite. Gron- 
hovd, G.H.; Kube, W.R. (comps.). (Energy Research and go a 
ment Administration, Grand Forks, N.Dak. (USA). Grand For 
Energy Research Center). 1977. 96p. (CONF-770584—). Dep. 
NTIS, PC A17/MF AOl. 

From 9. biannual _ symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

A symposium on the "Technology and Use of Lignite was 
sponsored by US ERDA and the University of North Dakota and 
held at Grand Forks, N.D., May 18-19, 1977. Eighteen papers have 
ati oe individually into EDB and ERA (a few also in EAPA). 
L 


22914 (PB—270900) Mine grounding systems: evaluation of 
ground beds and ground-bed monitors and evaluation of modular 
ground-wire monitor. Annual report, 1 July 1975—15 October 1976. 
Cooley, W.L. (West Virginia Univ., Morgantown (USA). Engineer- 
ing Experiment Station). 6 May 1977. 349p. NTIS PC A15 AOl. 

Several aspects of coal mine safety-ground system operation 
are studied. Evaluations of two sophisticated ground-wire monitors 
are presented, along with a detailed report of development work on 
a modular ground-wire monitor. A portion of the report covers stray 
current flow in the safety-ground system, analyzing in detail condi- 
tions surrounding the generation of both dc and ac ground wire 
current. Considerable detail is provided concerning studies of mine 
ground beds. Additional progress is reported in the development of a 
continuous ground-bed monitor, and new techniques are developed 
for the design of ground beds and their resistance measurement. 
New methods of accurately measuring electrical parameters of finite 
layered conducting structures are also reported. The effects of stray 
currents in ground beds is included. Touch- and step-potentials 
associated with mining equipment are analyzed, and methods are 
presented for determining earth voltage gradients around structures 
contacting earth. Instrumentation to determine gradients easily is 
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suggested. Finally, an extensive effort is described dealing with 
ightning transients on open-pit coal mine ground systems. The 
nature of the transients, their expected frequency of occurrence, and 
the ways in which they damage equipment are analyzed in detail. 


22915 (PB—271150) Inherently safe mining systems. Executive 
summary. Hamilton, D.D.; Hopper, J.E.; Jones, J.H. (FMC Corp., 
Santa Clara, Calif. (USA). Engineered Systems Div.). Jan 1977. 38p. 
NTIS PC A03/MF AOl1. 

The ISMS program provided for the development and dem- 
onstration of equipment modifications for improved safety in both 
conventional and continuous coal mining systems. This report docu- 
ments the success of the program in identifying accident hazards in 
underground coal mines with 4- to 8-foot seam heights, in designing 
modifications to reduce the hazards, and in demonstrating improved 
safety through extended underground use of the ISMS equipment. 


22916 (PB—271151) Inherently safe mining systems (continu- 
ous). Phase III. Interim technical report. Hamilton, D.D.; Hopper, 
J.E.; Jones, J.H. (FMC Corp., Santa Clara, Calif. (USA). Engineered 
Systems Div.). Nov 1976. 168p. (R—3579). NTIS PC A08/MF AOl1. 

The ISMS program provided for the development and dem- 
onstration of equipment modifications in both conventional and 
continuous coal mining systems. This report describes activities 
during the demonstration of the continuous equipment and includes 
machine performance, results of data gathering, system evaluation, 
and recommendations for implementing improvements. 


22917 National Coal Board report and accounts, March 28, 
1976—March 26, 1977. London; National Coal Board (1977). 77p. 1. 

Despite continued stagnation in the economy, sales of coal 
increased in 1976/7. In electricity generation, the sector of the 
energy market which most immediately reflects coal’s competitive 
position, coal’s share of the market rose and sales to power stations 
reached a new record. Opencast operations were highly successful, 
increasing output by some 10 percent, despite difficulties in obtaining 
authorizations for new sites. However, the output and productivity 
of deep mines declined, reinforcing our view that improvement will 
depend in large measure upon continuing reconstruction of the 
industry. The success of the industry rests upon the skills and 
commitment of those who work in it and we have continued to 
discuss with the unions ways in which consultative arrangements 
might be further developed to provide an effective form of industrial 
democracy suited to the industry's particular needs. The continuing 
high rate of general inflation, together with the fall in deep-mined 
output and productivity, created a very difficult financial situation in 
1976/7. As soon as the adverse financial trends appeared, determined 
management action was taken to reduce costs. Not only were 
financial losses avoided, but the industry showed a trading profit of 
Pound 100m (compared with Pound 52m in the previous year) and a 
surplus after interest of Pound 27m. The momentum of the explora- 
tion programme was maintained, with continued success in proving 
new and attractive reserves of coal. Although productivity in 1976/7 
was a disappointment, the mechanized mining technology developed 
by the British coal industry still has ample potential for further 
development. 


22918 Mining coal on Spitsbergen within the Arctic Circle. Part 
2. Whitworth, K. World Coal; 4: No. 1, 16-18(Jan 1978). 

Store Norske Spitsbergen Kulkompani A/S (SNSK A/S) 
operates several coal mines in the vicinity of Longyearbyen on the 
southern shore of Isfjorden, Spitsbergen. This island country is 
located within the Arctic Circle at North latitude 78 degrees, some 
360 miles north of the northern tip of Norway. During the last 20 
years, production has been fairly constant at 400,000 tons per year. 
Limited reserves and market conditions in the 1960s did not call for 
any great expansion. While modern mining engineers might consider 
the method of working somewhat primitive in this age, it is adequate 
for the planned target and requires little modification other than 
increasing productivity by the introduction of shearer loaders and 
self-advancing roof supports. 


22919 Wheel and track loaders effect dramatic production in- 
crease at Turkish mine. World Coal; 4: No. 1, 14-16(Jan 1978). 

By developing an open pit mining system that capitalizes on 
the versatility and mobility of wheel and track loaders and capacity- 
matched trucks, Turkey's Krolin Madencilik coal mine in the Soma 
area north of Izmir produces an average 125,000 metric tons per 
month. It is now Turkey's largest independent coal company, and is 
on the way to becoming the nation’s largest single producer of 
brown coal. Of Turkey’s annual 18,000,000 ton coal production, 
10,000,000 tons are brown lignite, and Krolin Madencilik’s 1,500,000 
tons are 15 percent of this production. Management seeks to avoid 
an equipment imbalance where either loaders or trucks stand idle. As 
shot overburden nears exhaustion, loaders and trucks progressively 
move to a newly-shot face in another area of the pit. The mine, 1,960 
kilometers north of Izmir, opened in 1956. The moderate to high- 
grade lignite coal seam (3,000 to 6,000 kilocalories, 10 to 25 percent 
ash, 1 percent sulphur) is 20 meters thick and overlain by 100 meters 
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of tight overburden. Stripping ratio since 1965 ranges between | : 3 
and 1 : 5. It will remain in this range through the life of the 
100,000,000-ton deposit. 


22920 People’s Republic of China: gearing up for the grand plan. 
Jackson, H. (National Council for US-China Trade, Washington, 
DC). World Coal; 3: No. 12, 24-26(Dec 1977). 

Due to the political turbulence and the severe earthquake in 
the coal mining center at Kailuan, China’s 1976 coal production (480 
million metric tons) increased only slightly over that of 1975. The 
Chinese mining equipment industry, virtually non-existent prior to 
1949, has grown into a sophisticated network of over 100 factories 
and many more repair centers. In the 1950's, the Chinese depended 
upon the support of Soviet assistance and technology. But, from the 
1960's to the present, Chinese design engineers have fabricated and 
produced a wide variety of domestic mining machines, while at the 
same time China's trade corporations imported advanced interna- 
tional equipment, at least $124,000,000 worth, to supplement domes- 
tic production and introduce new technologies to the Chinese indus- 
try. A few Chinese mines visited by international delegations are 
described in some detail. In order to acheive the national economic 
goals, coal mining will have to be increased greatly to provide fuel 
for its own burgeoning industry and to earn foreign exchange. 


(LTN) 


22921 Mining coal in sub-zero temperatures on top of the world. 
Part 1. Whitworth, K. World Coal; 3: No. 12, 17-19(Dec 1977). 


22922 Review of the Soviet deep mine and openpit coal industry. 
World Coal; 3: No. 11, 42-43(Nov 1977). 

Vast reserves of deep and opencast coal and a dependence on 
coal for energy plus adequate production and utilization research 
ensures a healthy industry for a good many years to come. The Coal 
Industry of the USSR produced 712,000,000 metric tons of coal in 
1976. The major task facing the Soviet coal industry is to obtain 
increased quantities of higher quality coal at lower cost. An increase 
in coal-producing efficiency and economy is closely connected with 
the simultaneous solution of the most important social problem in the 
industry: to ease the arduous work of miners and create safer 
working conditions. Coal miners in the USSR receive high wages, 
and the majority of coal miners and mine construction workers 
employed underground enjoy a 30-hour work week, believed to be 
the shortest in the world. The coal industry of the Soviet Union 
possesses everything necessary for the attainment of new goals in the 
nationwide drive for technical progress and growth of the socialist 
economy. Proved and probable coal reserves in the USSR are 
estimated at 420,400,000,000 tons. They are distributed irregularly 
over the territory of the country. The major part of the reserves 
(over 70 percent) are concentrated in the Eastern part of the 
country. 


22923 Tripartite agreement urgently needed for US coal industry. 
Gates, L.C. (Gates Engineering Co., Beckley, WV). World Coal; 3: 
No. 11, 44-46(Nov 1977). 

Government regulations, lack of forthcoming investment cap- 
ital and wildcat strikes are considered to be contributing to a lack of 
real progress just when coal for energy is needed. It is concluded 
that a new era of cooperation between Government, management 
and labor must be achieved for the United States coal industry to go 
forward. The outlook for coal’s future in the USA can be linked to 
three key factors: Governmental policies, market conditions and the 
labor situation. 


22924 People’s Republic of China: gearing up for the grand plan. 
Jackson, H. (National Council for United States-China Trade, Wash- 
ington, DC). World Coal; 3: No. 11, 49(Nov 1977). 

Though hampered by political turbulence and natural disaster 
in 1976, China’s annual coal production should surpass, for the very 
first time, the 500,000,000 metric tons barrier. 


22925 More Polish coal mines needed. Swiss, M. World Coal; 3: 
No. 11, S5O(Nov 1977). 

The economy of Poland depends to a large extent upon the 
exploitation of its vast rich coal reserves for which new mines will 
have to be sunk and existing mines modernized. Two avenues of coal 
conversion are being followed. Both involve hydrogenation but one 
is based on solvent extraction of coal and the other on its pyrolysis. 
At present large scale established methods of chemical treatment are 
those which involve the production of coke, production of town-gas, 
production of synthesis gas and partial oxydation. Total weight 
amounts to 21,000,000 tons. 


22926 UK coal stands ready to face the 21st century challenge. 
Ezra, S.D. World Coal; 3: No. 11, 52-53(Nov 1977). 

Increased investment, successful exploration, expanded 
mining and coal utilization research programmes and improved 
international and industrial relations augur well for the future. Coal 
now provides about 40 percent of the nation’s energy needs. Techni- 
cally recoverable reserves of coal are substantial; they amount to 
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about 45 billion tons—sufficient for at least 300 years at present rates 
of consumption. The Government, recognizing that coal should 
form the backbone of future energy policy, endorsed in 1974 the 
industry's bold 10-year Plan for Coal. This is based on doubling the 
previous decade's capital investment in coal to about 3,500,000,000 
pounds (at present prices) over the period to 1985 in order to 
increase coal output to meet a forecast demand of up to 150,000,000 
tons a year—more than 20 percent above the present level of 
demand. In view of the long lead times involved in coal develop- 
ments we have already projected our thinking beyond 1985. Plan 
2000, the logical extension of Plan for Coal, is the blueprint for the 
coal industry of the 21st century. It envisages the expenditure of 
over 400,000,000 pounds a year between 1985 and 2000 to expand 
capacity still further to meet an annual demand of about 170,000,000 
tons by the end of this century. 


22927 South African coal during 1977. Holz, P. World Coal; 3: 
No. 11, 156-157(Nov 1977). 

The opening up of new openpits and deep mines together 
with others still being developed will ensure coal’s share in the 
energy market until the year 1978 and the end of the decade. 


22928 Australian output and outlook promising. Lyons, L.A. 
World Coal; 3: No. 11, 59(Nov 1977). 

New and modernized deep mines are coming on stream in 
New South Wales and Queensland and there is an increased interest 
in surface mining. Total 1976/77 Australian coal production amount- 
ed to 85,000,000 tons of black coal and 30,000,000 tons of brown 
coal. 


22929 Canada: a question of policies and incentives. Martin, P.S. 
(Dames and Moore, Toronto). World Coal; 3: No. 11, 61(Nov 1977). 

The Canadian coal industry is on the brink of a decade of 
expansion, but everything depends on new federal and provincial 
government policies. Total production in 1977 will amount to some 
30,000,000 tons, valued at about $700,000,000. The most important 
single item affecting the Canadian industry is government policies 
and incentives; 1977 and 1978 should see much activity and revision 
by Canadian policy-makers. Canada is now working towards a 
uniform policy under the leadership of the federal and provincial 
governments. Federal government policies have been regarded as 
secondary to provincial policies by virtue of provincial ownership of 
minerals. In June 1976, Alberta presented its Coal Development 
Policy, which industry almost unilaterally regards as restrictive. The 
policy seeks to establish a balance between environmental protection 
and resource development, and to ensure that mining exploration is 
compatible with other land uses. Industry's reaction has been to slow 
down activity in Alberta and switch its attention to other provinces, 
particularly British Columbia and Nova Scotia. 


22930 Mining industry in the Ruhr district in the eighties. Oster- 
mann, W. Schweissen Schneiden; 29: No. 9, E13-E16(Sep 1977). (In 
German). 

The characteristic problem of German mining is that it is tied 
to the site of its deposits. Whereas most industries can move activi- 
ties needing a lot of manpower into low-wage countries, mining 
cannot do this. Thus, theoretically speaking, all coal from less 
developed countries can compete with German coal on the market. 
This contribution examines how Ruhrkohle AG (RAG) biggest 
enterprise of the Ruhr district with 136,000 employees and biggest 
German primary energy supplier, copes with the problems and tasks 
of the decade ahead. 


22931 Major developments of the Giproughlemash Institute in 
the tenth five-year plan. Khorin, V.N. World Coal; 3: No. 9, 49- 
52(Sep 1977). 

According to directives for the development of the national 
economy of the USSR adopted by the 25th Congress of the CPSU, 
the Giprouglemash Institute is faced with the following major prob- 
lems in the field of complete mechanization of coal winning oper- 
ations which are to be solved during the period of the Tenth Five- 
Year Plan. 1. To develop mechanized systems for working very thin 
and thick, flat and inclined (to 35°) seams, and also for working the 
very steep seams contained in the Kuznetsk basin; 2. To considerably 
improve the technical level of the existing means for complete 
mechanization by the modernization and perfection of commercially 
manufactured equipment. This includes appropriate improvement in 
reliability and durability indices, motor capacity, level of mechaniza- 
tion of labor consuming operations, as well as the improvement in 
safety and creation of healthier working conditions for personnel 
with a simultaneous widening of the scope of application of these 
means under the ever increasing adverse geological conditions; 3. To 
create a scientific basis for the Eleventh Five-Year Plan with the aim 
of further improving operational characteristics for complete mecha- 
nization. 


22932 Mining of coal deposits at great depth in the Federal 
Republic of Germany. Bund, K.; Bellingrodt, W.; Erasmus, F.C.; 
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Lenhartz, R. Brennst.-Waerme-Kraft; 29: No. 9, 341-346(Sep 1977). 
(In German). 

The economic importance of coal mining in the Federal 
Republic of Germany for the inland as well as for the European steel 
industry and energy supply is shown. Technical en in coal 
mining is considered. In particular, the problems of modern mining 
techniques when reaching greater depth are dealt with in detail, such 
as controlling the soil pressure, the pit climate, outgassing, mechani- 
zation and automation. Finally, the article gives the results of such 
operational concentration, particularly in respect of increased econo- 
my. 


22933 Problems of rock disintegration with drifting machines. 
Part III. The use of knowledge about rock properties for the calcula- 
tion of the disintegration output. Vasek, J. Uhli; 25: No. 9, 369- 
376(Sep 1977). (In Czech). 

Attention is paid to the use of knowledge about the properties 
of rocks in the case of decisions as regards the utilization of drifting 
machines. A method for the calculation of the ye output 
and the daily advance of the drifting machine AM-50 is given. 


22934 Rock mechanics in brown coal mining. Dreyer, W. (Tech- 
nische Univ. Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Inst. 
fuer Bergbau). Braunkohle; 29: No. 8, 295-300(Aug 1977). (In 
German). 

Efforts to combine good scientific tradition with new objec- 
tives in the area of improved safety in mines have led to successful 
scientific development of rock mechanics in brown coal mining as 
well as a forced literary activity. The publication provides a sum- 
mary of the research work carried out up to now by the ‘Rock 
Mechanics and Mine Development’ work group. 


22935 Application of wheel-type excavators. Conveyor belt tech- 
nology on coal mining outside the Federal Republic of Germany. 
Peretti, K. (Rheinbraun-Consulting G.m.b.H., Koeln (Germany, 
F.R.)). Energiewirtsch. Tagesfragen; 27: No. 8/9, 590-594(Aug 1977). 
(In German). 

During the last 20 years, the surface mining technology 
developed in German open cast mines has also been applied in 
foreign brown coal mines as well as in other fields of mining. Wheel- 
type excavators, conveyor belt systems and spreaders are in oper- 
ation in all parts of the world, even under extreme climatic condi- 
tions. Development trends are seen in the development of further 
brown coal deposits of low calorific value, in newly developed and 
deepening open-cast coal fields with good spoil conditions, and in 
other projects outside the coal mining sector. Wheel-type excavators 
are of use wherever strata must be excavated separately for mineral 
winning or for recultivation. Also, there seems to be a tendency 
towards larger equipment abroad. 


22936 Development of the mechanized support in the Concern 
Enterprise Ostroj of the Ostrava-Karvina Basin at Opava. Mynar, V.; 
Dzierza, E. (OKR-Ostroj, Koncernovy Podnik, Opava, Czech.). 
Uhili; 25: No. 8, 313-317(Aug 1977). (In Czech). 

The insertion of the mechanized support into the mechaniza- 
tion complexes leads to a progressive increase of the operational 
results of coal faces. Much attention has therefore been devoted in 
the enterprise Ostroj to the development as well as to the production 
from the beginning of the seventies. After the successful develop- 
ment of supports of the range DVP 6 and DVP 7, the development 
proceeded with supports DVP 8 to DVP 10. As to the volume of the 
produced supports, such measures have been taken which enabled 
already in 1977 the production produce in the enterprise Ostroj of a 
number of supports sufficient to equip twice as many coal faces as in 
the preceding year. 


22937 Use of rippers in the opencase mining of coal. Hochmann, 
F.; Suttner, K.; Skalakova, J. (Vyzkumny Ustav Pro Hnede Uhli, 
Most, Czech.). Uhli; 25: No. 8, 318-325(Aug 1977). (In Czech). 

Possibilities, conditions and ways of use of rippers in the 
mining of coal in the pits of the brown coal basins of North Bohemia 
and Sokolova are considered, with special orientation on the excava- 
tion of bottom and other parts of the coal seam which are not 
included in the balance. 


22938 Driving of broad break-throughs: rationalization of the 
mine development. Ivan, L.; Snuparek, R. Uhli; 25: No. 8, 335- 
338(Aug 1977). (In Czech). 

€ present mechanization of mining demands the driving of 
initial break-throughs of longwall faces with clear widths of 4.0 to 
4.5 m, in the whole profile, possibly with supports without props in 
the center. Advantageous for peas: Apt of this type are the 


roof bolting or the combined supports formed of 2 m long steel roof 
bolts and wooden or steel trapezium supports. Results of operation 
tests of the proposed method of driving and supporting of broad 
break-throughs showed a significant saving of labor in the driving 
and the equipment of the break-throughs with advancing supports. 


22939 Primary auger mining. Nath, K. (Banaras Hindu Univ., 
India). Indian Min. Eng. J.; 16: No. 7, 19-23(Jul 1977). 
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Up to a certain overburden to coal ratio, it is economical to 
remove the overburden and extract the seam. But when it is uneco- 
nomic to strip further, conditions may not be satisfactory for under- 
ground mining or a reasonable amount of extra coal can be obtained 
by Auger mining around the stripped boundary. Available Auger 
mining equipment is described and the conditions which favor this 
method and operational procedures are outlined. Usually, a relative- 
ly high percentage of the coal is recovered (about 75%) with relative 
efficiency and safety. The operation should be carried out before the 
high wall weathers too much and becomes unsafe. (LTN) 


22940 Mathematical solution of the mining technology of blocks 
by oblique walking of wheel excavators. Kalat, J. (Vysoka Skola 
Banska Katedra Dobyvani Iozisek, Ostrava, Czech.). Uhli; 25: No. 6, 
228-234(Jun 1977). (In Czech). 

The article is a part of the complex solution of the mining 
technology of blocks by means of wheel excavators and solves the 
technology of excavating blocks by oblique walking of excavators, 
in particular of the K 10,000. The article is roughly divided into four 
parts—description of the block, of the manipulation area, solving of 
the proper technology and calculation of manipulation times. The 
whole problem of the calculation of manipulation times and of the 
optimalization of the technology is however more complicated. On 
account of the rather complicated manipulation and also because the 
giant machines are not provided with the necessary indicating equip- 
ment, which would enable one to carry out the manipulation, the 
described technology has not yet been used in the conditions of the 
North Bohemian brown coal basin. 


22941 China: the World's slumbering coal giant. Coa/, Gold Base 
Miner. South. Afr.; 25: No. 5, 71, 73, 75, 79, 83, 85(May 1977). 

Chinese coal reserves are very large, estimated at 1500 billion 
tons, and production was estimated at 427 million tons in 1975. This 
production comes from a relative few very large mines and a great 
number of very small mines. Coal is by far the largest source of 
energy in China. By and large the majority of the mines lack modern 
mining equipment. Some mining equipment is manufactured in China 
and some (prototoype) mining equipment has been purchased 
abroad. But the author's conclusion is that China has devoted much 
of its limited capital to other areas of the economy and limited 
capital investment in modernizing its coal mines. (LTN) 


22942 Advancing technology on a retreating face. Mine Quarry; 
6: No. 7/8, 25, 27, 30(1977). 

Advanced longwall mining equipment is described-principally 
shearer loaders and remotely-controlled hydraulic supports moved 
individually. (LTN) 


22943 National Coal Board statistical tables, 1976—1977. 
London; National Coal Board (1977). 13p. 

The UK NCB statistical tables give the production, consump- 
tion and inventories of coal by year for 1947 to 1977; also coal 
industry manpower, productivity, accidents, earnings, training, and 
recruitment, etc. (LTN) 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 22785, 22789, 22794, 22795, 
22796, 22797, 22798, 22800, 22801, 22802, 22803, 22804, 22805, 
22907, 22910, 22981, 22982, 22983 


22944 (CONF-771025—, pp III.21-II1.23) Wear resistant alloys 
for coal handling equipment. Zackay, V.F.; Parker, E.R. (Univ. of 
California, Berkeley). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22945 (CONF-771025—, pp ITI.31-I11.33) Wear-resistant mate- 
rials for coal conversion. Wood, F.W. (Bureau of Mines, Albany, 
OR). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22946 (JPL—77-55, pp 359-387) Continous high pressure lump 
— design study. Fields, S.F. (GARD, Inc., Niles, IL). 15 Sep 
From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 
In Proceedings of the conference on coal feeding systems. 
The purpose of this project was to try to develop a continu- 
ous lump coal dry feeder for a pressurized fluidized bed combustor. 
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The approach was to adapt the commercially available Fuller- 
Kinyon pump to feed coal against a pressure differential of 100 psi or 
more. The pump was modified and tests performed at various 
pressure differentials, with differently pitched screws, various screw 
rotational speeds, and various seal lengths and configurations. Suc- 
cessful operation of the modified Fuller-Kinyon pump was generally 
limited to pressure differentials of 60 psi or less. Although the results 
of this project are not conclusive, test data and observations were 
made that indicated that higher pressure differentials could be at- 
tained by further modifications of the test setup. In particular, it is 
recommended that further testing be performed after replacing the 
40-horsepower pump motor presently in the test setup with a motor 
having a significantly higher power rating (thereby allowing pump 
operation with longer seals and at higher pressure differentials than 
those tested so far). 


22947 (JPL—77-55, pp 388-400) Babcock and Wilcox’s experi- 
ence with two-phase flow mixtures of coal and gas. Bolumen, A.G. 
(Babcock and Wilcox Co.,, Barberton, OH). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

This paper describes The Babcock and Wilcox (B and W) 
Company's general background in conveying crushed and pulver- 
ized materials but more specifically addresses the transport and 
feeding of pulverized coal at moderate pressures in dilute phase. 
Based on B and W's background, two pulverized coal injection 
systems were designed, installed and placed in operation on blast 
furnaces and have an accumulated operating time of over 15 years. 
The larger and newer system was placed in operation in 1973 and 
has achieved essentially 100 percent availability. This system is 
capable of injecting 33 tons of coal per hour and operating at 
pressures up to 95 psig. 


22948 (JPL—77-55, pp 451-465) Coal extrusion in the plastic 
states. England, C.; Ryason, P.R. (Jet Propulsion Lab., Pasadena, 
CA). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Continuous feeding of coal in a compressing screw extruder is 
described as a method of introducing coal into pressurized systems. 
The method utilizes the property of many bituminous coals of 
softening at temperatures from 350 to 425°C. Coal is then fed much 
in the manner of common thermoplastics using screw extruders. 
Data on the viscosity and extruder parameters for extrusion of 
Illinois No. 6 coal is presented. 


22949 (JPL—77-55, pp 493-516) Safely evacuating coal from 
hoppers/silos with pneumatic blasting. Fischer, J.S. (Martin Engineer- 
ing Co., Neponset, IL). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

For years the industry has coped with the problems of 
evacuating coal and other difficult bulk solids from storage contain- 
ers. Many methods have been used to manage the problems; manual 
hammering, vibration, air lances, and vibratory hopper bottoms, to 
mention a few. After more than 30 years of being involved in the 
design and production of flow aid devices, a U.S. manufacturing 
concern recognized industry's need for an efficient, economical, 
effective and quiet device for moving coal and other difficult bulk 
solids. Thus came the advent of the low pressure pneumatic blasting 
system—a very efficient means of using a small amount of plant air 
(up to 125 psi) to eliminate the most troublesome material hang-ups 
in storage containers. This simple device has one moving part and 
uses approximately 3 percent of the air consumed by a pneumatic 
vibrator on the same job. The principle of operation is very simple: 
air stored in the unit's reservoir is expelled directly into the material 
via a patented quick release valve. The number, size, and placement 
of the blaster units on the storage vessel is determined by a series of 
tests to ascertain flowability of the problem material. These tests in 
conjunction with the hopper or silo configuration determine specifi- 
cation of a low pressure pneumatic blasting system. This concept has 
often proven effective in solving flow problems when all other 
means have failed. A number of case histories in the area of coal 
handling will be cited where low pressure pneumatic blasting sys- 
tems have completely solved troublesome flow problems. Further, 
we will analyze the benefits in each case, including increase in 
production efficiency and cost savings. 


22950 (JPL—77-55, pp 571-585) Storage and feeding of coal. 
Jenike, A.W.; Carson, J.W. (Jenike and Johanson, Inc., North Biller- 
ica, MA). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Reliable feeding of coal from storage bins to process requires 
the knowledge of the behavior of coal during flow. Sponsored by 
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AIME, research in the flow of bulk solids was undertaken in the 
1950's by Jenike, and led to the development of flowability test 
equipment and of the ‘Mass Flow” concept of design for reliable 
flow. The theory has since been expanded to two-phase, solids-gas 
system, and has found world-wide application in the design of 
storage and feeding systems. The design method has been verified 
through extensive experimental work, especially in the United King- 
dom and Germany, and applied to hundreds of storage plants and 
reactor vessels all over the world. For a feeder to operate properly, 
coal must flow from the hopper into the feeder uniformly at the 
given rate. To assure such flow it is necessary that: (a) the hopper 
leading to the feeder be sufficiently steep and smooth, (b) the inlet 
area into the feeder be sufficiently large, and (c) the inlet area be 
fully live and effective. These conditions are rarely satisfied unless 
the bin and feeder have been designed on the basis of the flow theory 
supported by measurements of the flow properties of the used coals. 


22951 Small-coal washing system: a factual report on concentrat- 
ing tables in a coal washery. Mine Quarry; 6: No. 10, 12, 14, 16, 
18(Oct 1977). 

Concentrating tables have proved a successful installation, 
adequately treating the designed tonnage of raw coal. At optimum 
settings, concentrating tables will upgrade material below 30 BSS in 
size. The flow circuit is simple and easily understood and operated. 
Power consumption is low and with a plant designed to take 
maximum benefit from gravity flow would be even lower. Water in 
circulation is low. The required duty at Newstead was to upgrade 
the blended smalls by removing the maximum amount of shale from 
the untreated smalls. Under such conditions the quality of the clean 
coals was of secondary consideration whilst the quantities of mis- 
placed material was acceptable for this size of raw feed. The use of 
concentrating tables permits the inclusion of a simple system, where- 
by the product effluents can be kept separate. 


22952 Process for dewatering carbonaceous materials. Cole, 
E.L.; Hess, H.V.; Franz, W.F. (to Texaco Inc.). US Patent 4,057,399. 
8 Nov 1977. Filed date 7 Mar 1975. 6p. 

Water is removed from carbonaceous materials such as coal 
by treatment with a hydrocarbon at elevated temperatures and a 
pressure sufficiently high to maintain the system liquid. 


22953 Pneumatic coal transport at Shirebrook Colliery. 
Whitworth, K. World Coal; 3: No. 12, 20-23(Dec 1977). 

The results so far show that at least 50 tons per hour can be 
maintained over long periods. On this base assuming 16 hours per 
day and five days a week, 4,000 tons a week can be successfully 
transported. Assuming 20 hours per day and over 60 tons per hour 
5,500 tons a week is attainable. The cost of the Shirebrook installa- 
tion is below 300,000 pounds ($522,000) and therefore this is very 
substantially less than the capital cost of either uprating existing 
winding equipment or providing new. Equally the running costs will 
be less. When one considers that over 60% of the winding shafts in 
the United Kingdom are no deeper than Fryston and many of those 
are up to capacity, there will be considerable scope for pneumatic 
installations. Furthermore other possible methods of transport at 
such depths could include boreholes direct from surface to under- 
ground thereby eliminating long hauls between shafts and outlying 
workings. The results so far demonstrate that future potential 
throughputs will be much higher and it may well be that the 
pneumatic system could become an alternative to the conventional 
coal hoisting system. 


22954 Emulsification of flotation agents on coal. Barcal, M.; 
Dedek, F. (Hornicky Ustav CSAV, Prague). Uhli; 25: No. 11, 470- 
473(Nov 1977). (In Czech). 

The dependence of the emulsion stability on time, on the 
intensity of emulsification, on the concentration of the emulsified 
phase and on the presence of emulsifiers has been measured. It was 
found that the stability of the emulsion reached a maximum value, 
which could not be raised by further emulsification. The emulsifiers 
used had the ability to partially stabilize the emulsions prepared, but 
in the flotation they acted as depressive components. Flotation 
experiments with the addition of a 10 percent emulsion of mineral oil 
K-315 confirmed that the use of emulsifiers is advantageous. At the 
same amount of added agents the output of flotation concentrate 
increased by a factor of two. (LTN) 


22955 Latest methods of preparation at UK’s Thurcroft colliery. 
Whitworth, K. World Coal; 3: No. 10, 19-22(Oct 1977). 

The operation of a new coal preparation plant at Thurcroft 
colliery in the South Yorkshire area is described. Basically, the plant 
is based on dense medium systems which use magnetite to effect 
gravity separation. A detailed description of the plant is given along 
with flowsheets. The control and electrical center of the plant is 
housed in a separate building. All pipes, bends, chutes and hoppers 
are lined with cast basalt to minimize maintenance and down time. 


(LTN) 
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22956 Pneumatic capsule pipeline 
World Coal; 3: No. 10, 34(Oct 1977). 

Tests are being set up to evaluate the pneumatic transport in 
pipelines of solids in wheeled capsules. Initial results are encouraging 
but some problems remain. (LTN) 


22957 How Shirebrook Colliery eradicated a winding bottleneck. 
Mine Quarry; 6: No. 10, 23, 26, 31, 34(Oct 1977). 

As yet pneumatic conveying of coal has not found wide- 
spread application. But a pioneer installation, commissioned in June 
of this year, at Shirebrook Colliery in the North Derbyshire Area of 
the National Coal Board is hoisting one-inch coal up an upcast shaft 
1030 feet (314 metres) deep at rates in excess of 60 tons per hour and, 
because the other coal-winding equipment at this colliery is already 
operating to capacity, this pneumatic hoist is expected to increase 
run-of-coal clearance by at least 4,000 tons per week. 


22958 Maintenance of coal preparation plant. Lofthouse, W. 
Mine Quarry; 6: No. 10, 112-115(Oct 1977). 

By the very nature of the operation, i.e. under continuous use 
and handling a variety of materials with changing density and 
moisture content, coal-preparation plant equipment requires a high 
standard of maintenance. Furthermore it calls for some degree of 
special attention which may be different from other items of machin- 
ery on the colliery premises, bearing in mind it is a statutory 
requirement under the Mines and Quarries Act (Mechanics and 
Electricians) Regulations, 1965, Regulation 5(1) that a maintenance 
scheme be in force. Fundamentally the recognised principles of a 
good maintenance system must be applied. The purchase specifica- 
tion of equipment must be correct and must include for known and 
anticipated maintenance and replacement requirements from the 
outset. Corrosion protection must be practised from the beginning. 
A planned preventive maintenance system should be installed and 
used for the benefit of all departments in the organisation. Attention 
to maintenance must be seen by all to be a requirement of manage- 
ment and the situation demands it for safe and satisfactory oper- 
ations. There is no substitute for proper training and deployment of 
manpower and motivation is possible even in the less attractive work 
areas. 


22959 Theoretical aspects of coal washer performance. Cierpisz, 
S.; Gottfried, B.S. (Automated Mining Systems Research Center, 
Katowice, Poland). Int. J. Miner. Process; 4: No. 3, 261-278(Sep 
1977). 

This paper presents a theoretical analysis of the performance 
of ideal float-and-sink type coal washing devices. Included are 
studies of single washer performance, single washer with bypass, 
multiple washers in parallel and multiple washers in series. A maxi- 
mum yield principle is developed for the cases of a single washer 
with bypass and multiple washers in parallel. The results of numeri- 
cal calculations for actual washers are also presented and compared 
with the theoretical predictions for multiple washers in parallel and 
multiple washers in series. 


22960 Forming of fuels with a smokeless binder. Nemec, J.; 
Klan, J. (Hornicky Ustavy CSAV, Prague). Uhli; 25: No. 9, 377- 
379(Sep 1977). (In Czech). 

One of the possible production methods of smokeless fuels 
from coal dust with low volatile matter content, studied in the 
Mining Institute of the Czechoslovak Academy of Sciences, is 
described. The method is based on the briquetting of dust with a 
smokeless binder. The coal, semicoke or coke dust is, after mixing 
with the binder and a preparation securing the concentration of the 
binder on the surface of the grains, briquetted with a disc-roll press 
at the specific pressure of 50 MPa. Prepared sulphite waste liquors 
with a calcium or ammonia base are used as binder. The primary 
briquettes are hardened at 300°C, which secures not only their 
mechanical strength but also their water resistivity. 


22961 Fuel mixture and method for its production. Keller, L.J. 
(to Keller Corp., Dallas, Tex. (USA)). German(FRG) Patent 
2,642,201/A/. 31 Mar 1977. 47p. (In German). 

Compared with petrol, solid fuels are difficult to transport. In 
order to diminish this disadvantage, it is proposed to bring solid fuels 
(coal above all) in suspension with methyl] fuels. Solid fuels should be 
present with 50-80 weight% and be designed in grain size and grain 
form according to the method. The suspension should be thixotropic 
so that it behaves like a pseudo-liquid during materials handling and 
storage. The solid particles should have a grain size of < 2.4 mm 
(above all < 150 wm) and a settling velocity of < 2.5 cm/s. The 
liquefied suspension additive may contain portions retaining sulfur, 
in the slug or in the ash. Liquids containing methyl] may be used, 
they allow a cooling of the suspension below 0°C. Examples and 
further claims deal with the forming and with the grain size of solid 
particles as well as with the use of the suspension and suspension 
components. 


transport. Whitworth, K. 
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22962 Tests on the prospects of a system of normalization of 
tubes in mechanical engineering. Chekanov, A.N. Ugol; No. 1, 47- 
$2(Jan 1977). (In Russian). 

Recommendations are given on the development of pipe 
standards for ore Besa plants and central electromechanical 
workshops of the Tulaugol professional association. 


22963 Using flocculant economically. Mine Quarry; 6: No. 7/8, 
63-64(1977). 

Clarification of the water employed in coal-preparation plant 
closed-loop water circuits requires the use of an expensive flocculat- 
ing reagent in a thickener to induce the solids to separate from the 
liquid. When a flocculating reagent is added the ultra-fine particles 
suspended in the water coagulate, forming larger particles which 
settle at a faster rate. Variations in flow and solids content of the 
thickener feed demand variable dosing of flocculant for efficient and 
economic clarification of the water; in the absence of automatic 
control, over-dosing (which is wasteful and can cause other prob- 
lems in a coal — process) is prevalent. To overcome these 
— a flocculation-control system for use in slurry processing 

own by the trademark “Clarometer” was developed. This is a 
closed-loop, feedback, process-control system that regulates the ad- 
dition of a flocculating reagent to the thickener feed. The objectives 
are to automatically and efficiently regulate the addition of the 
flocculant in order to suit varying conditions in the thickener feed, 
prevent over-flocculation of the feed and maintain a clean water 
overflow from the thickener. 


22964 Greenwich Collieries: a variation in the art of coal washing 
by jigs. Tackett, C.E. (Pennsylvania Mines Corp., Edensburg). World 
Coal; 4: No. 1, 19-22(Feb 1976). 

The fine coal plant addition to the Greenwich collieries has 
performed well. The Batac jigs have operated satisfactorily and have 
surpassed the original guarantees and expectations, not only in 
quality of product, but also in performance and feed rate. Particular- 
ly impressive is their effectiveness in treating the 28 by 100 mesh 
sizes, even with the increase in the plant top size from */2 to °/ inch. 
Both jigs have required a minimum of maintenance during their first 
year of operation. They were frequently fed at an average rate of 
700 tons per hour (750 tons per hour maximun) per jig without any 
noticeable difference in performance. 


22965 Design developments in tubular driers. Filippov, V.A.; 
Kis, L.M.; Poteev, G.G. Coke Chem., USSR (Engl. Transi.); No. 8, 
56-57(1976). 

Translated from Koks Khim.; No. 8, 40-42(1976). 

Venturi tubes can intensify the fluidized-bed drying of coals. 
Tests on a pilot-commercial pneumatic-jet drying unit achieved 
higher space utilization indices than existing driers under comparable 
conditions. 


22966 Dust-catching system for drying sections in coal washeries. 
caaie ,» O.P. Coke Chem., USSR (Engl. Transl.); No. 8, 58- 
76). 


60(1 

Translated from Koks Khim.; No. 8, 42-44(1976). 

A 3-stage dust-catching system is proposed to enable existing 
coal washeries to operate within the health regulations on coal-dust 
emission. Design and performance data are presented on the dis- 
charge (gravity) chamber and the BTsU cyclone battery. The system 
was developed to meet the following basic requirements: The dust- 
emission regulations should be met as far as possible by using dry 
dust-catching stages efficiently, since they have the greatest effect on 
the drying-section costs; the dust-catching system should be compact 
enough to fit into the available space in drying sections already in 
operation and under construction; and the total hydraulic resistance 
of the dust-catchers should be minimal. 


COMBUSTION 


REFER ALSO TO CITATION(S) 22753, 22787, 22821, 22863, 
22880, 23329, 23612, 23619, 23620, 23621, 23622, 23623, 23634, 
23635, 23641, 23643, 23644, 23645, 23646, 23647, 23648, 23649, 
23658, 23659, 24246, 24258, 24259, 24340, 24341, 24348, 24349, 
24350, 24351, 24352, 24353, 24359, 24362, 24363, 24366, 24925, 
24926, 24927 


22967 (CONF-771025—, pp II.10-I1.13) Erosion-corrosion of 
alloys in oxidizing and reducing environments. Wright, I.G.; Herchen- 
roeder, R.B. (Battelle Columbus Labs., OH). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22968 (CONF-771025—, pp V.1-V.3) Hot corrosion/erosion 
testing of materials for application to advanced power conversion 
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systems using coal, derived fuels. Task II: fluidized bed combustion. 
Nutkis, M.S. (Exxon Research and Engineering Co., Linden, NJ). 
1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22969 (CONF-771025—, pp V.4-V.7) Fireside Corrosion Task 
II: investigation of gas turbine materials for use in the exhaust gas 
from a pressurized fluidized bed coal combustor. McCarron, R.L. 
(General Electric Co., Schenectady, NY). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22970 (CONF-771025—, pp V.8-V.10) Fireside Corrosion Task 
II: evaluation of heat exchanger materials for use in a coal fired 
fluidized bed combustion environment. Harvey, F.J. (Westinghouse 
Electric Corp., Pittsburgh). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22971 (CONF-771025—, pp V.11-V.13) Task II: evaluation of 
heat exchanger materials for use in coal-fired fluidized bed combustion 
environment. Hall, A.M. (Battelle Columbus Labs., OH). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22972 (CONF-771025—, pp V.14-V.18) Fireside Corrosion Task 
I: gas turbine materials tests in the combustion products of coal 
derived fuels. Cutrone, M.B.; Doering, H.V. (General Electric Co., 
Schenectady, NY). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22973 (CONF-771025—, pp V.34-V.41) Investigation of the cor- 
rosion performance of boiler, airheater, and gas turbine alloys in 
fluidised combustion systems. Beacham, B. (Combustion Systems 
Ltd., London). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22974 (CONF-771025—, pp V.42-V.43) Investigation of the 
mechanism of corrosion of selected alloys in fluidised bed combustion 
systems. LaNauze, R.D. (Coal Research Establishment, Cheltenham, 
Eng.). 1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22975 (CONF-771025—, pp V.54-V.56) Data record of high- 
temperature corrosion in electricity generating systems. Wright, I.G.; 
Stringer, J.; Whittle, D.P. (Battelle Columbus Labs., OH). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


22976 (CONF-771025—, pp V.57-V.61) Analysis of the effects 
of a coal burning fluidized bed combustor on the performance of 
turbine materials. Stevens, W.G.; Stetson, A.R. (Solar, San Diego, 
CA). 1977. 

From |. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


22977 (FE—2325-16) Testing, identification, and evaluation of 
commercial and ‘advanced experimental” materials and coatings under 
design conditions simulating fuel power cycle combinations. Task II. 
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Evaluation of heat exchanger materials for use in coal-fired fluidized 
bed combustion environment. Hall, A.M. (Battelle Columbus Labs., 
Ohio (USA)). 6 Oct 1977. Contract EX-76-C-01-2325. 8p. Dep. 
NTIS, PC A02/MF AO1. 

Metallographic studies and compositional analyses of the var- 
ious materials exposed in the fluid-bed combustor environment are 
continuing. The severe wastage of the bed-cooling tubes is consid- 
ered to have serious implications for the commercial application of 
the concept of burning coal with limestone in a fluid-bed combustor. 
It is recommended that the problem be investigated in greater depth 
than can be done in the current program. 


22978 (GFERC/IC—77/1, pp 82-99) Fluidized combustion of 
North Dakota lignite. Goblirsch, G.M.; Sondreal, E.A. 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

Research on fluidized-bed combustion at the Grand Forks 
Energy Research Center is to evaluate the sulfur retention properties 
of Western U.S. coals containing high concentrations of alkaline 
constituents, particularly calcium. Design of the six-inch diameter 
combustor and operating conditions employed are discussed. Pre- 
liminary results indicate that a major portion of the sulfur dioxide 
produced during combustion is retained on the ash without injection 
of limestone or other sorbents. Data are presented on the effect of 
temperature, fuel-air ratio, superficial gas velocity, and coal particle 
size. 


22979 (GFERC/IC—77/1, pp 328-358) Electric power genera- 
tion from Texas lignite. Kaiser, W.R. (Univ. of Texas, Austin). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

In Texas, lignite-produced energy is cheap--three to seven 
times cheaper than intrastate natural gas. Production has risen from 
18,000 short tons in 1950 to 14.2 million tons in 1976 and will exceed 
50 million tons by 1985. Currently, installed lignite-fired generating 
capacity is 3,410 MW and may reach 11,475 MW in 1985. Statewide 
resources of strippable lignite are set at 12.2 billion tons. On an as- 
received basis, grade ranges from 4300 to 7600 Btu/Ib, 20 to 40 pct 
moisture, 10 to 40 pct ash, and 0.6 to 2.3 pct sulfur. Fouling and 
slagging of pulverized-coal boilers burning Wilcox lignite has not 
been an operating problem. However, control of particulate emis- 
sions is a problem and is attributed to high ash resistivity. Electro- 
static precipitation, bag houses, and gas conditioning are used for 
particulate control. Wet limestone, throwaway, SO2-control systems 
are being installed on newer units. Boilers that will burn high fouling 
south Texas Jackson lignite are conservatively designed with low 
volume heat release (7500 Btu/ft*-hr), low gas exit temperature, 
extra furnace height, wider tube spacing, and numerous soot blow- 
ers. 


22980 (HCP/T1216—0001) Assessment of advanced technology 
for direct combustion of coal. (National Academy of Sciences - 
National Research Council, Washington, D.C. (USA). Ad Hoc 
Panel on Direct Combustion of Coal). Dec 1977. Contract EX-76-C- 
01-1216. 100p. Dep. NTIS, PC AOS/MF AO1. 

The Ad Hoc Panel on Direct Combustion of Coal of the 
National Research Council Committee on Processing and Utilization 
of Fossil Fuels was appointed to review direct coal combustion 
technology and processes that would meet environmental require- 
ments and be adaptable to power generation systems. The Panel's 
primary objective was to identify and assess methods for burning 
high-sulfur coal that would permit existing sulfur dioxide, nitrogen 
oxides, and particulate emission limits to be met without a substantial 
increase in capital investment or in operating costs and that would 
improve the thermal efficiency of the electric-power generation 
process. The major conclusions were: (1) Work now under way on 
alternative energy sources and fuel systems will not be sufficiently 
advanced in the next 10 years to make a major impact on electric- 
power generation methods by combustion of fossil fuels or their 
derivatives and the use of pulverized-coal-fired boiler furnaces can 
be expected to dominate the fuel-burning public-utility field during 
that time. (2) Fluidized-bed combustion (FBC) of coal has the 
potential for controlling gaseous emissions more economically than 
existing methods. Of all the alternative processes considered, the 
most promising for first-stage development is atmosphreic pressure 
fluidized-bed combustion using a minimum amount of excess air and 
a carbon burnup cell to complete combustion. Fluidized-bed com- 
bustion may be available for industrial boilers and total energy 
systems in the early 1980s. The larger, more complex units needed 
for electric-power generation will require additional demonstration. 
Pressurized fluid-bed combustion requires additional research and 
development. Other conclusions are given. (LTN) 


22981 (JPL—77-55, pp 604-623) Material handling systems for 

the fluidized-bed combustion boiler at Rivesville, West Virginia. 

ag J.G.; Rosborough, W.W. (MITRE Corp., McLean, VA). 15 
p 1977. 
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From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

The 300,000 lbs/hr steam capacity multicell fluidized-bed 
boiler utilizes complex material handling systems in the following 
areas: Coal preparation; coal transfer and delivery; limestone han- 
dling system; fly-ash removal; and bed material handling system. 
Each of these systems is described in detail and some of the potential 
problem areas are discussed. A major potential problem that exists is 
the coal drying system. The coal dryer is designed to use 600°F 
preheated combustion air as drying medium and the dryer effluent is 
designed to enter a hot electrostatic precipitator (730°F) after pas- 
sage through a cyclone. Other problem areas include the steam 
generator coal and limestone feed system which may have operating 
difficulties with wet coal and/or coal fines. 


22982 (JPL—77-55, pp 636-652) Acton mass flow system applied 
to PFBC feed. Homburg, E. (Acton Corp., Cleveland). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Dense phase pneumatic conveying and the Acton Mass Flow 
concept are defined with emphasis on the specific advantages to the 
coal and dolomite feed to the Pressurized Fluidized Bed Combustor. 
The transport and feed functions are explored with a comparison of 
designing the process for a combined function or for individual 
functions. The equipment required to accomplish these functions is 
described together with a typical example of sizing and air or gas 
requirements. A general outline of the control system required to 
obtain a uniform feed rate is provided. The condition of the coal, 
dolomite and conveying gas required to obtain reliable transport and 
feed are discussed. 


22983 (JPL—77-55, pp 653-674) Some developments in the feed- 
ing of coal to fluidized bed combustors. Caldwell, L.G. (U.S. Filter 
Corp., King of Prussia, PA). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Currently, there is intense interest and considerable funding 
for the development of fluid bed combustors for high sulfur coal, 
using limestone or dolomite in the bed for removal of the sulfur. 
Operating units to date have proven the inadequacies of available 
material handling techniques for introduction and control of the coal 
and adsorbent to the beds. Larger units now being contemplated will 
pose formidable problems in this area. This paper illustrates and 
describes some of the techniques which have been developed for the 
existing pilot units and novel ideas under consideration for future, 
large production units. 


22984 (TID—27892) Modeling of fluidized bed combustion of 
coal. Quarterly technical progress report (No. 3), November 1, 1976— 
January 31, 1977. Louis, J.F.; Tung, S.E. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Feb 1977. Contract EX-76- 
C-01-2295-001. 10p. Dep. NTIS, PC A02/MF AO1. 

The broad features of fluidized bed combustors (FBC’s) are 
markedly different from fluidized beds of the more traditional type, 
such as fluidized bed catalytic reactors (FBR’s). Thus, the two types 
operate in distinct fluid dynamics regimes; i.e., the FBR’s in a fast 
bubble regime and the FPC’s in a slow bubble regime if there are 
bubbies at all. Similarly, in heat transfer, while the FBR will operate 
in a regime where the hot solid particles are expected to change in 
temperature substantially during a heat transfer process, the FBC 
will operate in a regime where the solid particles remain nearly 
isothermal. In the latter case, for a given fractional time of exposure 
to bubbles, the rate of heat transfer is independent of the bubble 
frequency. These differences are attributable to the relatively larger 
solid particles (e.g., 1 mm diameter) being used in an FBC as 
contrasted to the FBR. An important and unique feature of an FBC, 
which further sets it apart from an FBR, has been uncovered. In an 
FBR where gas solid reaction occurs, the diffusional rate of reactant 
gas from the bubble phase to the emulsion phase is usually an 
important factor in determining the overall reaction rate. In contrast, 
in an FBC where larger size bed materials are used, the bed in most 
instances appears to operate in a different regime, where this inter- 
phase (i.e., between bubble phase and the emulsion phase) diffusional 
resistance is either negligible or relatively insignificant. This prelimi- 
nary conclusion is deduced from the carbon-loading computation 
using our zero-order model, and illustrates that modeling”, among 
its other functions, may serve as a powerful tool to define the 
important characteristics of an FBC system. 


22985 Combustion of cellulosic fuels. Combustion technology for 
pollution control. Berkeley, CA; Univ. of California (1977). 624p. 
(CONF-770433—). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

Individual papers were abstracted and indexed separately. 
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22986 Ash particle formation in pulverized coal combustion. 
Flagan, R.C. (California Inst. of Tech., Pasadena). pp 11p, Paper 77- 
4 of In Combustion of cellulosic fuels. Combustion technology for 
pollution control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

Studies of boiler deposits, air pollutant emissions, and large 
particle formation have provided much information on fly-ash parti- 
cle formation in pulverized coal combustion. The major processes 
which contribute to fly-ash formation are summarized. We have seen 
that the particle size distribution of ash particles larger than 1 ym 
can be related to the coal particle size distribution. Large numbers of 
submicron particles are produced, probably by the homogeneous 
nucleation of volatile ash species. More study will be required to 
allow quantitative calculations of the fine ash particle size distribu- 
tion. Ash particle formation is strongly influenced by temperature. 
Increased combustion temperatures may result in the vaporization of 
larger quantities of ash and increased fine particle formation. Re- 
duced temperatures may affect the agglomeration and coalescence of 
ash inclusions during coal particle combustion. The effects of 
changes in combustion conditions on the particle size distribution 
may be substantial. Vaporization and subsequent condensation re- 
sults in the enrichment of fine particles with volatile ash constituents. 
The extent of submicron particle enrichment is not known at present, 
but calculations suggest that it is large. 


22987 Low-temperature combustion of solid fuels in a fluid bed 
containing a heat sink. Bryers, R.W. (Foster Wheeler Development 
Corp., Livingston, NJ). pp 779-787 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A study was made of the influence of particle size, bed 
temperature, gas velocity and oxygen level on the residence time 
required to complete combustion of solid fuels, which included 
various ranks of coal and wood, injected into a fluid bed operating at 
1600°F. A simple, well-stirred reactor was used as the basis for 
modeling the heat-transfer and combustion kinetics. Energies of 
activation for the various fuels were taken from the existing litera- 
ture. Heat-transfer rates were calculated using correlations found 
acceptable for fluidization. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 22907, 22927, 22928, 24210, 
24461, 24462, 24463 


22988 World coal trade. Markon, G. (Bureau of Mines, Wash- 
ington, DC). World Coal; 3: No. 11, 35-39(Nov 1977). 

World Coal trade in 1976 totalled 190,057,000 tons, 2.3 per- 
cent less than the 1975 figure, as basic steel industries failed to 
maintain the gains posted during the early months of the year. Eight 
major coal exporting countries, each shipping more than 2,000,000 
tons to foreign markets in 1976, accounted for slightly less than 97.6 
percent of the global coal trade. Twenty-four major importing 
countries (those reporting imports of 500,000 metric tons or more) 
accounted for 183,772,000 metric tons, or 96.7 percent of all the 
anthracite and bituminous coal imported in 1976. The regional 
distribution of world coal exports changed somewhat in 1976; East- 
ern Europe and the Soviet Union accounted for 36.7 percent of the 
exports, followed by North America (34.9 percent), Africa and 
Oceania (19.1 percent), and Western Europe (8.2 percent). 


22989 South Africa must aim at increased demand for low-grade 
coal. Coal, Gold Base Miner. South. Afr.; 25: No. 11, 36, 38, 43(Nov 
1977). 

Author argues the South African controlled coal price is 
leading mines to extract only those portions of their deposits which 
yield the highest proportion of Grade A. They cannot afford to mine 
low grade coal, clean it and then sell it at the Grade A price. By 
introducing controlled prices several decades ago, the Government 
interfered with the natural supply and demand laws, thereby creat- 
ing an artificial demand for Grade A: apart from wasting our 
reserves through upgrading, the coal producer is not receiving a 
sufficient return for this work—in fact, it is retrogressive in the light 
of his revenue. Since much of South Africa's coal reserves have a 
high ash content, this constitutes a serious problem. Possible solu- 
tions involve a higher price and increased transport tariffs for higher 
grade coal and to encourage more usage of Grade D coal by more 
efficient boiler operation. (LTN) 


22990 Coal: the future in South Africa. Energy (Johannesburg); 2: 
No. 4, vp(Jul 1976). 


COAL AND COAL PRODUCTS 2355 


The whole issue is devoted to the future of coal in South 
Africa, and includes articles on the Petrick report, coal conversion 
research in South Africa, the activities of the Fuel Research Institute 
(on beneficiation, briquetting, carbonization, fluidized bed combus- 
tion), Sasol’s production of chemical feedstocks from coal, mining 
methods, and the coal requirements of the electric and chemical 
industries. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 22853, 22912, 23093 


22991 (BM-IC—8753) Respirable dust control. (Bureau of 
Mines, Pittsburgh, Pa. (USA)). 1977. 124p. (CONF-7609162—). of 
Mines, Washington, DC. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

These proceedings consist of an introduction, ten descriptive 
papers, and a summary. The first paper is an overview of the 
respirable dust research program, the second paper describes the 
Mining Enforcement and Safety Administration's proposed changes 
in the respirable dust enforcement program, and the third paper 
describes respirable dust measurement. The remaining papers, by 
Bureau and contractor personnel, describe methods of reducing the 
amount of respirable dust to which coal miners are exposed. Of the 
six methods of reducing exposure to respirable dust described, two 
are methods of preventing or reducing the amount of respirable dust 
raised during mining operations, two are methods of collecting or 
removing dust after it has been released into the mine atmosphere, 
and two describe methods that are combinations of prevention and 
collecting. Ten papers have been entered individually into EDB and 
ERA. 


22992 (BM-IC—8753, pp 3-4) Overview of the Respirable Dust 
Research Program. Breslin, J.A. (Bureau of Mines, Washington, 
DC). 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

The Respirable Dust Research Program of the Bureau of 
Mines originated with the Federal Coal Mine Health and Safety Act 
of 1969. This act established mandatory health and safety standards, 
including a standard for respirable dust, which is now 2.0 mg/m® for 
the average concentration of respirable dust to which coal miners 
may be exposed. The act also authorized research “to develop new 
or improved means and methods of reducing concentrations of 
respirable dust in the mine atmosphere of active workings of the coal 
mine.” Some of the results of this work are presented. Respirable 
coal mine dust is the portion of the airborne dust that penetrates to 
the deepest parts of the lung where it accumulates and eventually 
may cause coal worker's pneumoconiosis. This is the medical name 
for the disease that is commonly called “black lung disease.” The 
most recent studies by the National Institute for Occupational Safety 
and Health (NIOSH) show that the prevalence of pneumoconiosis 
among working underground coal miners is between 10 and 15 
percent. About 173,000 miners and 333,000 survivors and dependents 
are receiving black lung compensation from the Federal Govern- 
ment. The cost of this compensation to the taxpayers is about $1 
billion per year. Thus, the cost of excessive respirable dust in mines 
is very high, both in human and in economic terms. The objective of 
the Bureau's Respirable Dust Research Program is to develop new 
and improved technology to protect miners against respirable dust. 
The Bureau's mission concerns the control and measurement of coal 
mine dust. 


22993 (BM-IC—8753, pp 5-9) MESA’s Respirable Dust Enforce- 
ment Program. Lamonica, J. (Mining Enforcement and Safety Ad- 
ministration, Arlington, VA). 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

In May 1976, the Mining Enforcement and Safety Adminis- 
tration (MESA) and the National Institute of Occupational Safety 
and Health (NIOSH) sent to appropriate government agencies and 
representatives of coal mine operators and miners, a working draft of 
possible revisions of the Mandatory Health Standards--Underground 
Coal Mines (30 CFR 70). The purpose of this presentation is to 
discuss the reasons for proposing changes at this time and to discuss 
the respirable dust portion of that draft. The present respirable dust 
regulations have been in effect for about 6 years, and few can ar 
that the respirable dust conditions in our Nation's coal mines have 
not improved during this time. However, we must admit that (1) 
compliance with the 2.0-mg/m® standard is not being met in all 
places at all times, (2) our statistics are based on data that has a level 
of uncertainty that says our results are not absolute, (3) our determi- 
nations of dust concentrations are always after the fact compounded 
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by a work piace that is always moving and ever changing, and (4) 
the present program has inefficiencies that result in samples being 
taken unnecessarily causing a burden on the coal miner and a 
needless expense to the coal operator. 


22994 (BM-IC—8753, pp 10-23) Respirable dust measurement. 
Breslin, J.A. (Bureau of Mines, Washington, DC). 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

A review is presented of the instruments that can be used or 
are under development for use in coal mines to measure concentra- 
tions of respirable dust. Both the advantages and limitations of the 
instruments are discussed. The review includes the work being done 
by the Bureau of Mines to develop instrumentation and to improve 
techniques for dust measurements in mines for both determining 
compliance with dust standards and evaluating the effectiveness of 
dust control techniques. 


22995 (BM-IC—8753, pp 37-47) Guidelines for selecting dust 
collectors for use in coal mines. Divers, E.F. 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

Mechanical dust collectors (scrubbers) have a strong potential 
for controlling dust in underground coal mining operations. The 
Bureau of Mines has developed and assisted in the development of 
several types of small, high-dust-collection-efficiency scrubbers suit- 
able for coal mine face, section, and belt transfer applications. 
Extensive laboratory and underground tests have determined the 
efficiency and provided practical guidelines for the application of 
each scrubber type. For high-efficiency dust collection, the Bureau- 
developed venturi and the commercial flooded-fibrous-bed type are 
superior to any scrubber tested to date, achieving dust collection 
efficiencies greater than 98 percent for respirable coal dust in labora- 
tory tests. Wetted-fan scrubbers and the small-diameter-cyclone 
scrubbers can be best in terms of minimum size or power and water 
consumption. Dust collection efficiency, air volumetric range, size, 
power and water consumption, approximate cost, and application of 
each type are described. 


22996 (BM-IC—8753, pp 48-62) Control of respirable dust by 
ventilation. Jayaraman, N.I. 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

The use of ventilation as a dust control technique is reviewed 
in this Bureau of Mines paper. An attempt to develop extensible 
brattice techniques in order to alleviate the inconvenience associated 
with maintenance of face ventilation was largely unsuccessful; how- 
ever, an improved extensible duct system for a Goodman borer was 
developed. A particularly powerful dust-control technique is second- 
ary exhaust ventilation, in which the dusty air is vacuumed up and 
either ducted to the return or passed through a machine-mounted 
dust collector and the cleansed air is discharged at the mining 
machine. Field studies have been conducted of secondary ventilation 
dust control systems for Wilcox Mark 20 and Jeffrey 100L augers, 
for Eickhoff EDW 340L and Sagem 300 DTS longwall shearers, and 
for a Jeffrey Heliminer. Field results for the Mark 20 auger indicated 
reductions of the respirable dust at the jacksetter position of 90 
percent. Approximately 50-percent reductions were obtained for the 
100L auger, the Eickhoff and Sagem shearers, and the Heliminer. 
Design and construction of secondary ventilation systems for a 
Goodman borer and Joy 11 drum-type continuous miner are present- 
ly in progress. 


22997 (BM-IC—8753, pp 63-77) Water infusion for dust control. 
Cervik, J. 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

This Bureau of Mines paper reviews water infusion of 
coalbeds in both Europe and the United States as a method of dust 
control. Water infusion is widely practiced on advancing longwalls 
in Belgium, France, West Germany and, to some extent, Great 
Britain. In the three European infusion methods--face infusion, 
remote infusion, and infusion from the advance gate roads--drilling 
and infusion must be done concurrently with mining. Retreating 
——_ used in the United States do not have these operational 
difficulties, however, and can be infused with, at most, two horizon- 
tal holes drilled from the rib sides of the panel. Although water 
infusion for dust suppression has not been successful in all U.S. 
coalbeds (such as those associated with tectonic activity), several 
successful tests have been conducted, with dust reductions ranging 
from 50 to 79 percent. 


22998 (BM-IC—8753, pp 78-91) Wethead dust control. Strebig, 
K.C. (Bureau of Mines, Twin Cities, MN). 1977. 
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From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

The Bureau of Mines tested the wethead technique of dust 
control on four different commercial mining machines to determine 
whether this method can reduce harmful levels of respirable dust. 
The in-mine tests were conducted with several different nozzle 
placements. The wethead technique effectively reduced the dust 
levels with all four machines without water accumulation on the 
floor. In addition, the water in the coal reduced dust problems 
during loading and transportation. 


22999 (BM-IC—8753, pp 92-108) Control of respirable dust by 
improved water sprays. Courtney, W.C.; Cheng, L. 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

This paper reviews the Bureau's progress in developing engi- 
neering guidelines to improve sprays used to control dust in coal 
mining operations. A nonclogging system developed by a Bureau 
contractor to replace filter systems in the water line has reduced 
nozzle maintenance on continuous-mining machines more than 90 
percent. Bureau laboratory research established the optimum charac- 
teristics of water spray drops for capturing airborne dust particles 
and wetting solid surfaces. Using manufacturer's data for drop sizes 
and velocities, nozzles can be selected for a specific field application 
by considering the geometry and the airflow pattern at the applica- 
tion. Optimum sprays can be selected from simple, inexpensive 
nozzles with water line pressures less than 200 Ib/in?. These labora- 
tory results were then applied to three types of mining operations. 
At a transfer point, moistening the bottom side of the belt reduced 
airborne respirable dust 60 percent. At a longwall plow face, new 
sprays largely eliminated mist, puddles, and drips. At the head of 
ripper continuous-mining machines, airborne respirable dust was 
reduced 20 to 50 percent by ——_ several of the spray nozzles 
underneath the cutting boom. Bureau field tests of foam, steam, and 
wetting agents are discussed briefly. 


23000 (BM-IC—8753, pp 109-119) Personal protection against 
respirable dust. Rosendahl, T.E. 1977. 

From Bureau of Mines technology transfer seminars; Pitts- 
burgh, PA, USA (21 Sep 1976). 

In Respirable dust control. 

This Bureau of Mines report reviews new developments in 
personal protection of coal miners from respirable dust in the work 
environment. The devices discussed are improved face mask respira- 
tors, air-supplied mask and helmet hardware utilizing clean-air 
sources, and two air-curtain protection systems developed under 
contract by the Bureau of Mines. Several portable units have recent- 
ly been developed for the completely mobile worker, but these 
involve a face mask. An air curtain incorporated in a helmet was 
developed by the Bureau for the semimobile worker and eliminates 
the need for a face mask or shield. Finally, for fixed locations, a 
Bureau-developed canopy air-curtain system can protect a miner 
from dust without physical contact while he sits under the protective 
canopy. 


23001 (PB—270682) Review of methods for assessing the car- 

cinogenic hazards from coal-using energy technologies. Technical 

report. Gruhl, J. (Massachusetts Inst. of Tech., Cambridge (USA). 

iy Lab.). 9 Sep 1976. 28p. (MIT/EL—76/015). NTIS PC A03/ 
AOl. 

The report contains material relevant to the development of 
methodologies for evaluating the cancer risks to the public that are 
associated with atmospheric pollutants from coal combustion and 
conversion processes. Information is presented on methods and 
sources (1) of regression analyses in this field, and (2) of physically 
significant simulation mechanisms, including potential functional 
modules of such mechanisms, particularly those modules dealing 
with energy facility emission characterizations, atmospheric disper- 
sion, aerochemistry, population exposure patterns, and carcinogenic 
dose-response studies. In addition to listings of several key references 
and bibliographies in these areas, there is a discussion of some of the 
research in progress, the urgency of the situation, and some of the 
barriers to the development and dissemination of timely results. 


REGULATIONS 


REFER ALSO TO CITATION(S) 22929, 22993 


23002 (PB—270425) Taxation of surface and underground coal 
mining in western states. Special report to the governors. Bronder, 
L.D. (Montana Univ., Missoula (USA). Dept. of Chemistry). Aug 
1976. Contract FEA-CA-05-60803-00. 55p. NTIS PC A04/MF AO3. 

The report sets forth the taxes on coal mining in seven 
western states. Two hypothetical mines, surfacc and underground, 
from U.S. Bureau of Mines studies are, in a sense, placed on a magic 
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carpet and located in each state. The property, income, franchise, 
severance, and gross receipts taxes are calculated as if the mine were 
in operation in each state. The tax comparisons from state to state 
enable the reader to compare both total taxes and specific taxes 
between states. 


23003 (PB—270451) Taxation of coal mining: review with recom- 
mendations. Bronder, L.D. (Western Governors Regional Energy 
Policy Office, Denver, Colo. (USA)). Jan 1976. 50p. NTIS PC A03/ 
MF AOl. 


The taxation of coal has generated a renewed interest in the 
coal-producing Western states in recent years. This report explores 
the avenues of taxation which may be followed to tax coal in an 
equitable manner. Alternative means of taxation will be examined in 
light of growing community needs. 


PETROLEUM 


REFER ALSO TO CITATION(S) 24185, 24250 


23004 (AD-A—042976) Development of a simple, rapid field 
technique for estimating oil concentrations in the sediments. Final 
report. Brown, L.R. (Mississippi State Univ., Mississippi State 
(USA)). Apr 1977. Contract DOT-CG-81-76- 1476. 26p. NTIS PC 
A03/MF AO1. 

In the advent of an oil spill in coastal waters, it would be 
highly desirable to be able to detect the migration of oil into the 
sediments using techniques in the field rather than waiting for the 
results of sophisticated laboratory analysis. A rapid method for 
estimating the relative concentration of oil in sediments was devel- 
oped and may effectively be employed in the field by non-technical 
personnel. The method employs a TLC (thin-layer chromatogra- 
phic) technique to concentrate, rather than separate, the fluorescent 
compounds in oil in one area of the chromatogram. The limit of 
detection on the chromatogram is 2 micrograms of Empire Mix or 
Saudi Arabian crude oil. This method is not intended to identify 
sources of oil in sediments (finger-printing), nor to determine the 
total quantity of oil in sediments; rather, it is a rapid, inexpensive 
field method for locating areas where the sediments contain oil and 
for estimating the relative amount of oil in comparison to adjacent 
areas. The utility of the method has been demonstrated in trials 
conducted aboard ship during a sampling trip in the Gulf of Mexico 
and on sediment samples collected in response to the ARGO MER- 
CHANT spill incident. 


23005 (CONF-7609133—, pp 11-13) Overview of the problems 
and opportunities of the oil industry posed by the energy situation. 
Slick, W.T. Jr. (Exxon Co., Houston, TX). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

We have plenty of energy available today only because we 
are importing 4 barrels of oil out of every 10 we use, with 85% of 
these imports coming from OPEC. Even Texas processes foreign 
crude. The long lead times and other problems of other energy 
sources means that for the foreseeable future, oil and gas must 
continue to provide most of this nation’s energy. Enhanced recovery 


will help. The need for consistent national policies is pointed out. 
(DLC) 


23006 (SDC/MRI—2345-017) OCS analytical model. Final 
report, November 1, 1976—April 30, 1977. Robinson, G. (Mechanics 
Research, Inc., McLean, Va. (USA)). May 1977. Contract EX-76-C- 
01-2345. 224p. Dep. NTIS, PC A10/MF AO1. 

An Outer Continental Shelf (OCS) analytical model is being 
developed that describes in detail the process involved in developing 
offshore oil and gas resources. Past experience indicates that this 
process normally requires 15 to 20 years to complete; the model is 
being developed in the belief that close examination of the many 
steps in the process, which the model will make possible, will lead to 
finding ways to accelerate it. The model cosists of a logic network, a 
work breakdown structure plus the fact sheets. There is one of these 
fact sheets for each element of the Work Breakdown Structure. The 
entire development process is charted, and present time requirements 
are shown for each major activity involved. Times shown for the 
technical phases of the process have been derived from available 
data on offshore wells in the Gulf of Mexico and the Santa Barbara 
Channel; times needed to comply with regulatory requirements have 
been supplied by the government agencies involved. The primary 
contribution of the logic network is to show the interactions among 
the components of the development process. Ancellary documents 
show the problems that cause the process to take so long and 
indicate where improvements are needed. The effects of making the 
improvements can then be found by reference back to the logic 
network. At present the logic network is complete to the level 
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required to identify major time delays. The ancillary documents 
carry the model only to the level of detail necessary to identify 
major activity blocks and the ranges of times (minimum to maxi- 
mum) associated with them. As more data becomes available, the 
depth of detail of the model will increase. 


RESERVES 


REFER ALSO TO CITATION(S) 22911 


GEOLOGY AND EXPLORATION 


23007 Detection of concealed metalliferous deposits, hydrocar- 
bons, and explosives. Barringer, A.R. (to Barringer Research Ltd.). 
US Patent 4,056,969. 8 Nov 1977. Priority date 28 Apr 1975, Canada. 
1 

” A method and apparatus for geochemical exploration for 
mineral, hydrocarbon and geothermal deposits are described in 
which particles which are contained in the very surface, or surficial 
layer of the earth, or of vegetation, or water are collected and 
analyzed. 


23008 Oil-source rock identification and characterization of the 
Jurassic sediments in the northern North Sea. Brooks, J.; Thusu, B. 
(Univ. of Bradford, Eng.). Chem. Geol.; 20: No. 4, 283-294(Oct 
1977). 

The hydrocarbon source beds of the northern North Sea 
basin are controlled by the nature and maturity of the organic matter 
contained in the rocks. Jurassic rocks from several wells in the basin 
have been examined using geochemical and palynological techniques 
to determine the amount and type of sedimentary organic matter, 
stages of organic maturation, palaeotemperature and hydrocarbon 
generation. In the northern North Sea, the most productive oil zone 
appears to have been the Middle Jurassic section. Chemical matura- 
tion studies and similarities in the composition of the n-hydrocarbons 
from source-rock extracts and the Statfjord and Ekofisk crude oils 
show that the Jurassic source rock at depths of 2600 to 3200 m 
represent a major source of hydrocarbon generation. At depths of 
3200 to 3650 m there may also have been some generation of 
hydrocarbons, but the characteristics of the sedimentary organic 
matter suggest that this interval has had a higher thermal history. 


23009 Neutron absorption and oxygen log for measuring hydro- 
carbon fluid content of formation. Neuman, C.H. (to Chevron Re- 
search Co., Richmond, Calif. (USA)). Canadian Patent 992,669/A/. 
6 Jul 1976. 20p. 

A method for determining the fractional-volume petroleum 
content within an earth formation is described, comprising neutron- 
activation oxygen logs and thermal-neutron-decay-time logs before 
and after flushing the petroleum from the formation, and comparing 
the results. 


23010 Method and apparatus for determining communication of a 
perforated zone with a second zone. Vann, R.R. Canadian Patent 
989,524/A/. 18 May 1976. 21p. 

A novel tracer technique is described for determining the 
integrity of cement surrounding a casing in a borehole. 


23011 Effect of the depth of occurrence of oil and gas collectors 
on their neutron moderation properties. Kozachok, I.A.; Riznik, Ya.- 
M.O. (AN Ukrainskoj SSR, Kiev. Inst. Geofiziki). Dopov. Akad. 
Nauk Ukr. RSR, Ser. B; No. 6, 495-498(1975). (In Ukrainian). 

The paper deals with the effect of the depth of occurrence of 
oil- or gas-saturated sand collectors (up to 15 km) on the spatial 
distribution of epithermal neutrons field induced in them by a Po-Be 
point source. The analysis of the calculations shows that a relative 
value of changes in the neutron flux due total and gas collector 
depth of occurrence can be essential. These effects should be taken 
into account when interpreting the data of neutron methods for 
borehole studies. 


DRILLING AND PRODUCTION 


23012 (BERC/TPR—77/13) Bell Creek Fiel micellar-polymer 
pilot demonstration first annual report, July 1976—September 1977. 
(Gary Operating Co., Englewood, Colo. (USA)). 1978. 168p. Dep. 
NTIS, PC A08/MF AO1. 

A Pilot Demonstration is being conducted to determine 
wiether micellar-polymer flooding is an economically feasible tech- 
nique for enhanced oil recovery from the Muddy Sand Unit “A” 
Reservoir of the Bell Creek Field, Powder River and Carter Coun- 
ties, Montana. During the first year of this project extensive reser- 
voir studies, site and pattern selection, design and selection of an 
optimal micellar-polymer system, water flood history matching and 
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preliminary process simulations by numerical models, and develop- 
ment of pilot injection and production wells were completed. The 
major effort during the first contract year was the design for the Bell 
Creek pilot of two optimal pape ey eed processes—one oil- 
ex and one water-external; and the concomitant development 
of a Selection Methodology by which to decide upon the more 
suitable process by means of a standard set of laboratory experiments 
and numerical simulations. This effort was completed. The oil- 
external design was selected for Bell Creek application based upon 
its superior performance in the standard test series and simulations. 
The advantages of the Bell Creek oil-external design appear to be 
better recovery performance, mobility control, and protection 
against divalent ions. 30 tables, 41 figs. 


23013 (BERC/TPR—7712) El Dorado Micellar-Polymer Dem- 
onstration Project third annual report, June 1976—August 1977. 
Rosenwald, G.W.; Miller, R.J.; Vairogs, J. (eds.). (Cities Service Oil 
Co., Tulsa, Okla. (USA)). Feb 1978. 296p. Dep. NTIS, PC A13/MF 
AOl. 

The primary objectives of this project are to determine the 
economic feasibility of improved oil recovery using two micellar- 
polymer processes and to determine the associated benefits and 
problems of each process. The El] Dorado Demonstration Project is 
designed to allow a side-by-side comparison of two distinct micellar- 
wey processes in the same field so that the reservoir conditions 
or the two floods are as nearly alike as possible. Selection of 
sulfonates and polymers for both patterns was completed. Salinity 
changes in produced fluids and in observation well samples have 
shown that breakthrough of preflush (or preflood) has occurred at 
some wells in both patterns. Observation well sampling and logging 
data showed that preflush arrived earlier at the observation wells in 
the north pattern than the south pattern. Injectivities of the micellar 
system designed for the south pattern and components of that system 
were tested in three monitoring wells. Similarly, extensive injectivity 
testing of the surfactant and polymer slugs designed for the north 
pattern was conducted using two monitoring wells. Recommended 
preflush volumes for the south pattern were revised to reflect 
corrections in reservoir data (primarily due to the lack of the upper 
zone at well MP-213). Reservoir pressure forecasts of the superposi- 
tion-of-line-sources simulator were compared with observed moni- 
toring well pressures. Injection of the chemical preflush for the 
south pattern ~~ on June 20, 1976. The micellar fluid injection 
began in the south pattern on March 22, 1977. (LK) 


23014 (ORNL/MIT—2359) Dispersion of miscible fluid in porous 
media. Moor, S.S.; Anderson, S.J.; Belt, B.A.; McAleese, J.P. (Mas- 
sachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Chemical Engineering Practice). 19 Oct 1977. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF AO1. 

The effect of particle diameter, density difference, and fluid 
flow rate on the stability of miscible displacements were investigated 
using ethanol and water solutions in a 50-cm x 2.54-cm-ID column 
packed with spherical glass beads. The flow characteristics were 
adequately described by a modified dispersion model that involves 
the — coefficient, D, and the fraction of the bed that was 
active, f. 


23015 (SAN/1395—14) Pilot demonstration of enhanced oil re- 
covery by micellar polymer waterflooding, Phase B. Quarterly report 
for the third quarter, 1977. Wade, J.E.; Staub, H.L. (City of Long 
Beach, Calif. (USA)). 24 Oct 1977. Contract EF-77-C-03-1395. 16p. 
Dep. NTIS, PC A02/MF AO1. 

A field test is in progress to demonstrate an improved oil 
recovery process which will displace economic quantities of other- 
wise non-recoverable viscous oil from the Wilmington oil field, as 
well as to determine its suitability for application to other sites. 
Approval was granted on July 5, 1977 to proceed with Phase B of 
the Milestone Schedule after all tasks in Phase A were successfully 
completed. All tasks, except Task No. 5, in Phase A previously had 
been finalized but completion of the preliminary phase of Task No. 
5, the sulfonation of a Wilmington crude feedstock, was delayed for 
several months. Favorable preliminary results on core-flood tests 
have now been obtained using a sulfonate formulated from Wilming- 
ton crude oil. Although the basic tasks performed under Phase A 
have been completed, more sophisticated laboratory work using 
fresh reservoir core material will be done in Phase B, including more 
advanced work on sulfonation tests of Wilmington crude oil. The 
first project well, Injector FT-1, was drilled, cored and completed. 
The cores from this well were frozen and are providing the fresh 
reservoir sand from which the Phase B laboratory work is being 
performed. Marathon has initiated the final fluid systems design 
work on the fresh core material from the HXa sand. This work 
includes optimization of the slug composition and optimization of the 
polymer type and concentration. Concurrently, more advanced 
work is proceeding on Wilmington crude oil sulfonation tests. Pulse 
tests have been run in an effort to demonstrate reservoir continuity 
as well as integrity of the Pier A” Fault as a communication barrier. 
Injection was initiated in Well FT-1 after sensitive quartz down-hole 
pressure gages were installed in Wells Z1-16 and Z-81 to record the 
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pulses generated by the injector. The results of this interference test 
are being analyzed. 


23016 Method for acidizing subterranean formations. Clampitt, 
R.L.; Hessert, J.E. (to Phillips Petroleum Co.). US Patent 4,068,719. 
17 Jan 1978. Filed date 24 Dec 1975. 16p. 

Gelled acidic compositions suitable for either matrix acidizing 
or fracture-acidizing of subterranean formations, and methods of 
using said compositions, are provided. Said compositions comprise 
water, a water-dispersible polymer of acrylamide, an acid, a water 
soluble compound of a polyvalent metal wherein the metal can be 
reduced to a lower polyvalent valence state and cause gelation of the 
water containing said polymer and said acid, and reducing agent 
capable of reducing said metal and causing said gelation. 


23017 Method for acidizing subterranean formations. Hessert, 
J.E.; Bertus, B.J.; Johnston, C.C. Jr. (to Phillips Petroleum Co.). US 
Patent 4,068,720. 17 Jan 1978. Filed date 24 Dec 1975. 20p. 

Gelled acidic compositions suitable for either matrix acidizing 
or fracture-acidizing of subterranean formations, and methods of 
using said compositions in acidizing operations, are provided. Said 
compositions comprise water, a water-soluble cellulose ether, an 
acid, a water soluble compound of a polyvalent metal wherein the 
metal can be reduced to a lower polyvalent valence state and cause 
gelation of the water containing said cellulose ether and said acid, 
and a reducing agent capable of reducing said metal and causing said 
gelation. 


23018 Hydraulic fracturing method using sintered bauxite prop- 
ping agent. Cooke, C.E. Jr.; Hedden, W.A.; Chard, W.C. (to Exxon 
Production Research Co.). US Patent 4,068,718. 17 Jan 1978. Filed 
date 26 Oct 1976. 10p. 

An improved method of fracturing a subterranean formation 
is described wherein particles com d of sintered bauxite are 
placed in the formation fracture to maintain the walls of the fracture 
spaced apart. The sintered bauxite particles have a specific gravity 
greater than 3.4 and are prepared from bauxite material having a 
grain size of about 12 microns or less. 


23019 Method for recovering viscous petroleum. Wu, C.H. (to 
Texaco Inc.). US Patent 4,068,715. 17 Jan 1978. Filed date 25 Jun 
1976. 10p. 

Disclosed is a method for recovering viscous oil from subter- 
ranean, viscous oil containing formations, particularly from shallow 
formations which overlie water zones. The production well is com- 
pleted in the entire oil zone and small amount in the water zone. At 
least two separate injection means are established in the injection 
well, the first being in communication with the lower part of the oil 
formation and upper part of the water formation, with the second 
injection means being in communication with the upper part of the 
oil formation. Heated air is injected via the first injection means into 
the lower part of the oil formation near the oil—water interface, the 
air channeling through the upper part of the water zone and causing 
an in situ combustion reaction to occur at the oil water contact. Air 
injection supports an in situ combustion reaction in the oil water 
contact zone which heats the oil above by conduction as well as hot 
gas convection through the oil saturated interval. Steam is then 
injected into the upper portion of the oil saturated interval by the 
second injection means while continuing injecting air into the lower 
portion of the formation to expand the burned out zone upward. 


23020 Method of treating oil-bearing formation using molten 
sulfur insulating. Dew, J.N.; Whitfill, D.L.; Crumb, R.E. (to Conti- 
nental Oil Co.). US Patent 4,062,405. 13 Dec 1977. Filed date 22 
Nov 1976. 6p. 

Molten elemental sulfur is used as an insulating packer fluid in 
injection wells for steam drive secondary recovery of petroleum 
from petroliferous formations. 


23021 Corrosion control techniques for platforms and pipelines. 
Lowe, R.A. Offshore Serv.; 10: No. 12, 24, 26, 28, 30-31(Dec 1977). 

This article covers the methods of controlling corrosion on 
the platform structures themselves and their accessories from the 
splash zone downwards into the seabed. (LK) 


23022 Behind casing fluid flow detection in producing wells using 
gas lift. Paap, H.J.; Arnold, D.M. (to Texaco Inc.). US Patent 
4,057,720. 8 Nov 1977. Filed date 3 Nov 1975. 28p. 

Methods are provided for locating and measuring the linear 
flow velocity and volume flow rate of undesired water production 
behind casing in a producing well operating on gas lift while the 
well remains in a producing configuration. A well logging tool sized 
and adapted for passing through production tubing is lowered 
through the tubing string into the producing zone. The tool contains 
a source of 14 MeV neutrons and two longitudinally spaced gamma 
ray detectors. The detector may be placed alternately above or 
below the neutron source on the tool while maintaining the same 
source to detector spacing. With the well on production under gas 
lift the earth formations behind the casing are irradiated with 14 
MeV neutrons, either continuously or in bursts, to activate elemental 





MAY 31, 1978 


oxygen nuclei comprising the molecular structure of the undesired 
water flow. The decay of unstable isotope nitrogen-16 produced 
thereby is detected by the detection of its characteristic gamma rays 
at the dual spaced detectors. These measurements may then be 
interpreted in terms of the linear flow rate and volume flow rate of 
the undesired water flow. 


23023 Hot water flood. Clingman, W.L. US Patent 4,057,106. 8 
Nov 1977. Filed date 12 Jul 1976. 6p. 

An apparatus is described for injecting hot water into an oil 
well head to facilitate recovery of residual oil deposits. 


23024 Apparatus and method for controlling the flow of fluids 
from a well bore. Perkins, L.E. US Patent 4,044,834. 30 Aug 1977. 
Filed date 9 Apr 1975. 14p. 

There is disclosed a device and a method for controlling the 
flow of fluid from a well bore. The device comprises a fluid control 
valve placed in the choke line of a well and has a shaped helical or 
spiral duct formed in one embodiment by a tapered screw-like plug 
engaging a hollow sleeve. In another embodiment, the plug is 
cylindrical and screw-like threads are formed in the hollow sleeve. 
The valve increases the degree of control over well bore pressure 
and flow rate as the well bore pressure fluctuates. The valve 
responds automatically to changes in the well bore pressure and is 
controlled by a control system including a hydraulic circuit and 
controls which visually indicate the position of the screw-like plug 
with respect to the hollow sleeve. The movement of the plug is 
controlled by the control system and the net pressure exerted on the 
plug by the fluid flowing through the control valve from the well 
bore. 27 claims, 10 figures. 


23025 Microbial oil recovery. Dunlop, D.D. (Florida Power and 
Light Co., Miami). pp 301-308 of In Microbial energy conversion. 
Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The potential for oil recovery through microbiological tech- 
niques is several hundred billion barrels. The challenge to the 
microbiological community is offered to make that potential a reali- 
ty. 


23026 Effect of the spacing of wells and the ratio of the viscosity 
of petroleum and water on waterless petroleum recovery. Taranchuk, 
V.B. Dokl. Akad. Nauk BSSR; 20: No. 11, 992-994(Nov 1976). (In 
Russian). 

Results are presented of two-phase filtering in linear systems 
associated with staggered and frontal well spacing methods. The 
dependencies of the coefficient of maximum waterless petroleum 
recovery were determined from results of spacing wells in the linear 
system and from the water-petroleum viscosity ratio. 


PROCESSING 
REFER ALSO TO CITATION(S) 23305 


23027 (HCP/B70258—01) Small refiner bias analysis. Final 
report. (Gordian Associates, Inc., New York (USA)). Jan 1978. 
Contract EM-77-C-01-8758. 218p. Dep. NTIS, PC A1l0/MF AOl. 

The small refiner bias program, part of the entitlements 
program, was intended to help maintain the competitive viability of 
small and independent refiners. The bias program provides for 
issuance of additional entitlements to small refiners on a sliding scale 
basis as a function of company size. This study focuses on the impact 
of differences in refinery size, refinery type, and type of crude run, 
by means of engineering and economic analysis of a wide range of 
possible refinery operations. Estimates are made of refinery invest- 
ment costs, operating costs, product realizations, and operating 
margins before and after capital charges. The appropriate govern- 
ment policy toward small and independent refiners is discussed. The 
present entitlements program is not completely successful in equaliz- 
ing the delivered cost of equivalent crudes (domestic and foreign). 


(DLC) 


23028 Hydrogen-producing hydrocarbon conversion with gravity- 
flowing catalyst particles. Greenwood, A.R. (to UOP Inc.). US 
Patent 4,069,134. 17 Jan 1978. Filed date 26 Oct 1976. 12p. 

A multiple-stage catalytic conversion system is claimed in 
which a hydrocarbonaceous charge stock is reacted in a plurality of 
catalytic reaction zones, through all of which the catalyst particles 
flow downwardly via gravity-flow. The charge stock, in the absence 
of added, or recycled hydrogen, is reacted in a first reaction zone (1) 
into which fresh, or regenerated catalyst particles are introduced 
and, (2) from which deactivated catalyst particles are withdrawn for 
regeneration. The reaction product effluent emanating from the first 
reaction zone is further reacted in a multiple-zone stacked reaction 
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system (1) into the uppermost zone of which fresh, or regenerated 
catalyst particles are introduced and (2) from the lowermost zone of 
which deactivated catalyst particles are withdrawn for regeneration. 
The product effluent from the lowermost reaction zone in the 
stacked system is separated to recover the intended product. 


23029 Hydrogen-producing hydrocarbon conversion with gravity- 
flowing catalyst particles. Giuliani, C.J. (to UOP Inc.). US Patent 
4,069,135. 17 Jan 1978. Filed date 26 Oct 1976. 12p. 

A multiple-stage catalytic conversion system is claimed in 
which a hydrocarbonaceous charge stock is reacted in a plurality of 
catalytic reaction zones, through all of which the catalyst particles 
flow downwardly via gravity-flow. The charge stock, in the absence 
of added, or recycled hydrogen, is reacted in the last reaction zone, 
from which deactivated catalyst particles are withdrawn for regen- 
eration. The reaction product effluent emanating therefrom is further 
reacted in an intermediate reaction zone. Additional reaction of the 
product effluent, from the intermediate zone, is effected in the first 
reaction zone, through which fresh, or regenerated catalyst particles 
are introduced into the system. The effluent from the first reaction 
zone is separated to recover the intended product. The system may 
comprise three or more reaction zones in side-by-side relationship, 
with the catalyst particles being transported from the lower end of 
one zone to the upper end of the next succeeding reaction zone. The 
reaction zones may assume a stacked configuration, sharing a 
common vertical axis, with the catalyst particles being movable from 
one zone to the next zone via gravity-flow. 


23030 Hydrocarbon separating process. Lauder, B.T.; Rolfe, 
J.R.K. (to British Petroleum Co., Ltd.). US Patent 4,069,142. 17 Jan 
1978. Priority date 15 Sep 1975, United Kingdom of Great Britain 
and Northern Ireland (UK). 4p. 

A cyclic, vapor-phase, pressure swing process for the separa- 
tion of n-paraffins from a mixture with nonstraight chain hydrocar- 
bons comprises the steps of adsorption purge and desorption. Purge 
effluent is recycled through a bed of a 5 A molecular sieve in an 
adsorption stage and an effluent of reduced n-paraffin content is 
recovered. The bed is purged to remove surface adsorbed and 
interstitial matter by reducing the pressure in the bed by direct 
contact condensation with fresh feed introduced at or near ambient 
temperature. A purge effluent is recovered for recycle to stage (1). 
The bed is then desorbed to recover n-paraffins by further reducing 
the pressure in the bed. 


23031 Process for recovering fuel oil from topped crude. Lionetti, 
T.A.; Miller, K.D.; Parker, L.C. (to Texaco Inc.). US Patent 
4,069,141. 17 Jan 1978. Filed date 27 Dec 1976. 8p. 

A topped crude oil is admixed with a hydrocarbon solvent 
and centrifuged in the presence of a brine carrier to produce a 
hydrocarbon solvent-fuel oil mixture and a brine-asphalt-fuel oil 
mixture, the latter mixture being recovered and admixed with a 
ketone solvent which effects emulsion breaking and extracts residual 
fuel oil, a ketone solvent-rich phase being subsequently recovered 
and subjected to fractionation to separate the fuel oil from the ketone 
solvent, the latter being recycled for further usage. 


23032 Hydroconversion process. Bearden, R. Jr.; Aldridge, C.L. 
(to Exxon Research and Engineering Co.). US Patent 4,067,799. 10 
Jan 1978. Filed date 2 Jul 1976. 8p. 

A heavy hydrocarbonaceous oil is converted to lower boiling 
hydrocarbon products by treatment with hydrogen in the presence 
of a catalyst comprising a metal phthalocyanine and a particulate 
iron component. 


23033 Catalytic cracking process. Hauschildt, F.W.; Bertolacini, 
R.J. (to Standard Oil Co. (Indiana)). US Patent 4,067,798. 10 Jan 
1978. Filed date 26 Feb 1976. 14p. 

A method is given for catalytically cracking an isolated 
reactant feed, 80 to 100 volume percent of which is a substantially 
mono-aromatic hydrocarbon fraction boiling in the boiling range of 
heavy gasoline and the remainder of which is a vaporizable hydro- 
carbon fraction, under effective cracking conditions of cracking 
temperature, catalyst composition, catalyst activity, catalyst-to-feed 
weight ratio, and weight hourly space velocity, to produce an 
isolated product having increased low molecular weight olefin and 
low molecular weight monoaromatic contents and a reduced sulfur 
content and having a high octane rating. 


23034 Process for desulfurizing and blending naphtha. Howard, 
K.A.; Winter, W.E. Jr.; Moritz, K.H.; Paynter, J.D. US Patent 
4,062,762. 13 Dec 1977. Filed date 14 Sep 1976. 6p. 

A sulfur-containing naphtha is separated into at least three 
fractions. Each fraction is desulfurized separately by a different 
desulfurization method. Subsequently, the desulfurized fractions are 
recombined. The intermediate boiling point naphtha fraction is de- 
sulfurized by an alkali metal desulfurization process, preferably in 
the presence of added hydrogen. 
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23035 Fluid coking process. Metrailer, W.J.; Matula, J.P. (to 
Exxon Research and Engineering Co.). US Patent 4,057,487. 37 Nov 
1977. Filed date 19 Jul 1976. 4p. 

hydrocarbonaceous oil is introduced to a quench and 
scrubbing zone mounted on a fluid coking reactor. Heat from the 
coker vapor product vaporizes a portion of the hydrocarbonaceous 
oil. The unvaporized portion of the oil is used to quench and scrub 
the coker vapor product. The bottoms fraction of the quench and 
scrubbing zone is passed to a vacuum distillation zone to recover a 
mays fraction and to produce a vacuum residuum for use as 
coker ‘ 


23036 Catalyst pretreatment with hydrocarbon feedstock. Cahn, 
R.P.; Longwell, J.P. (to Exxon Research and Engineering Co.). US 
Patent 4,058,575. 15 Nov 1977. Filed date 12 Jun 1975. 16p. 

Partially deactivated hydrocarbon conversion catalysts com- 
prising (a) one or more Lewis acids of the formula MX/sub n/ 
where M is a metal selected from Group III-A, IV-B, V or VI-B 
elements of the Periodic Table, X is a halogen, n is the ratio of 
halogen atoms to atoms of M and varies from | to 8, and (b) a strong 
Bronsted acid are contacted with a hydrocarbon feedstock to recov- 
er the active or potentially active catalyst species from the partially 
deactivated catalyst stream prior to regeneration. In addition, poten- 
tial organic and inorganic catalyst poisons present in said feedstock 
are removed therefrom during said contacting prior to introducing 
said feedstock into a hydrocarbon conversion process. 


23037 System for regenerating fluidizable catalyst particles. 
Gross, B.; Owen, H. (to Mobil Oil Corp.). US Patent 4,057,397. 8 
Nov 1977. Filed date 8 Mar 1976. 10p. 

A hydrocarbon conversion-catalyst regeneration riser means 
system with interconnecting standpipes is described which relies 
upon catalyst separating and collecting vessels about the upper end 
of each riser means, means for contacting collected catalyst with 
gaseous material, standpipe means for passing collected catalyst in 
each vessel means to the lower portion of each riser means opposite 
from that from which obtained, a standpipe for passing collected 
regenerated catalyst directly to a lower bottom portion of said 
regeneration riser means and another standpipe for passing collected 
regenerated catalyst into the standpipe passing spent catalyst to the 
lower portion of the regeneration riser. 


23038 Solvent recovery process for n-methyl-2-pyrrolidone in hy- 
drocarbon extraction. Bushnell, J.D.; Leighton, M.D.; McDonald, 
T.M. (to Exxon Research and Engineering Co.). US Patent 
4,057,491. 8 Nov 1977. Filed date 26 Mar 1976. 8p. 

N-methyl-2-pyrrolidone is recovered from the raffinate and 
extract phases produced by its use in hydrocarbon extraction proc- 
esses, particularly lube oil extraction, through the use of flash 
evaporation and/or distillation followed by gas stripping. Water 
buildup in the recovered solvent is prevented by employing solvent 
dehydration means in the solvent recovery line after gas stripping. 
Proper control of process parameters enables the dehydration means 
to remove excess water without requiring additional heat input to 
the process. 


23039 Fluidized bed hydrocracking of heavy hydrocarbon liquids. 
Basu, A. Salt Lake City; Univ. of Utah (1977). 192p. University 
Microfilms Order No. 77-23,102. 

Thesis (Ph. D.). 

For many catalytic reactions of industrial importance, the 
fluidized bed reactor has certain advantages over the fixed bed. In 
this study, an experimental program was designed and carried out to 
determine the feasibility of fluidized bed hydrocracking of potential 
commercial feedstocks in the vapor phase. A bench-scale, continu- 
ous 1-inch i.d. fluidized bed hydrocracking unit was built for this 
study. Two feedstocks, a petroleum catalytic cycle oil feedstock (250 
to 343°C, ASTM distillation) and a coal-oil fraction (250 to 412°C, 
ASTM distillation) from the Synthoil process, were processed. The 
hydrocracking catalyst (average particle size : 49.8 microns) was 
prepared by grinding a commercial nickel-tungsten oxide supported 
on silica-alumina pelleted catalyst and subsequently sulfiding the 
selected size fraction. The minimum fluidization velocities in high 
[ee (500 to 2000 psig) and high temperature (up to 450°C) gas 

uidized beds were experimentally determined by measuring the 
pressure drop through the solids in the fixed-bed state. The data, 
obtained for a Re/sub mf/ range of 0.016 to 31.5, were correlated by 
a generalized equation available in the literature for predicting the 
minimum fluidization velocity in atmospheric gas and liquid flui- 
dized beds. Operating conditions to obtain fluidized-bed hydrocrack- 
ing of the feedstocks in the vapor phase are laid out. 


23040 Mechanism of carbon formation during steamcracking of 
hydrocarbons. LeHaye, J.; Badie, P.; Ducret, J. (Centre de Re- 
cherches sur la Physico-Chemie des Surfaces Solides, Mulhouse, 
France). Carbon; 15: No. 2, 87-93(1977). 

The authors investigated carbon formation during steam- 
cracking of cyclohexane, toluene and n-hexane. The kinetic study of 
deposition and the observation of deposits by electron microscopy 
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show that carbonaceous materials may be formed as follows: (1) In 
the case of cyclohexane and toluene, the initial hydrocarbon reacts 
in the gas phase and forms hydrocarbon species which condense into 
droplets, striking substrate on which they solidify (dehydrogena- 
tion). (2) In the case of n hexane, the hydrocarbon yields gaseous 
intermediate species which react on the substrate and form carbona- 
ceous products. 


23041 Consideration of catalyst pore structure and asphaltenic 
sulfur in the desulfurization of resids. Richardson, R.L.; Alley, S.K. 
(Union Oil Co. of California, Brea). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 20: No. 2, 554-563(Mar 1975). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 4 1975). 

See CONF-750410—P2. 

The desulfurization of the resids from a West Coast crude and 
a Kuwait crude is analyzed as a function of the pore structure of the 
cobalt moly catalyst and the percentage of asphaltenic sulfur in the 
crudes. The two crudes are characterized in detail. The refractori- 
ness of asphaltenes or resistance to desulfurization is considered from 
the tendency of a fine pore catalyst partially to exclude asphaltenes 
and the complete steric hindrance of sulfur in asphaltenes. The effect 
of coke deposition on the pore size distribution and asphaltene 
exclusion as a function of temperature are determined. The exclusion 
of asphaltene is related to the distribution of Ni inside and outside 
the catalyst pore structure, but there appears to be no correlation 
with the V distribution. (JSR) 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 22856, 23074, 23078, 23081, 
24715, 24744 


23042 (CONF-7609133—) Energy and feedstocks: challenges for 
Texas. (Texas A and M Univ., College Station (USA). Coll. of 
Engineering). 1976. 108p. A and M University, College Station. 
From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 
Separate abstracts are prepared for the thirteen papers pre- 
sented at the proceedings. (MCW) 


23043 (CONF-7609133—, pp 7-10) Overview of the problems 
and opportunities of the chemical industry posed by the energy situa- 
tion. Pruitt, M.E. (Dow Chemical Co., Midland, MI). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

A 15% reduction in petrochemical feedstocks would impact 
1.7 million jobs and cost our economy $65 to 70 billion per year. 
This paper discusses the present situation of the petrochemical 
industry in Texas, the impact of the energy crisis on the industry, 
and the opportunities that this crisis presents. (DLC) 


23044 (IPC—76-43) Petrochemicals in Europe: nervousness 
about the future. Mallat, A. (Ato Chimie, 75 - Paris (France)). 1976. 
Tp. (CONF-7604139—1). Petroleum Refiners Association, Washing- 
ton, DC. 

From 1. international petrochemical conference; San Antonio, 
TX, USA (4 Apr 1976). 

A brief review of the recent past leading to the present 
dangerous instability of the petroleum industry is made. In order to 
meet the forecast goals to 1980, the author concludes that produc- 
tion will have to grow faster than gross domestic product has been 
projected. Concern for full employment and trade balance is cited. 
He points out specific concerns in the petrochemical industry and 
how the challenges may be met. (MCW) 


23045 (PB—270244) Potential increased production of auto- 
motive diesel fuels. Final report on task 17. Hoot, W.F. (Kellogg 
(M.W.) and Co., Houston, Tex. (USA). Refinery Process Div.). 1 
Dec 1972. Contract CPA-70-68. 40p. NTIS PC A03/MF AOIl. 

Automotive diesel engines are more efficient than automotive 
gasoline engines and thus deliver more power per unit fuel consump- 
tion. The diesel engines also are less polluting since their exhaust 
gases are free from lead contamination and contain less nitrogen 
oxides (NOx) than do the gases from gasoline engines. It may be 
possible, therefore, to significantly reduce automobile pollutants by 
using diesel engines rather than gasoline engines in the future. The 
purpose of this study is to estimate the potential production of 
automotive diesel fuels in the United States since widespread adop- 
tion of diesel engines to replace gasoline engines would greatly 
increase the demand for diesel fuels. The effect of maximizing diesel 
fuel production on the refinery product slate is also needed since 
shortages in other areas could develop. 


23046 Thermal cracking of hydrodesulfurized residual petroleum 
oils. McKinney, J.D.; Sebulsky, R.T.; Wynne, F.E. Jr. (to Gulf 
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Research and Development Co.). US Patent 4,061,562. 6 Dec 1977. 
Filed date 12 Jul 1976. 18p. 

A process is given for the production of ethylene by the 
noncatalytic riser cracking of hydrodesulfurized residual petroleum 
oils in the presence of entrained hot, inert solids. 


23047 Thermal cracking process employing crushed oil shale as 
fuel. Wynne, F.E. Jr. (to Gulf Research and Development Co.). US 
Patent 4,057,490. 8 Nov 1977. Filed date 12 Jul 1976. 12p. 

In the thermal cracking of a hydrocarbon feed oil to produce 
a product including ethylene, the feed oil is passed together with 
entrained hot solids through a high temperature cracking zone. 
Coke-laden hot solids are recovered and passed to a burner zone 
together with crushed oil shale as supplementary fuel. An acidic 
material, such as HF catalyst from an alkylation unit, can also be 
employed as supplementary fuel. The acidic material will react with 
alkaline components in the oil shale to form stable neutral salts 
which circulate as heat carrier solids. 


23048 Petroleum-based carbon. Mantell, C.L. Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 20: No. 2, 312-320(Mar 1975). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

See CONF-750410—P2. 

By the use of tables and flowsheets, the properties of petro- 
leum cokes, electrode and coke production processes, electrode 
consumption, and carbon black production processes are outlined. 


(JSR) 


23049 Characterization of petroleum pitches used for coke pro- 
duction. Smith, W.E.; Napier, B.; Horne, O.J. (Union Carbide Corp., 
Oak Ridge, TN). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 20: No. 2 
369-375(Mar 1975). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

See CONF-750410—P2. 

Discovery and implementation of pitches as bonding agents is 
recorded in some of the earliest known documents, and their usage 
in all probability long predates recorded history. Numerous indus- 
tries have been built around such applications as road surfacing, 
roofing materials, and various adhesive and sealant formulations. 
One application in which pitch materials have been used is as a 
binder in the fabrication of composite structures which can subse- 
quently be pyrolyzed to yield carbon. Such fabrication schemes 
place emphasis on pitch materials that exhibit appropriate properties 
both as plastics at fabrication temperatures and as ceramic-type 
materials after carbonization. Since the properties of the latter are 
quite dependent on the characteristics of the raw material, the 
fabrications engineer becomes interested in composition, coke yields, 
and volume yields as they relate to the mechanical and electrical 
properties of the end product. As a part of a continuing study at the 
Oak Ridge Y-12 Plant on precursors to carbon, this report evaluates 
the composition and reproducibility of commercial pitch products 
from the Ashland Oil Company, Ashland, Kentucky. The pitches 
were isolated as distillate fractions from a cracking operation. Such 
an approach to pitch production reduces metallic impurities and 
represents an effort toward better control of pitch properties. This 
paper describes characterization studies on the molecular composi- 
tion of both pitch and feedstock samples using nuclear magnetic 
resonance techniques. 


23050 Petroleum derived carbons. Hydrocracking and hydro- 
treating. Balk, J.S. (ed.). Washington, DC; American Chemical Soci- 
ety (1975). 291p. (CONF-750410—P2). Technical Center, IL. 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 
GSR Selected papers were individually abstracted and indexed. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 23076 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 23027, 24152, 24157, 24210, 
24461, 24462, 24463 


23051 (TID—28043/1) Oil and gas replacement cost: develop- 
ment and production. Volume I. Discussion of methodology, exhibits, 
and projections. Final report. (Gruy Federal, Inc., Arlington, Va. 
(USA)). 5 Aug 1977. 101p. NTIS, MF AOl. 

Portions of document are illegible. 

The Federal Energy Administration (FEA), other Govern- 
mental agencies, Congress, and industry are affected by the mandate 
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of the Federal government to provide for prices that reflect the true 
replacement cost of oil and gas. The Office of Oil and Gas has 
therefore contracted for a series of studies on Oil and Gas Replace- 
ment Cost. The study was conducted to project the development 
and production costs by region and ih depth interval for the 
benchmark years 1980, 1985, and 1990. The identification and collec- 
tion of reliable and consistent historical series disaggregated to these 
levels is considered essential to the generation of accurate and viable 
forecasts of replacement costs for oil and gas production systems. 
Twenty-four geographical regions were specified and six depth 
classes. A clear delineation is drawn between the cost of drilling and 
completing development wells and the cost of operating producing 
wells. Development well costs are projected on a cost per foot basis. 
Operating costs of producing wells are projected on a cost per 
month basis. (JRD) 


23052 (TID—28043/2) Oil and gas replacement cost: develop- 
ment and production. Volume II. Exhibits. Final report. (Gruy Feder- 
al, Inc., Arlington, Va. (USA)). 5 Aug 1977. 294p. NTIS, MF A011. 
Portions of document are illegible. 
Data tables are presented relative to the replacement cost of 
petroleum and natural gas in the USA for the benchmark years 1980, 
1985, and 1990. (IRD) 


23053 Oil and gas from the North Sea. Pt. 3. Economic aspects of 
North Sea oil. Schuermeyer, G. (DEMINEX Deutsche 
Erdoelversorgungsgesellschaft m.b.H., Essen (Germany, F.R.)). 
Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 9, 398- 
402(Sep 1977). (In German). 

In spite of severe ecological conditions and substantial risks 
involved, the North Sea offers enough incentive for the exploration 
of oil and gas. The production of oil from medium sized and major 
fields is expected to provide a satisfactory return on investment. This 
economic incentive must be there also in future, if the enormous 
funds necessary for the activities in the North Sea shall be available. 
Various aspects of the offshore activities in the North Sea area 
systematically presented in this article series. Economic aspects of 
the North Sea oil form the subject of the following article. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 24503 


23054 Process to embody waste automotive lubricating oils into a 
fuel additive to reduce corrosion and deposits and augment energy 
availability. Norris, R.S. US Patent 4,061,473. 6 Dec 1977. Filed date 
21 Aug 1975. 6p. 

A process is described which makes use of waste automotive 
lubricating oils as an energy source, and function as an emulsifier, 
into which oils are embodied, and agitated, aqueous solutions of 
water-soluble salts of those metals which inhibit corrosion and 
minimize deposits when fuel oils are burned. The resultant fuel oil 
additive, as a water-in-oil emulsion, is introduced into fuels which 
contain corrosives, prior to combustion in boilers, gas turbines, or 
diesel engines. Upon combustion, the inhibiting metals from the 
additive combine with the corrosives in the fuel to form innocuous 
compounds. 


23055 Recycle and disposal of waste at the Altona Refinery. 
Hartyanszky, P.; Salusinszky, A.L. (Petroleum Refineries Pty. Ltd., 
Altona, Australia). pp T43-T44 of In Treatment, recycle, and dispos- 
al of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash 
University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The problems presented by the disposal of spent caustic and 
spent sulfuric acid are briefly summarized and the solutions found 
indicated. (JSR) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23078, 23083, 24167, 24248, 
25111, 25135, 25147, 25148, 25149, 25150, 25151, 25202, 25203, 
25204, 25207, 25211, 25212, 25213, 25214, 25215 


23056 (AD-A—042978) Spill risk analysis program: methodolo- 

gy development and demonstration. Volume II. Final report. White, 

W.D.; Stoehr, L.A. (Operations Research, Inc., Silver Spring, Md. 

(USA). Resource Analysis Div.). Apr 1977. Contract DOT-CG- 

31571-A. 110p. (ORI-TR—964(Vol.2)). NTIS PC A06/MF AOl1. 
For abstract, see AD-A—043054. 


23057 (AD-A—043054) Spill risk analysis program. methodolo- 
gy development and demonstration. Volume I. Final report. Stoehr, 
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L.L.A.; Morgan, C.H.; Reiffler, F.J.; Tullier, P.M. (Operations Re- 
search, Inc., Silver Spring, Md. (USA). Resource Analysis Div.). 
Apr 1977. Contract T-CG-31571-A. 286p. (ORI-TR—9264-Vol- 
1). NTIS PC A13/MF AOl1. 

This report describes research and results in the development 
and demonstration of systematic methods of assessing the effective- 
ness of either proposed or recently implemented merchant marine 
safety regulations. The methods have been designed primarily to 
assist Coast Guard regulatory decision-makers in their selection of 
alternative means of reducing marine transportation casualties and 
spills of hazardous or polluting materials. The methodology involves 
both analytical and logical modeling of merchant marine operations 
and the casualty process. Analytic modeling of ship collisions is 
primarily in terms of the physical parameters (e.g., vessel size, speed, 
maneuverability) of the system, but human response parameters are 
also considered. Logical modeling of casualties addresses the effects 
of changes in regulations and involves the structured conduct of 
quasi-experiments using the Coast Guard data base of marine casual- 
ty reports. A preliminary analysis of the Coast Guard Pollution 
Incident Reporting System (PIRS) is also included. This report 
supplements, but does not replace information contained in Report 
No. CG-D-15-75, Spill Risk Analysis Program Phase II Methodolo- 
gy Development and Demonstration (NTIS AD-785026). 


23058 (AD-A—043802) Use of pattern recognition techniques 
for typing and identification of oil spills. Final report. Curtis, M.L. 
(Rice Univ., Houston, ‘Tex. (USA)). Apr 1977. 2iIp. NTIS PC A02/ 
MF AOl. 

The infrared spectra of oils have many sharp peaks and good 
identification results from reading just the amplitudes of these peaks. 
Indeed, about fifteen properly chosen peaks will usually suffice. The 
Coast Guard contracted with Rice University to set up identification 
procedures based on ultraviolet fluorescence spectra of oils, and to 
determine whether or not techniques used for infrared analysis could 
be applied to interpretation of fluorescence spectra. The basic result 
is that simply reading peak amplitudes of fluorescence spectra will 
not suffice to give good identification. The same conclusion holds if 
one also reads the amplitudes at the valleys in between the peaks. 
However, by assigning a sharpness factor to valleys and peaks, one 
can extract sufficient information to result in very reliable identifica- 
tion. An algorithm for doing this has been devised and implemented 
in the form of a computer program. A second purpose of the 
contract was to test the independence of the infrared and fluores- 
cence spectra. A conservative formula is given based on the limited 
information currently available. 


23059 (FEA/S—77/323) Strategic petroleum reserve. Draft en- 
vironmental impact statement. Volume III. Appendix C. West Hack- 
berry Expansion, Black Bayou, Vinton, Big Hill. (Federal Energy 
Administration, Washington, D.C. (USA); National Energy Infor- 
mation Center, Washington, D.C. (USA)). Sep 1977. 432p. Dep. 
NTIS, PC A19/MF AO1. 

This chapter contains a detailed evaluation of the environ- 
mental impacts which would be associated with the construction and 
operation of the four candidate SPR salt dome sites. A discussion of 
impacts associated with alternative facility components is provided. 


23060 (FEA/S—77/339) Capline group salt domes. Draft envi- 
ronmental impact statement. Volume I. Bayou Choctaw Expansion, 
Chacahoula, Iberia, Napoleonville, Weeks Island Expansion. (Federal 
Energy Administration, Washington, D.C. (USA)). Sep 1977. 408p. 
Dep. NTIS, PC A18/MF AO1. 

This EIS for the Capline Group in Louisiana is in three 
volumes. Volume I contains the text of the EIS and includes 
summary descriptions of the project of the environment, and of the 
project's probable impacts. Mitigative measures and unavoidable 
adverse impacts are reviewed. The relationship between local short- 
term uses of the environment and long-term productivity is dis- 
cussed. Those commitments of resources which are irreversible and 
irretrievable are also discussed. Proposed and alternative actions are 
summarized, and the agencies contacted and the various permits and 
licenses required are listed. 


23061 (FEA/S—77/340) Capline group salt domes. Draft envi- 
ronmental impact statement. Volume II. Bayou Choctaw Expansion, 
Chacahoula, Iberia, Napoleonville, Weeks Island Expansion. (Federal 
Energy Administration, Washington, D.C. (USA)). Sep 1977. 442p. 
Dep. NTIS, PC A19/MF AO1. 

This EIS for the Capline Group in Louisiana is in three 
volumes. Volume II contains appendices A, B, and C which provide 
details concerning the project description, the environment (regional 
and site specific), and probable impacts which were summarized in 
Chapters 2.0, 3.0, and 4.0, respectively of Volume I. 


23062 (FEA/S—77/344) Seaway group salt domes. Draft envi- 
ronmental impact statement. Volume I. Bryan Mound expansion, 
Allen, Damon Mound, Nash, West Columbia. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). Sep 1977. 370p. Dep. NTIS, 
PC A16/MF AOI. 


ERA VOL. 3, NO. 10 


This EIS for the Seaway Group is in three volumes. Volume 
I contains summary descriptions of the project, of the environment 
and of the project’s probable impacts. A review of mitigative meas- 
ures and unavoidable adverse impacts is presented. The relationship 
between local short-term uses of the environment and long-term 
productivity is discussed. Those commitments of resources which 
are irreversible and irretrievable are also discussed. Proposed and 
alternative actions are summarized and the agencies contacted and 
the various permits and licenses required are listed. 


23063 (FEA/S—77/345) Seaway group salt domes. Draft envi- 
ronmental impact statement. Volume II. Appendices A and B. Bryan 
Mound Expansion, Allen, Damon Mound, Nash, West Columbia. 
(Federal Energy Administration, Washington, D.C. (USA)). Sep 
1977. 325p. Dep. NTIS, PC A14/MF AO1. 

This EIS for the Seaway Group is in three volumes. Volume 
II contains Appendices A and B. These provide details concerning 
the project description and the existing environment (regional and 
site specific), which were summarized in Chapters 2.0 and 3.0 
respectively. 


23064 (FEA/S—77/346) Seaway group salt domes. Draft envi- 
ronmental impact statement. Volume III. Appendices C—J. Bryan 
Mound Expansion, Allen, Damon Mound, Nash, West Columbia. 
(Federal Energy Administration, Washington, D.C. (USA)). Sep 
1977. 366p. Dep. NTIS, PC A16/MF AO1. 

This EIS for the Seaway Group is in three volumes. Volume 
III contains Appendices C through J. Appendix C provides details 
concerning the probable impacts which were summarized in Chapter 
4.0. Appendices D through J are technical appendices containing 
backup data and methodology used in compiling the report. 


23065 (SNV-PM—783) Oil pollution in the Baltic Sea. A chemi- 
cal analytical search for monitoring methods. Rudling, L. (Statens 
Naturvaardsverk, Solna (Sweden)). 1976. 80p. Dep. NTIS (US Sales 
Only), PC A05/MF AO1. 

In order to investigate the reliability of different methods for 
the documentation of oil pollution in marine systems, especially the 
Baltic, samples of water, sediment, and organisms have been ana- 
lyzed by different analytical techniques. For water analyses different 
liquid/liquid extractors were tried, which facilitated the extraction 
of large sample volumes of water (approximately 200 1) with small 
volumes of an organic solvent. The extracts were analyzed, after 
chromatography on aluminum oxide-silica gel, with infrared, fluores- 
cence, and gas chromatographic methods. The fluorescence and gas 
chromatographic (GC) analysis indicated that only a small part of 
the hydrocarbon fraction, as determined by infrared absorption 
analysis, could be attributed to petroleum hydrocarbons (PH), less 
than or equal to 1 yg/I. In addition to water samples, sediments from 
the Baltic sea and from the west coast of Sweden--in total ca 70 
samples--were analyzed by different analytical techniques. The sedi- 
ments were extracted with acetone/methylene chloride and were 
thereafter separated by adsorption chromatography--aluminum 
oxide-silica gel--in fractions of paraffin-naphtene (p-n) hydrocarbons, 
aromatic hydrocarbons, and polar compounds. These fractions were 
analyzed by infrared adsorption, fluorescence, gas chromatography 
and liquid chromatography with UV-detection. Results of these 
analyses are presented and discussed along with results of aquatic 
mussel analyses. (JRD) 


23066 Methods of measurements and examples of measurement 
on odorous substances (lower aldehydes and styrene) in the petrochem- 
ical complex area. Nagai, K.; Naka, K.; Matsubayashi, B.; Takatsuka, 
M.; Murata, M. Akushu No Kenkyu; 4: No. 19, 23-32(Mar 1975). (In 
Japanese). 

The determination of airborne odorous compounds (lower 
aldehydes and styrene) near a petrochemical complex in Yokkaichi is 
described. Gas chromatography was adopted for the determination 
of lower aldehydes. The highest concentrations of formaldehyde, 
acetaldehyde, propionaldehyde, and butylaldehyde measured on 
August 5, 1974 were 36, 46, 7.5, and 6.1 ppb, respectively. Styrene 
was also determined by gas chromatography. The concentration of 
styrene was less than 5 ppb at the end of November 1974. Styrene at 
this concentration was hardly noticed by the residents. Acrolein was 
not detected by gas chromatographic, colorimetric, or hexyl resorcin 
methods. The collection of the sample gases was made with a 
vacuum bottle and low temperature condensation apparatus. 


23067 EPA industrial pollution control R and D program. Petro- 
leum refining and organic chemicals industries. Lacy, W.J. (Environ- 
mental Protection Agency, Washington, DC); Des Rosiers, P.E.; 
Myers, L.H.; Short, T.E. Prepr., Div. Pet. Chem., Am. Chem. Soc.; 20: 
No. 1, 274-286(Feb 1975). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

See CONF-750410—P1; CONF-740955—P%S. 

The Research, Development, and Demonstration grants pro- 
gram of EPA has been implemented to meet current and emerging 
needs for water pollution control and energy conservation in the 
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Petroleum Refining and Organic Chemicals Industries. Since the 
trend toward industrial water reuse has already commenced (e.g., 
the Petroleum Refining Industry), the exception occurring in some 
areas of the Organic Chemicals Industry, acceleration of the trend 
would provide a sound basis for future industrial expansion. Since 
current and future environmental standards are expected to increase 
greatly the pressures to reduce dramatically, or eliminate altogether, 
pollutional loads and effluent discharges, reuse and recycle to the 
point of providing an industrial closed water cycle should be 
planned. On this point, Federal legislation calls for the elimination of 
the discharge of pollutants into navigable waters by 1985, as a goal. 
Specific approaches that these Industries should consider in order to 
achieve higher levels of water pollution control performance and 
energy conservation include: Reduction and/or elimination of once- 
through water use; Reduction and/or elimination of high polluting 
(i.e., direct contact) water use; Recovery of products and by-prod- 
ucts from concentrated wastewater streams; Cooling and process 
water recycle, and in some cases, boiler blowdown recycle/reuse; 
Acceptable disposition of solids, sludges, and gaseous wastes; and In- 
plant segregation of refractory or bio-toxic organic waste streams for 
special AWT treatment. 


23068 Chevron Main Pass Block 41 oil spill: chemical and bio- 
logical investigations. McAuliffe, C.D. (Chevron Oil Field Research 
Co., La Habra, CA); Smalley, A.E.; Groover, R.D.; Welsh, W.M.; 
Pickle, W.S.; Jones, G.E. pp 555-566 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

During a three-week period in 1970 an estimated 65,000 
barrels of 34° API gravity crude oil were discharged from the 
Chevron Main Pass Block 41C Platform, 11 miles east of the 
Mississippi River Delta. Two thousand barrels of chemical disper- 
sants were sprayed on the platform and surrounding water surface. It 
is estimated that between 25 to 30% of the oil evaporated during the 
first 24 hours, 10 to 20% was recovered from the water surface, less 
than 1% dissolved, and less than 1% of the oil was identified in 
sediments within a 5-mile radius of the platform. The remaining oil 
emulsified and dispersed to undetectable levels, biodegraded, or 
photooxidized. Total extractable organic matter was highest in sedi- 
ments near the Mississippi River Delta and in the inland bays. Spilled 
oil, identified in bottom sediments by gas chromatography, showed 
rapid weathering after 1 week to 1 month and at the end of 1 year 
was reduced to a few percent of the amount after the spill. Spilled oil 
was not found in the sediment below 1.5 inches. Over 550 species of 
benthic organisms were identified in 233 benthic samples. There was 
no correlation of number of species, number of individuals, or other 
biological parameters with the hydrocarbon content of the sediments 
for samples from within a 10-mile radius of the platform. This lack of 
correlation suggests lack of significant effect of oil on benthic 
organisms. Extensive trawl samples showed no alteration in the 
annual life cycle of commercially important shrimp. Blue crabs were 
observed throughout the area, and the number of species of fish 
collected was comparable to a prior survey. 


23069 Predicting the fate of oil in the marine environment. 
Williams, G.N. (Texas A and M Univ., College Station); Hann, R.; 
James, W.P. pp 567-572 of In 1975 conference on prevention and 
oT). of oil pollution. Washington, DC; American Petroleum Inst. 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Oil spill modeling is an effective method of predicting the 
impact of an oil spill on the marine environment, provided adequate 
information is available on the winds and currents of the area. The 
probability that a specific environmental element will be impacted is 
the product of the probability that the oil spill will occur times the 
probability that if it does occur, it will reach that specific environ- 
mental element. A third factor that should be included in this 
evaluation is the probability that if the impact does occur, the 
concentration and contact time will be high enough to cause harm to 
the elements affected. Consideration of the overall impact of poten- 
tial oil spill associated with the project should include a summation 
of the effects on all the environmental! elements. In the event that a 
major oil spill should occur during the operation of the facility, 
planning and organizing the oil spill control and cleanup operations 
will require estimating the movement of the slick based on real-time 
winds and currents and predicting the pathway, travel time, and 
probable coastal impact zone based on projected winds and currents. 
Oil spill modeling could be an effective tool in the oil spill contin- 
gency plan. 


23070 Long-term effects of an oil spill at West Falmouth, Massa- 
chusetts. Michael, A.D.; Van Raalte, C.R.; Brown, L.S. (Marine 
Biological Lab., Woods Hole, MA). pp 573-582 of In 1975 confer- 
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ence on prevention and control of oil pollution. Washington, DC; 
American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A small spill of No. 2 fuel oil occurred near Wild Harbor, 
Massachusetts, in September 1969. The benthic fauna of the Wild 
Harbor Marsh, boat basin, and offshore area was sampled through 
the fourth and fifth years after the spill (1973, 1974). Sediment 
samples were analyzed for the presence of petroleum hydrocarbons. 
Gas chromatography produced evidence of hydrocarbons typical of 
weathered fuel oil in the sediments of the marsh, boat, basin, and two 
offshore stations. The numbers of benthic species at the offshore 
stations and the marsh were slightly, but significantly, lower than 
those found at control stations. Population densities were similar to 
control areas for the offshore stations but not in the case of the 
marsh. The boat basin was still heavily affected. Some stations were 
characterized by the presence of opportunistic species. The recovery 
process in terms of the total benthos has leveled off, but there was 
evidence for further recovery during the course of the study. 


23071 Boone Creek oil spill. Schultz, D.; Tebo, L.B. Jr. (Envi- 
ronmental Protection Agency, Washington, DC). pp 583-588 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

During the months of March through September 1972, a 
biological survey was conducted on the effects of a 7,000-galion 
diesel fuel spill into Boone Creek, a small stream near Salem, South 
Carolina. Boone Creek empties into Lake Keowee, an impoundment 
on the Keowee River. Macroinvertebrate organisms, periphyton, 
and fish were collected, preserved, identified, and enumerated. Sedi- 
ment samples were taken for hydrocarbon analysis. Oil was observed 
in the creek during the entire six-month study period. Locations 
downstream from the oil spill generally contained reduced numbers 
and types of organisms. An estimated 90% of the fish community 
was killed during the initial oil spill. Periphyton growths, dominated 
by diatoms, increased at locations downstream from the oil spill 
during May and June. Analysis of substrate sediment samples re- 
vealed hydrocarbons still present in Boone Creek and Lake Keowee 
13 months after the spill occurred. 


23072 Persistence and effects of light fuel oil in soil. Swader, 
F.N. (Cornell Univ., Ithaca, NY). pp 589-593 of In 1975 conference 
on prevention and control of oil pollution. Washington, DC; Ameri- 
can Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The USDA—SCS Plant Materials Science Center at Big 
Flats, New York, was damaged by flood-borne oil in June 1972. 
Field plots were established in part of the damaged area to determine 
the effects of such contamination on soil properties and on crop 
production, and to assess the persistence of such contamination 
under northeastern conditions of soil and climate. Field crops (corn, 
oats, and soybeans) have been used as major indicator crops. Crop 
yield data have been collected and compared with published estimat- 
ed yields for the same area and soil resource. Soil samples have been 
analyzed annually to determine the quantities of oil remaining in the 
soil. Greenhouse experiments have been conducted to determine a 
threshold level of economic damage, and the residual effects of such 
applications. The results indicate that oil penetration was slightly 
below 24 inches; that the initial levels of oil contamination were 
relatively low (0.2% by weight, or less), but spectacular in appear- 
ance; that shallow rooted crops were less susceptible to damage by 
residual oil than deep rooted crops; that some residual effect was 
reflected in growth of both crop plants and weeds one year after 
contamination; and that light fuel oils may affect crop growth at 
relatively low application rates. These effects may be minimized by 
the proper choices of crop species and soil management practices 
(tillage and fertilization). The results are supported by aerial photo- 
graphs and field inspections of similar problem areas in the Big Flats 
area, made at one-year intervals. 


23073 Experimental oil spill: the distribution of aromatic hydro- 
carbons in the water, sediment, and animal tissues within a shrimp 
pond. Cox, B.A. (County Extension Marine Agent, San Benito, TX); 
Anderson, J.W.; Parker, J.C. pp 607-612 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A common practice in the mariculture of shrimp on the Texas 
coast is the application of fuel oil on the surface of the pond. This 
thin oil layer serves tc eliminate large aquatic insects which are 
predators of the small juvenile shrimp. Ordinarily, a common diesel 
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fuel is used and it is removed from the pond after one day’s 
treatment. In this experimental spill study, a high aromatic (38%) 
No. 2 fuel oil was utilized in higher quantity than normal and the 
residue was not removed. Mortalities of juvenile shrimp (Penaeus 
setiferus) and other invertebrates associated with the pond were 
recorded over a period of 96 hours following the oil treatment. A 
peak in the level of mortality occurred 48 hours after the spill, 
coinciding with the peak in the concentration of naphthalenes (naph- 
thalene, methylnaphthalenes in the tissues of caged and free swim- 
ming organisms occurred at the point (48 hours) at which the 
concentration of these compounds was maximal in the water 
column. The concentration of naphthalenes in the sediment reached 
a peak approximately 12 days after the maximum peak in the tissues 
and water. While the pond water and sediments studied contained 
measurable levels of naphthalenes, the shrimp and clams (Rangia 
cuneata) were shown to release a major portion of accumulated 
naphthalenes by day 96. Oysters and sediment measured at this same 
time interval showed levels between 3 and 6 ppM total naphthalenes. 
Shrimp, clams, and oysters taken to the laboratory 38 days after the 
spill released naphthalenes to background or near background levels. 

e data eouuind in this study were compared with the findings of 
various field and laboratory investigations. 


23074 Redcliff project and the environmental impact statement. 
Gregory, P.J. (Ecosystems, ICI Australia Ltd., Melbourne). pp R39- 
R52 of In Treatment, recycle, and disposal of wastes. Johnston, 
1.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

As a part of the study to determine the feasibility of establish- 
ing a petrochemical complex at Redcliff in South Australia the 
environmental impact of the complex is being predicted. The paper 
describes the Redcliff project and the requirements placed upon 
developers by the recently introduced Environment Protection 
(Impact of Proposals) Act. After briefly describing the environmen- 
tal study programme, the specific investigations necessary to assess 
the impact of the liquid discharges are discussed. The need to 
integrate the environmental investigations with the other investiga- 
tions, particularly design and engineering, comprising the feasibility 
study is emphasized. Finally, the legal provisions for environmental 
protection for projects such as this one are considered. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 23042, 24226, 24227, 24247, 
24249, 24251, 24252 


23075 (PB—270104) Task force on compliance and enforcement. 
Final report. Summary of Task Force recommendations. (Securities 
and Exchange Commission, Washington, D.C. (USA). Task Force 
re mae and Enforcement). 14 Jul 1977. 92p. NTIS PC A05/ 
AOl. 

This report summarizes findings of a special independent Task 
Force whose purpose was to recommend measures to strengthen 
FEA’s enforcement program, which has been ineffective in the past. 
It recommended a comprehensive reorientation of the existing Com- 
pliance program beginning with a massive effort at auditing the 
major integrated refiners, going back to the 1973-74 embargo period. 
In addition, the Task Force called for moving the Compliance 
program into a self-reporting system where industry is required to 
monitor itself, with appropriate audit checks and verifications by the 
agency to assure compliance, similar to the IRS enforcement system. 
Also recommended is the development of a more efficient enforce- 
ment teams composed of auditors, attorneys and system analysts. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 24249, 24844 


23076 Electrostatic charge reducer. Rhodes, D.F. (to Gulf Re- 
search and Development Co.). US Patent 4,057,071. 8 Nov 1977. 
Filed date 24 Aug 1976. 8p. 

The electrostatic charge generated by nonconductive liquids 
flowing through a pipeline and other apparatus is reduced by expos- 
ing the liquid to gamma radiation. In a preferred arrangement, a 
capsule containing cobalt-60 is suspended in the flowing liquid 
immediately before the liquid is discharged into a vessel in which it 
may be in contact with air. 

23077 Hinged concrete covers protect pipelines. Offshore Serv.; 
10: No. 9, 118-119(Sep 1977). 

Providing effective protection for oil and gas pipelines is 

proving to be a difficult and expensive business, particularly in 
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heavily used and environmentally sensitive waters such as the North 
Sea. The Danish Company Seditech has produced a design for 
“hinged” pipeline covers in concrete which are claimed to offer an 
effective solution to the problem. Model tests are currently (end of 
August 1977) being carried out at Trondheim, Norway, and this will 
be followed by a six-month feasibility study into the design of a 
suitable underwater installation vehicle. The aim is to produce total 
costs of the same order as pipe burial. The first step towards this has 
been achieved, as another Danish company has developed a com- 
bined vibration/pressure moulding system which allows individual 
cover elements to be produced in 3 to 5 min. 


PROPERTIES 
REFER ALSO TO CITATION(S) 22870, 23058 


23078 (IVL-B—346) Petroleum and petrochemicals. Haakans- 
son, H.; Jerneloev, A. (Swedish Water and Air Pollution Research 
Lab., Stockholm). Jan 1977. 36p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

The paper is divided into three sections: crude oil, petrochem- 
icals, and final use of the products. Within each of these, special 
emphasis pew to the biological, ecological, and medical effects of 
the chemical compounds. In the section on crude oil a short presen- 
tation is given of the physical and chemical properties of oil from 
different sources, together with an overview of its geographical 
distribution and the major routes of transport. Physical, chemical, 
and microbiological factors influencing the fate of oil spilled in the 
marine and terrestrial environments during transportation are dis- 
cussed. Special attention is = to the accumulation of oil in 
different organisms. The resulting effects on biological —— 
and the ecosystems, as well as medical implications of suspected 
carcinogens is considered. The processing industry is also treated; 
the most important products and the localization and the industries 
are presented. The problems connected with these kinds of oper- 
ations e.g., by-products, occupational health problems, and ecologi- 
cal effects of discharges are discussed. Finally, the use of petrochem- 
ical products is discussed. A brief summary of the effects on the 
environment caused by the combustion of oil and its products is 
given. 


23079 Catalytic pour point reduction of petroleum hydrocarbon 
stocks. Montagna, A.A.; Somers, A.E.; Peake, S.L.; Chun, S.W. (to 
Gulf Research and a Co.). US Patent 4,057,488. 8 Nov 
1977. Filed date 2 Nov 1976. 6p. 

The pour point reduction of petroleum hydrocarbon stocks is 
obtained by the process of reducing the nitrogen concentration of 
the petroleum hydrocarbon stock to an acceptable level and thereaf- 
ter contacting the petroleum hydrocarbon stock in the —— of 
hydrogen with a catalyst comprising titanium and a Group VIII 
noble metal on a decationized crystalline mordenite support under 
pour point reduction conditions of temperature, pressure and space 
velocity. 


23080 Process for producing a transformer oil having a lower 
pour point and improved oxidation stability. Montagna, A.A.; Somers, 
A.E.; Sebulsky, R.T. (to Gulf Research and Developement Co.). US 
Patent 4,057,489. 8 Nov 1977. Filed date 29 Dec 1976. 10p. 
Transformer oils having pour points below -40°F ( -40.00°C) 
are produced by the process of reducing the nitrogen concentration 
of a petroleum hydrocarbon feed stock, contacting the denitrogenat- 
ed product with a catalyst comprising a Group IV-B metal and a 
Group VIII noble metal on a decationized crystalline mordenite 
support under pour point reduction conditions of temperature, pres- 
sure and space velocity, and thereafter passing the product of the 
pour point reduction step to a lubricating oil oxidation stability step. 


23081 Characterization of an oxidized gas oil liquid product. Ku, 
C.S. University Park, PA; Pennsylvania State Univ. (1977). 159p. 
University Microfilms Order No. 77-23,250. 

Thesis (Ph. D 

This thesis concerns the analysis, separation, and characteriza- 
tion of the liquid product from the vapor phase oxidation of a 
narrow-boiling Pennsylvania gas oil. The procedure devised after 
extensive experimentation involved the separation of the liquid prod- 
uct by means of gradient elution chromatography in a column 
packed with silica gel. The solvents used in sequence were pure n- 
pentane, a 75 : 25 mixture of pentane and benzene, and a 60 : 20 : 20 
mixture of methanol, diethylether, and benzene. The three compo- 
nents thus isolated were composed of (1) saturates and olefins, (2) 
aromatics and (3) oxygenated compounds, respectively. The separa- 
tions were clean with no overlapping and all fractions could be 
recovered for further characterization. If desired, the first and 
second fractions could be further separated into their individual 
constituents (saturates and olefins; mono-, di- and poly-aromatics) by 
standard methods. The mixture of oxygenated compounds separated 
as above was subjected to intensive characterization by various 
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analytical procedures including catalytic hydrogenolysis which re- 
duced the oxygenated compounds to their corresponding hydrocar- 
bons. 


23082 Direct evaluation of cadmium in petroleum by atomic 
absorption analysis. Abu-Elgheit, M. (Alexandria Univ., Egypt). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 20: No. 1, 35-37(Feb 1975). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

See CONF-750410—P1;CONF-740955—P5S. 

An atomic absorption procedure for the determination of Cd 
in petroleum is outlined. The procedure is as sensitive as activation 
analysis and requires much less time. (JSR) 


23083 Study of the biodegradation of a South Louisiana crude oil 
employing computerized mass spectrometry. Walker, J.D. (Univ. of 
Maryland, College Park); Colwell, R.R.; Petrakis, L. pp 601-605 of 
In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Inocula from oil-contaminated Colgate Creek and oil-free 
Eastern Bay sediment produced similar growth on a South Louisiana 
crude oil. The Colgate Creek inoculum was found to contain a wider 
variety of bacterial genera and to produce greater degradation of 
South Louisiana crude oil than the Eastern Bay sediment inocula. 
The resin fraction of the crude oil increased during growth and 
weathering. All of the hydrocarbon classes of the crude oil were 
susceptible to degradation by microorganisms present in the Colgate 
Creek inoculum, but not by those in the Eastern Bay samples. 


. 


STORAGE 


REFER ALSO TO CITATION(S) 23059, 23060, 23061, 23062, 
23063, 23064 


23084 Use of hot galvanized reinforcing steel in connection with 
the extraction of petroleum in the North Sea. Otto, M.J. (Anglo 
Dutch Offshore Concrete (ANDOC), Delft). Verzinken.; 5: No. 1, 5- 
7(1976). (In German). 

2,000 t of reinforcing steel were hot galvanized at an offshore 
platform for extraction and interim storage of North Sea petroleum. 
Among other things, the report explains how this offshore platform 
is being built and why the galvanizing of reinforcing steel was 
ordered 


COMBUSTION 
REFER ALSO TO CITATION(S) 22985, 24577 


23085 (AED-Conf—77-195-005) Use of the organic additive 
"Kryda” for prevention of high-temperature oxidation of gas-turbine 
nickel alloys by gases of fuel oils. Floris, F. (Cagliari Univ. (Italy). 
Istituto di Meccanica). 1977. 16p. (CONF-770695—1). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

From International conference on fireside corrosion and con- 
tamination in thermal power stations; Essen, F.R. Germany (1 Jun 
1977). 

Experiments described are conducted for the purpose of 
characterizing the behavior of the exclusively organic additive 
“Kryda” containing strongly reducing groups, already used in steam 
boilers to avoid corrosion at high and low temperatures, in a 
temperature range between those really found in modern gas tur- 
bines (750 to 800°C) and those higher temperatures (850 to 900°C) 
which are to be considered the goal to reach in the future develop- 
ment of industrial gas turbine. It was found that ‘Kryda’” is effective 
through the reduction of deposits still remaining in the corrosion 
process. Further study is needed to elucidate attack mechanism, 
which seems to be due to sulfur and in connection with vanadium 
corrosion. Because results of corrosion testing in laboratory appara- 
tus often cannot be transferred to field conditions, it is necessary to 
check the effectiveness of the tested preparation in a modern high 
temperature machine. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 23006, 24250, 24255 


NATURAL GAS 


RESERVES 
REFER ALSO TO CITATION(S) 22911 


23086 (TID—28100) Gas supplies of interstate natural gas pipe- 
line companies, 1975. (Federal Power Commission, Washington, 
D.C. (USA). Bureau of Natural Gas). Jan 1977. 123p. Dep. NTIS, 
PC A06/MF AO1. 

This report comprises seven parts: total interstate gas supply; 
summary, domestic gas supply trends, interstate pipeline companies; 
imports and exports; regional distribution of domestic gas reserves 
by FPC gas areas and by state; domestic gas reserves, major gas 
supply companies; total gas supply composition by company; and 
deliverability. (LK) 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 23009, 23010, 23011 


23087 (UCRL—13778) Rock geometry/mechanics study of the 
western tight gas reservoirs. (GeoEnergy Corp., Las Vegas, Nev. 
(USA)). Sep 1977. Contract W-7405-ENG-48. 180p. Dep. NTIS, PC 
A09/MF A011. 

Portions of document are illegible. 

Generally available information about the generalized struc- 
ture, stratigraphy, rock geometry, and rock properties is presented 
for the Cretaceous and Tertiary media which contain the gas re- 
sources in the "Western Tight Gas Sands.” These media consist 
primarily of “blanket type’ marine sandstones and complex conti- 
nental lenses that are internally quite heterogeneous. General geo- 
logic descriptions are presented for the Northern Great Plains, Wind 
River, Green River, Red Desert, Washakie, Uinta, Douglas Creek, 
Piceance, Sand Wash, Denver, San Juan, and Raton basins. More 
detailed information is presented for the Northern Great Plains, 
Uinta Piceance and Green River basins. Considerable uncertainty 
exists with respect to the values obtained for the mechanical and 
reservoir properties of the tight gas sands in these basins. Mechanical 
properties vary considerably, even within the sandstone lenses them- 
selves. Sampled values of Young’s Modulus range between 2.0 and 
8.0 x 10° psi. Ranges for estimated average values for permeability 
and gas-filled porosity for four basins are tabulated. Studies of 
outcrop lens geometries in the Piceance Basin indicate that only 
about 18% of the equivalent radial sandstone volume is connected to 
the wellbore in a 320-acre drainage area. At 10-acre spacing, and 
below, the estimated connected volume approaches that for ‘’blan- 
ket” sands. AUinta Basin study indicates that gas production may be 
influenced by natural fractures in certain areas. Generally, the data 
available for the Western tight gas sands are of poor quality. Consid- 
erable effort is needed, therefore, in developing new analytic and 
measurement techniques for generating credible data for use in 
modeling these complex reservoirs. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 23021, 24716 


23088 Industry's appraisal of gas technology. Wall, J.D. (Hydro- 
carbon Processing, Houston, Tex). Inst. Chem. Eng. Symp. Ser.; No. 
44, 1-6(1976). 

New directions in gas processing in North America create 
needs for additional information about processes, fundamental data 
and policies of operation. These changes are identified along with 
the needs that they create and the research and development direc- 
tion that is being followed. 6 refs. 


23089 (UCRL—50036-77-3) LLL Gas Stimulation Program. 
Quarterly progress report, July—September 1977. Hanson, M.E.; 
Shaffer, R.J.; Anderson, G.D.; Heard, H.C.; Emerson, D.O.; Knut- 
son, C.; Haimson, B. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 28 Oct 1977. Contract W-7405-ENG-48. 40p. Dep. 
NTIS, PC A03/MF AO1. 

This report summarizes the research and accomplishments of 
the LLL Gas Stimulation Program during the third quarter of FY 
1977. Work has continued on the two theoretical models that simu- 
late, respectively, the local and distance effects of the hydraulic 
fracturing process. Application and analysis have indicated that for a 
penetrating fluid and stress intensity factor tends to decrease as the 
pore pressure increases. Laboratory fracturing experiments indicate 
that for no precrack in the borehole, the hydraulic fluid pressure 
necessary to initiate a crack is relatively insensitive to the applied 
load on the block. Other laboratory experiments have been per- 
formed to test the sensitivity of the principal stress magnitudes on 
the fracture orientation. A rock geometry and mechanics study of 
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the Western tight gas sands was also completed. A summary of this 
study is included and is being published under separate cover. 


23090 Completing wells in deep reservoirs containing fluids that 
are and corrosive. Broussard, L.P. (to Shell Oil Co.). US Patent 
4,057,108. 8 Nov 1977. Filed date 19 Nov 1976. 12p. 

One string of corrosion resistant tubing and a casing string 
which has a corrosion resistant bottom section can be connected 
between a wellhead and a deep, hot reservoir so that a corrosive 
reservoir fluid can be produced while keeping it isolated from 
wellbore or wellhead tubulars of conventional low alloy steel thus 
preventing corrosion without maintaining a downhole injection of 
corrosion inhibitor. 


23091 Gas treating Valdes, A.R. (to Fluor Corp.). US 
Patent 4,057,403. 8 Nov 1977. Filed date 29 Oct 1973. 6p. 

Gaseous hydrocarbon streams such as natural gas streams are 
acid gas depleted and reduced to pipeline specification moisture 
content using a single absorbent: a particular amino ethyl! ether; in 
two steps providing in sequence, counter-current multi-stage absorp- 
tion and at least one dehydrating contact stage with fresh absorbent 
at low temperature, to effect moisture removal down to 4 pounds of 
water per MMSCF of gas and even lower water content. The use of 
a single chemical as absorbent rather than two absorbents means 
lower capital investment and operating expense than heretofore 
required to get pipeline specification gas. 


23092 Gas from conventional oil fields. Whiting, R.L. (Texas A 
and M Univ., College Station). pp 261-276 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Future petroleum reserves and productivity are dependent 
upon: (1) policies of the major petroleum-producing countries; (2) 
cooperation between these countries and the petroleum industry; (3) 
present oil and gas reserves; (4) petroleum exploration; (5) explora- 
tion, drilling, and production research; and (6) technology develop- 
ment and application. In the past, only those hydrocarbons occur- 
ring in the more-porous and permeable formations were of commer- 
cial interest. However, following the energy crisis--and with rapidly 
increasing petroleum prices--attention is being focused on all petro- 
leum accumulations, and efforts are being made to apply, improve, 
and develop technology to permit economic recovery of these 
resources. This paper is directed to consideration of the future 
availability of natural gas from conventional oil fields. 


23093 Utilizing methane from coalbeds. Voelker, G.E. (Energy 
Research and Development Administration, Washington, DC). pp 
78-82 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

There are on the order of 300 trillion cubic feet of methane 
gas trapped in coal seams which could be recovered and utilized to 
help alleviate the country’s natural gas shortage. This methane, the 
major constituent of natural gas, is presently being vented to the 
atmosphere during coal mining operations at the rate of approxi- 
mately 250 million cubic feet per day. Approximately 300 trillion 
cubic feet of methane is equal to a ten year supply of natural gas at 
today’s consumption rates. A plan for recovering and utilizing this 
resource is outlined. 


PRODUCTS AND BY-PRODUCTS 


23094 (AED-Conf—76-203-002) Offshore-liquefaction of natural 
gas or subsea pipeline transport . Backhaus, H.W. (LGA Gas and 
Marine Consult G.m.b.H., Remagen-Rolandseck (Germany, F.R.)). 
1976. 15p. (In German). (CONF-760690—6). Dep. NTIS (US Sales 
Only), PC A02/MF A0O1. 

From 3. international conference and exhibition) research- 
technology-economics (Interocean 76); Duesseldorf, F.R. Germany 
(15 Jun 1976). 

The problem of natural gas transportation from an offshore- 
field to the coast can be solved in two ways, namely by the use of an 
offshore natural gas liquefaction platform plus LNG tanker or by 
subsea pipelines. The transport of offshore natural gas with the aid of 
submarine pipelines represents the current state-of-the-art. But there 
are economic limitations, which are governed by the reserves of the 
offshore field. The so-called non-commercial fields often cannot be 
exploited with a direct pipeline connection to the shore. This is the 
point where a new technology, the liquefaction of natural gas 
offshore, comes into consideration. When discussing the specific 
features of offshore liquefaction, the question concerning the eco- 
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nomic aspects arises, especially in comparison with submarine pipe- 
lines. An attempt is made to answer the question by means of a direct 
comparison of capital investment and transport cost. 


23095 Fractional condensation of an NG feed with two independ- 
ent refrigeration cycles. Sarsten, J.A. (to Exxon Research and Engi- 
neering Co.). US Patent 4,057,972. 15 Nov 1977. Filed date 3 May 
1976. 8p. 

A process for the liquefaction of natural gas is described 
which employs a multi-component refrigeration system and a second 
independent refrigeration system. The process differs from the prior 
art processes in that the feed gas is cooled only by the independent 
refrigeration system until it has been freed of those components 
which could precipitate as solids at the low temperatures of the 
liquefaction process and thereafter is cooled by the multicomponent 
refrigeration system. The multi-component refrigerant system is a 
self-contained cycle and does not reject heat to the independent 
refrigeration system, but directly to the ambient temperature sur- 
roundings. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 23098 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 23051, 23052, 24210 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 23088 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 23016, 23017, 23018, 23105 


23096 Method for gaseous sand consolidation treatment of weak 
gas sands. Meijs, F.H.; Davies, D.R. (to Shell Oil Co.). US Patent 
4,061,191. 6 Dec 1977. Priority date 12 Mar 1976, United Kingdom 
of Great Britain and Northern Ireland (UK). 8p. 

In a relatively weak water-wet gas-producing reservoir in 
which a liquid tends to impair the gas production, the rock strength 
is increased by injecting a silicon polyhalide vapor, such as silicon 
tetrachloride vapor, mixed with a relatively inert gas, so that the 
silicon halide converts the rock-wetting water to a rock-strengthen- 
ing silica gel. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 23088, 24226, 24227, 24251, 24253 


23097 Three phases of the evolution of the Algerian policy for 
natural gas sales. Mazouni, T. (Societe Nationale pour la Recherche, 
la Production, le Transport, la Transformation et la Commercialisa- 
tion des Hydrocarbures, Algiers (Algeria). Dept. Gaz). Gas Waerme 
Int.; 26: No. 8, 395-399(Aug 1977). (In French, English). 

The Algerian LNG marketing policy breaks down into three 
phases and three generations of contracts. During the first phase 
until the end of 1971, the LNG price was primarily determined as a 
function of cost. In 1972 and 1973, the second phase, the price was 
negotiated on the basis of the energy price level and protected from 
inflation and exchange rate fluctuations by certain adjustment 
clauses. Under the new contracts made in the second half of 1975 
and later, market conditions and the general energy price level are 
the criteria used as a basis for LNG pricing. Inflation, exchange rate 
fluctuations and variable costs are covered by the minimum price 
clause. This arrangement gives both the producer and the buyers an 
equal opportunity of a successful long-term deal. The prices will be 
revised in mutual discussions every four years taking into account 
the level of the energy prices in the buyer's country. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 23077, 23088, 23094 


23098 Electrical equipment for gaseous energy. Nowak, W. Elek- 
trische Energie-Tech.; 21: No. 22, 507-508(Nov 1976). (In German). 
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The electric explosion protection for gas-pressure regulators 
is determined in a differentiated manner. Gas-pressure regulators are 
necessary for the maintenance of a certain pressure within the gas 
supply network and for pressure reduction for consumer facilities 

gas conduit systems. These regulators are comparable with 
voltage transformers during high-voltage supply. The report goes 
into detail as far as explosion protection demands are concerned 
regarding electrical systems within gas-pressure regulators and odor 
installations. 


23099 Avtomatizatsiya i telekontrol’ elektrokhimicheskoi zash- 
chity magistral’‘nykh gazoprovodov. (Automation and remote control of 
electrochemical production of gas mains). Nikitenko, E.A. Moscow; 
Nedra et 264p. 

The book is devoted to automation and remote control of 
electrochemical protection of gas mains. In it are examined appara- 
tuses of electrochemical protection (3xz) gas mains as automatic 
regulators (automatic stations of cathode and drainage protection, 
automatic protective systems), automation of corrosion measure- 
ments on gas mains, and apparatuses of remote control electrochemi- 
cal protection. Information-computer complex of systems 3xz gas 
mains is described. The book was designed for scientific-technical 
workers of the gas industry, who design and operate the linear part 
of gas mains. 


PROPERTIES 


23100 Nitrogen content monitor for liquified natural gas. Lam- 
phere, D.A.; Weitz, P.G. Jr. (to Simmonds Precision Products, Inc.). 
US Patent 4,062,223. 13 Dec 1977. Filed date 9 Sep 1976. 6p. 

A monitoring system is described for determining the volu- 
metric pone of liquid nitrogen in a quantity of liquified natural 
gas (LNG) whose composition of liquified hydrocarbon gases is 
known, and which is stored at atmospheric pressure. The system 
includes a device, such as a temperature-dependent resistor connect- 
ed to a power source, for producing an electric signal proportional 
to the temperature of the liquified gas. This temperature signal is 
subtracted from a reference signal which is equal to the temperature 
signal when the liquified natural gas does not contain any nitrogen, 
and which can be produced by a device such as a precision resistor 
connected to the power source. The differential signal output of the 
temperature and reference signals will be proportional to the volu- 
metric percentage of nitrogen in the liquified natural gas, and a 
standard readout device, such as a voltmeter, can be calibrated to 
read the volumetric percentage of nitrogen from this differential 
signal. 


23101 Changing in natural gas quality - development in domestic 
production and imports. Schindewolf, E. (Gewerkschaften Brigitta 
und Elwerath, Betriebsfuehrungsgesellschaft m.b.H., Hannover 
(Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 9, 393- 
399(Sep 1977). (In German). 

After an introductory presentation of the market development 
of natural gas in the FRG, problems of quality of domestic produc- 
tion are discussed. The share of natural gas in the total energy 
consumption per year in the FRG from 1960 to 1985 is shown, as 
well as gas storages in the FRG and Netherlands and the calorific 
value and chemical composition of domestic natural gas and of that 
imported from the Netherlands. These are, to a major part, gases of 
L-quality. The share of L-quality gas, however, will decrease, by 
1985 leaving its place to H-quality gas with increasing imports from 
the USSR, Norway and Iran on the one hand and decreasing imports 
from Holland on the other. The essay discusses in detail measures to 
be taken for the production of gases of higher calorific value and 
finally forecasts other possible needs for adaptation likely to occur 
due to the introduction of synthetic gases. 


COMBUSTION 


REFER ALSO TO CITATION(S) 23289, 24435, 24436, 24452 


STORAGE 


23102 Subterranean insulated reservoir for storing chilled lique- 
fied gases. Stahl, H. German(FRG) Patent 2,454,941/A/. 26 May 
1976. Sp. (In German). 

e configuration and the sequence of operations during the 
construction of a commercial reservoir is proposed, which is fire- 
and explosion-proof, and which has an extremely low evaporation 
loss. Accordingly, the containng walls are built in ground rifts. After 
excavation of the interior space, it is covered with a cambered 
concrete mould on which a central tower is built to take all installa- 
tions, and to support the roof construction covered with soil. Fur- 
ther claims deal with the configuration of the reservoir, with damp 
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courses, insulations, and sheet metal tops, as well as with the 
feasibility to enlarge the storage volume at a later date. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 22698 


23103 (TID—3367) Oil shales and tar sands: a bibliography. 
(Department of Energy, Oak Ridge, Tenn. (USA). Technical Infor- 
mation Center). Dec 1977. 744p. Dep. NTIS, PC A99/MF AOI. 

This bibliography contains 5049 citations of foreign and do- 
mestic research reports, journal articles, patents, conference pro- 
ceedings, and books. The citations are arranged in broad subject 
categories. Four indexes are provided: corporate, author, subject, 
and report number. (LK) 


RESERVES AND EXPLORATION 


23104 (TID—28179) Carbonaceous shales of Indiana as sources 
of energy, petrochemicals, and ceramic materials. Quarterly technical 
progress report, October—December 1977. (Indiana Geological 
Survey, Bloomington (USA)). 1977. Contract EY-76-C-05-5204. lip. 
Dep. NTIS, PC A02/MF A0O1. 

Activities during the report period include selection of drill 
site locations and compilation of three west-to-east cross sections of 
the New Albany shale equivalents in the Michigan basin. Work is 
also reported on isopach maps of lithologic units in the New Albany 
shale interval. (IRD) 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 22721, 22887 


IN SITU METHODS, TRUE AND MODIFIED 


23105 (FE—2346-16) Energy from in situ processing of antrim 
oil shale. Quarterly technical progress report, July—September 1977. 
Humphrey, J.P. (Dow Chemical Co., Midland, Mich. (USA). Hy- 
drocarbons and Energy Research Dept.). 18 Oct 1977. Contract EX- 
76-C-01-2346. 39p. (DOW/SRPR—16). Dep. NTIS, PC A03/MF 
AOl. 


The first in situ extraction trial has been com pe using an 


electrical heater to initiate combustion. Evidence of oxidation was 
obtained by analysis of gases from the production well, but the 
heater failed before sustained combustion was obtained. Preparations 
for a trial using a propane/air burner system for ignition are well 
advanced. The first in situ fracturing experiment, an attempt to 
induce horizontal fractures, was halted when vertical fractures were 
induced by the pressures applied to seal off a zone with a packer. 
Plans are now being developed to extend and utilize the vertical 
fractures. Shale characterization work and resource inventory activi- 
ty are well underway in four of the major universities of Michigan. 


23106 (FE—2346-19) Energy from in situ processing of antrim 
oil shale. Monthly technical progress report, November 1977. Hum- 
phrey, J.P. (Dow Chemical Co., Midland, Mich. (USA). Hydrocar- 
bons and Energy Research Dept.). 19 Dec 1977. Contract EX-76-C- 
01-2346. 14p. (DOW/SRPR—19). Dep. NTIS, PC A02/MF AOl. 

Reported are in-situ fracturing and assessment, in-situ extrac- 
tion trials; shale characterization and resource evaluation; and envi- 
ronmental, public policy, and legal assessment. 


23107 (SAND—77-1497) Oil shale programs sixth quarterly 
report, April 1977—June 1977. Boade, R.R. (ed.). (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
64p. Dep. NTIS, PC A04/MF AO1. 

The Sandia oil shale effort consists of the followin 
programs: (1) Diagnostics and Rock Mechanics Su wy Rg the 
Laramie Energy Research Center (LERC) In Situ On Shale Pro- 
gram, (2) Advanced Instrumentation and Field Projects for In Situ 
Oil Shale Processing, and (3) In Situ Oil Shale Bed Preparation 
Study. Activities associated with each of these three programs are 
considered individually. (DK) 


23108 Oil recovery process utilizing aromatic solvent and steam. 
Allen, J.C. (to Texaco Inc.). US Patent 4,068,716. 17 Jan 1978. Filed 
date 17 Sep 1976. 8p. 

Petroleum may be recovered from viscous petroleum contain- 
ing formations including tar sand deposits by first creating a fluid 
communication path in the formation, followed by injecting via an 
injection well an aromatic solvent such as benzene, saturated with 
carbon dioxide at the injection pressure into the fluid communication 
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path, Song the injection of the solvent with the injection of an 
oil-displacing fluid such as hot water, steam, or superheated steam 
and ~ oma. B oil from the formation via a production well. If 
desired, the oil displacing fluid may include a solubilizing agent, a 
surfactant or an alkaline agent. 


23109 Producing heavy oil from tar sands. Needham, R.B. (to 
Phillips Petroleum Co.). US Patent 4,068,717. 17 Jan 1978. Filed date 
5 Jan 1976. 6p. 

A method is provided for recovering heavy oil from an 
underground tar sand reservoir by injecting steam into an injection 
well penetrating the reservoir sufficiently to fracture the tar sand 
and provide passage for the steam through the tar sand to a produc- 
tion well piercing the tar sand reservoir. Steam is provided at 
sufficient heat to mobilize heavy oil from the permeated tar sand and 
a pressure sufficient to maintain competency of the formation to 
permit continued flow from the injection well to the production 
well. Injection of surfactant into the tar sand reservoir is used to 
produce a condensible foam which aids in maintaining back pressure 
on the injected steam within the tar sand reservoir to maintain the 
competency of the formation and to cause further permeation of the 
formation by the steam. Foam can be produced of strength sufficient 
to permit pressure to be applied in the tar sand reservoir capable of 
further fracturing the reservoir. 


23110 Methods of and apparatus for mining and processing tar 
sands and the like. Smith, C.D.; Keller, D.V. Jr. (to Standard Oil 
Co.). US Patent 4,067,616. 10 Jan 1978. Filed date 1 Mar 1976. 10p. 

Described are methods of and a paratus for recovering bitu- 
men from tar sands and the like in which the tar sand is mechanically 
dislodged from the formation in which it is deposited and in which a 
solvent for the bitumen is mixed with the mined material to reduce 
the viscosity of the bitumen and thereby facilitate the transfer of the 
mined material to an operation where the bitumen is separated from 
solid components of the tar sand. 


23111 In-situ laser retorting of oil shale. Bloomfield, H.S. (to 
National Aeronautics and Space Administration). US Patent 
4,061,190. 6 Dec 1977. Filed date 28 Jan 1977. 6p. 

Oil shale formations are retorted in-situ and gaseous hydro- 
carbon products recovered by drilling two or more wells into an oil 
shale formation underneath the surface of the ground; fracturing a 
region of said oil shale formation by directing a high energy laser 
beam into one of said wells and focussing said laser beam onto said 
region of said oil shale formation from a laser optical system; forcing 
a compressed gas into said well through which said laser beam was 
directed at the site of said fracture which sg ers combustion in the 
flame front ignited by said laser beam in the fractured region of said 
oil shale, thereby retorting said oil shale; and recovering gaseous 
hydrocarbon products which permeate through said fractured oil 
shale from one of said wells through which the laser beam was not 
directed 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 22952, 24245 


23112 Gas combustion retort process. Todd, J.C. (to Atlantic 
oo agrg Co.). US Patent 3,617,466. 2 Nov 1971. Filed date 6 Dec 
1968. 4p. 

An improved method is described for obtaining oil from oil 
shale by the gas combustion retort process. The offgas from the 
retort containing oil, fuel, and other combustion products is treated 
first to remove the oil and second, to burn the fuel components. The 
resulting gas is recycled into the retort to pass countercurrently to 
the shale travel. Temperatures in the combustion zone of the retort 
are moderated and clinker formation is eliminated. The heat from the 
fuel burning can be used as a power source. 


23113 Oil shale retorting process with desulfurization of flue gas. 
Deering, R.F. (to Union Oil Co. of California). US Patent 4,069,132. 
17 Jan 1978. Filed date 11 as 1976. 14p. 


A method is provided for retorting oil shale whereby full 
utilization of the heat energy available in the retorted shale and 
maximum desulfurization of the flue gas released to the atmosphere 
are simultaneously effected. Basically, the process comprises passing 
a crushed shale feed upwardly through preheating and retorting 
zones in a retort vessel wherein eduction of shale oil and product 
gases is achieved by direct heat exchange with a preheated, recycled 
~~ of said product gases passed countercurrently to the shale 
eed, and then passing the retorted shale downwardly through 
combustion and cooling zones. Complete combustion of coke on the 
retorted shale in the combustion zone not only results in full utiliza- 
tion of the potential heat energy stored within the retorted shale but 
also in the production of gaseous sulfur components (mostly SO2) 
that chemically react with the alkaline components of the shale. 
Concurrent flow of gas and retorted shale in the combustion zone at 
temperatures between 900 and 1670°F permits the reaction between 
said SO. and the alkaline components of the shale to proceed 
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essentially to completion, thus desulfurizing the flue gas produced in 
said combustion zone. 


23114 Tar sands recovery process. Alford, H.E.; Saunders, J.C. 
Jr. (to Standard Oil Co.). US Patent 4,067,796. 10 Jan 1978. Filed 
date 27 May 1975. 6p. 

The present invention is an improved process for the recov- 
ery of bitumen from tar sand by employing a vessel containing a 
liquid comprising an organic phase consisting of a hydrocarbon 
solvent which is immiscible in water and an aqueous phase. The tar 
sand optionally containing water is introduced into the organic phase 
and then subsequently passes into the aqueous phase. 


23115 Apparatus and system for processing oil shale. Hanson, L. 
US Patent 4,065,361. 27 Dec 1977. Filed date 10 Sep 1976. 6p. 

Apparatus is described for treating oil shale by microwave 
energy for recovering heated volatile fractions thereof. The micro- 
wave oven includes a sloping feeder made of glass, pyrex, or ceramic 
material, which feeder is reciprocated back and forth along a declin- 
ing plane so as to advance slowly but progressively oil shale deposit- 
ed on the top end thereof to the discharge end of the vibrator. Means 
are provided to evacuate volatile fractions and to feed such gases 
through preheater tubes to a condenser unit. The preheater tubes are 
disposed in line with and through the flow of incoming materials so 
as to tend to regulate material descent as well as preheat the shale. 
An additional solids heat exchanger is employed underneath the 
discharge end of the vibratory feeder means so as to slow the 
descent of the spent shale onto its ultimate conveyor as well as 
taking heat therefrom and from the magnetron tubes of the oven to 
conduct such heat upwardly to further increase the preheating effect 
upon incoming shale. Condenser units are employed and a prime 
mover-generator unit are used to utilize a portion of the recovery for 
ultimately powering such magnetron tubes to produce the electro- 
magnetic wave energy necessary to heat the shale and vaporize its 
bituminous constituents. 


23116 Solvent extraction of oil from tar sands utilizing a chlorin- 
ated ethane solvent. Blaine, N.F. US Patent 4,057,485. 8 Nov 1977. 
Filed date 23 Aug 1976. 4p. 

Oil is efficiently solvent extracted from tar sands utilizing a 
trichloroethane solvent at mild conditions. The process preferably 
utilizes minor amounts of surfactant and polyelectrolytes. The proc- 
ess has resulted in unexpectedly high yields of oil with unexpectedly 
low solvent loss. 


23117 Separating organic materials from tar sands or oil shale. 
Meadus, F.W.; Sparks, B.D.; Puddington, I.E.; Farnand, J.R. (to 
Canadian Patents and Development Ltd.). US Patent 4,057,486. 8 
Nov 1977. Filed date 14 Jul 1975. 12p. 

Tar sands and like mineral solids-plus petroleum deposits are 
separated into a petroleum fraction and a solids fraction by contact- 
ing with an organic solvent or diluent (in one or more stages) to give 
a liquid slurry, providing in the system a small amount of an aqueous 
agglomerating liquid, mixing and agitating until discrete compact 
agglomerates of hydrophilic solids form, separating the solid easily 
handled agglomerates and recovering the petroleum fraction and 
solvent or diluent. This process avoids the large volumes of aqueous 
effluent inherent in the “hot water’ and other processes using large 
amounts of water. The solid agglomerates may be used as clean fill, 
sintered to aggregate, or modified to serve as soil amendments. 


23118 Microbial oil shale extraction. Yen, T.F. (Univ. of South- 
ern California, Los Angeles). pp 309-328 of In Microbial energy 
conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Oil shale is reviewed as to type, composition, oil yield, 
mineralogy, and genesis. Laboratory studies on the conversion of oil 
shale into usable synthetic fuels and chemical feedstocks by the 
process of bioleaching is discussed. It has been found that the sulfur- 
oxidizing capabilities of certain bacterial species in the genus Thioba- 
cillus can be used to generate large volumes of 0.1 N sulfuric acid. 
This acid can be used to dissolve the carbonate portion of the 
mineral matrix entrapping the organic fraction of Green River Oil 
Shale. Initial feasibility studies reveal that it is possible to develop 
large-scale cultures of these acid-producing organisms in the pres- 
ence of oil shale, and that these organisms can use portions of the 
inorganic mineral matrix as a nutrient source. Present studies include 
research on the microbial degradation of kerogens and bitumens, 
microbial removal of pyrite from sulfide-rich black shales, microbial 
desulfurization and denitrogenation, and the possibility of fermenta- 
tion of the degraded kerogen and bitumen molecules. 


23119 Process and apparatus for the recovery of oil from shale by 
indirect heating. Weggel, R.W.; Blann, W.A. (to Allis-Chalmers 
Manufacturing Co.). US Patent 3,644,193. 22 Feb 1972. Filed date 11 
May 1970. 8p. 
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A system is disclosed for recovering oil from oil-bearing shale 
rock in which shale is placed on a traveling grate and transported 
through a preheating zone, a retorting zone where oil is educted 
from shale, a combustion zone where residual carbon in the shale 
after the oil is removed, is burned, and a cooling zone. A first gas 
stream, which may be air, is passed through shale that has traveled 
on the grate at least to where combustion takes place. This air is 
thereby heated, and then used to heat a heat-transfer media such as 
alumina balls from which a second and oxygen-free gas stream 
extracts the heat. The second gas stream, heated indirectly by the 
first gas stream but not contaminated with combustion gases from 
the first gas stream, passes through the shale in the retorting zone to 
educt oil from the shale and then through the shale in the preheating 
zone where the educted oil is condensed and becomes suspended as a 
stable mist in the second gas stream from which the oil may be 
mechanically separated. 3 claims, 2 figures. 


REFINING 
REFER ALSO TO CITATION(S) 23047 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 22830 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 23047 


WASTE RESEARCH AND MANAGEMENT 
REFER ALSO TO CITATION(S) 23113 


23120 (LBL—6855) Anaerobic fermentation of simulated in-situ 
oil shale retort water. Ossio, E.A.; Fox, J.P.; Thomas, J.F.; Poulson, 
R.E. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nov 1977. Contract W-7405-ENG-48. 13p. (CONF-780305—6). 
Dep. NTIS, PC A02/MF AO1. 

From Division of fuel chemistry meeting; Anaheim, CA, 
USA (12 Mar 1978). 

The feasibility of removing soluble organics from oil shale 
retort water by anaerobic digestion with methane production was 
experimentally investigated. The following conclusions were made. 
The retort water studied had to be pretreated to remove toxic and 
add deficient constituents before it could be successfully treated with 
the anaerobic fermentation process. Pretreatment included pH ad- 
justment to 7, ammonia reduction, and nutrient addition. A digested 
sludge from a conventional municipal sewage treatment plant was 
successfully acclimated to the retort water studied. A major fraction 
of the organics in the retort water studied was stabilized by conver- 
sion to CH, and CO: using the anaerobic fermentation process. 
BOD; and COD removal efficiences were 76 to 80 percent. The 
effluent from anaerobic fermentation of the retort water studied 
(BOD; : 530 to 580 mg/l) may be suitable for treatment by conven- 
tional aerobic processes. The growth of the methane formers, which 
stabilize the organics, is nutrient limited in the retort water studied. 
The pretreatment of the retort water studied removed 49 percent of 
the BODs. This was probably due to the reduction in solubility of 
high molecular weight fatty acids at neutral pHs. A major compo- 
nent removed from the retort water studied during anaerobic fer- 
mentation was fatty acids. The long hydraulic residence time used in 
this study would not be used in practice. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 22887 


23121 (NP—22753) Toxicity of saline groundwater from 
Syncrude’s Lease 17 to fish and benthic macroinvertebrates. McMa- 
hon, B.; McCart, P.; Peltzner, A.; Walder, G. (Aquatic Environ- 
ments Ltd., Calgary, Alberta (Canada)). Nov 1976. 107p. Dep. NTIS 
(US Sales Only), PC A06/MF AO1. 

The mining of the tar sands which are included in the area to 
be developed by Syncrude Canada Ltd. will require the dewatering 
of the mine pits. This will involve the pumping of large volumes of 
saline groundwater with eventual disposal through Ruth Lake, the 
Poplar River and, finally, the Athabasca River. This study was 
designed to determine whether groundwater from the mine area is 
toxic to aquatic organisms and, if so, the concentrations at which this 
toxicity is expressed. A variety of species, including both fish and 
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aquatic insects, was tested to determine the range of sensitivity 
among aquatic animals. 12 tables, 23 figs. 


REGULATIONS 


REFER ALSO TO CITATION(S) 24818 


NUCLEAR FUELS 


RESERVES 
REFER ALSO TO CITATION(S) 23137 


23122 (LA—7032-PR) Investigations of the Natural Fission Re- 
actor Program. Progress report, October 1976—September 1977. Apt, 
K.E. (ed.). (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. 
Contract W-7405-ENG-36. 28p. Dep. NTIS, PC A03/MF AOl. 

During Fiscal Year 1977, efforts of the Natural Fission Reac- 
tor Program have been directed toward (1) further measurements 
and predictions of reactor product migration at Oklo, (2) uraninite 
solubility studies, (3) radiogenic equilibria studies of natural Pu, Ra, 
and Th in U ores, (4) search for evidence of other natural fission 
reactors, and (5) supportive analytical measurements and procedures 
development. 


23123 (LA-UR—77-2787) Migration paths for Oklo reactor 
products and applications to the problem of geological storage of 
nuclear wastes. Cowan, G.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 8p. (CONF-771222—1). 
Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

Escape of the products from the Oklo reactor proceeds, first, 
by escape from the uraninite (UO2) grains and, second, by transport 
out of the gangue. Escape from the grain by fission recoil accounts 
for prompt deposition in the gangue of 5 to 10 percent of the 
products. Escape by volume diffusion is very slow. The rate of loss 
by diffusion was highest during the operating period of the reactor 
and may have been of the order of 10~® fraction/a for the most 
volatile elements. The least volatile elements have been retained in 
the grains. Their diffusion rates are less than 5 x 10~!°/a. If similar 
loss rates can be achieved in synthetic uraninite (or thorianite), the 
overall rate of transport of most reactor products would be suffi- 
ciently limited by diffusion to insure that essentially all of the 
radioactive species would decay in situ. The principal geochemical 
requirements for a suitable storage site are those that insure the 
survival of the UO. matrix, particularly that the pH and Eh are 
similar to the values at Oklo. Previous work has demonstrated wide 
variations in the rates of transport of Oklo products out of the 
reactor zones. Quantitative or semiquantitative estimates of these 
rates can be made for those elements which were retained in 
significant amounts but the estimates become qualitative for the very 
mobile elements. On a relative scale the losses are lowest in a group 
of elements including Zr, Nb, Ru, Pd, Ag, Te, the rare earths, Bi, 
Th, U, and Pu, and are high in a group including Sr, Mo, Ba, Kr, Xe, 
Rb, and Cs. Retention of the various reactor products varied from 
greater than or equal to 90 percent down to approximately 0.01 
percent. 


23124 Radiometric survey using thermoluminescence dosimetry 
in the Cerro Impacto (Venezuela) thorium deposit. Vaz, J.E. (Institute 
Venezolano de Investigaciones Cientificas, Caracas); Sifontes, R.S.; 
Zeller, E.J. Mod. Geol.; 6: No. 3, 147-152(1978). 

Calibrated thermoluminescent dosimeters of LiF were uti- 
lized to map the radiation flux 0.5 m beneath the surface of a 
thorium-rare-earth elements deposit in southern Venezuela. The 
isorad map obtained from measurements of the thermoluminescence 
induced in the buried dosimeters during their eight-month exposure 
period at the site, agrees well with the mapped thorium concentra- 
tion at the surface of the deposit. The results indicate that thermolu- 
minescence radiation dosimetry can be used for radiometric pro- 
specting. 


23125 Australia’s master plan for uranium: questions still cloud 
the future. Eng. Min. J.; 178: No. 10, 23, 27(Oct 1977). 

Although the Australian Government has given the long- 
awaited green light for mining and export of uranium, potential 
uranium producers will have to battle a welter of red tape before the 
production outlook from the 1980s on becomes clear. An extensive 
number of bureaucratic agencies must be established before site 
work can begin. However, it now seems reasonably certain that by 
the mid-1980s Australian uranium mines will be producing 10,000 to 
15,000 mtpy of uranium oxide. After that, production should grow 
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rapidly, given the government's optimism about longer term market 
prospects. In the months ahead the government will assess the levels 
of international demand to be expected in coming years and will plan 
production and sales to meet those needs. Uranium deposits devel- 
oped so far are described briefly. 


23126 Discovery and study of the nuclear reactor in Oklo. Roth, 
E. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). J. Radioanal. Chem.; 37: No. 1, 65-78(1977). 

From International conference on modern trends in activation 
analysis; Muenchen, F.R. Germany (13 Sep 1976). 

The work leading to the discovery of naturally sustained 
chain reactions at Oklo (Gabon) is described. In June 1972, the 
preparation of an isotopic standard in Pierrelatte gave some results 
significantly different from those expected. To explain these anoma- 
lies several hypotheses were put forward including the sz of 
induced fission. A search for fission products was therefore decided. 
It proved that in the Oklo open pit mine parts of the deposits of 
uranium had experienced sustained fission chain reactions, and there- 
fore had behaved as natural reactors. The following questions are 
discussed: How could the phenomenon have occurred. Why had it 
occurred at Oklo and nowhere else. What was the extent and above 
all what was the mechanism of this occurrence. Information derived 
from analytical studies refers to the age of the deposit, duration of 
the chain sustained reactions are total power evolved. Typical values 
are 2.10° years, 10° years, 10! kWh, respectively. Migration of 
fission products and transuranian elements can be studied. Rare 
earths stay mostly with uranium. No indication of plutonium migra- 
tion is found. Finally operation of the reactor is discussed.(T.G.). 


23127 Xenon and krypton isotopic abundances in African pitchb- 
lende. Sumerlin, N.G. Fayetteville, AR; Univ. of Arkansas (1977). 
95p. University Microfilms Order No. 77- 23,309. 

Thesis (Ph. D.). 

The xenon and krypton isotopic abundances in a sample of 
African pitchblende have been measured mass-spectrometrically in a 
temperature-release experiment. The patterns observed indicate that 
approximately 5 percent of the fission xenon is due to fast neutron- 
induced fission of **U, while neutron-induced fission of 7*°U con- 
tributes about 25 percent. Some of the individual temperature frac- 
tions show as much as 15 percent contribution from *°*U neutron 
fission. All of the rare gas data fit into this three-component model. 
The bulk xenon/krypton ratio is lower for this experiment than has 
wage ong J been reported for African pitchblende. Possible reasons 

or this discrepancy are discussed, as are the retention patterns of the 
heavy rare gases. 


23128 Mineral—geochemical signs of uranium mineralization in 
leaching zones of ore-bearing, discontinuous fractures. Modnikov, I.S.; 
Skvortsova, K.V.; Sychev, I.V. Geol. Rud. Mestorozhd.; No. 4, 102- 
110(1976). (In Russian). 

Explaining the conditions of hypergenic migration and con- 
centration of uranium and its accompanying element in fracture 
zones, which control the position of uranium mineralization, is of 
practical importance. It is concluded that the main mineral-geo- 
chemical signs of uranium mineralization in local fractures from 
surface-leached zones are the following: (1) intensity and character 
of the change in intrusive ores (the presence of signs of preore 
chlorite-carbonate-pyritic mineralization, zones of quartzification 
and carbonate formation); (2) the presence of minerals, which ac- 
company uranium mineralization and are stable in the leaching zone 
(dark-violet fluorite, quartz, chalcedony, radiobarytes, arsenosider- 
ite, pharmacosiderite (a basic iron arsenate), vanadinite, anglesite, 
cerusite, powellite and others); (3) the presence of uranium-concen- 
trate minerals and uranium congeners (jarosite, hydrogeothite, man- 
ganese hydroxides, hyalite and others), and (4) anomalous concentra- 
tions of radiogenic lead (Pb-206) and a generally higher content of 
elemental congeners in the uranium mineralization process (Pb, Mo, 
As, Sb, Tl, Ag, and Au). 12 references. (SJR) 


EXPLORATION 


23129 (DPST—77-138-3) Savannah River Laboratory quarterly 
— July—September 1977. Hydrogeochemical and stream sedi- 

it reconnaissance: eastern United States. National Uranium Re- 
pad Evaluation Program. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 56p. (GJBX—90(77)). Dep. NTIS, PC A04/MF AO1. 

The status and activities in the program are summarized in 
sections on geological programs, laboratory analyses, data analysis, 


on a of hydrochemical and stream sediment reconnaissance. 


23130 (DPST—77-141-1) Savannah River Laboratory hydrogeo- 
chemical and stream sediment reconnaissance. Raw data release V; 
studies in the Spruce Pine, Moore, and Johnston, North Carolina, 
areas. National Uranium Resource Evaluation Program. Ferguson, 
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R.B.; Baucom, E.1.; Price, V. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). Dec 1977. Contract EY- 
76-C-09-0001. 138p. (GJBX—17(78)). Dep. NTIS, PC A07/MF AOI. 
Orientation studies were conducted in the Spruce Pine, 
Moore, and Johnston, North Carolina, areas in preparation for a 
hydrogeochemical and stream sediment reconnaissance. The studies 
were conducted by the Savannah River Laboratory as part of the 
National Uranium Resource Evaluation (NURE) Program. A total 
7= 298 surface sites and 210 ground water sites were sampled over 
vig peerage Uranium concentrations in sediment ranged from 
ry 6 to 39.4 parts per million (ppM) in Spruce Pine, from 1.8 to 526.1 
ppM in Moore, and from 1.4 to 69.1 ppM in Johnston. Uranium 
concentrations in water ranged from less than 5 to 6780 per 
trillion (pptr) in Spruce Pine, from less than 5 to 16, pptr in 
Moore, and from nes than 5 to 1210 ppt. in Johnston. Plots are 
presented to show statistical and areal distribution of uranium con- 
centrations in ground water, stream water, and stream sediment. 
Tabular data for each site include temperature; alkalinity, conductiv- 
ity; pH; dissolved oxygen; Eh; sulfate, nitrate, and phosphate ions; 
ammonia; and neutron activation analyses for up to 20 supplemen- 
tary elements in sediment and water. 


23131 (GJBX—1(78)) Design of a groundwater sampling network 
for Minnesota. Kanivetsky, R. (Minnesota Geological Survey, St. 
Paul (USA)). 4 Nov 1977. Contract EY-76-C-13-1664. 44p. Dep. 
NTIS, PC A03/MF AO1. 

This folio was compiled to facilitate the use of groundwater 
as a sampling medium to aid in exploration for hitherto undiscovered 
deposits of uranium in the subsurface rocks of Minnesota. The report 
consists of the following sheets of the hydrogeologic map of Minne- 
sota: (1) map of bedrock hydrogeology, (2) generalized cross sec- 
tions of the hydrogeologic map of Minnesota, showing both Quater- 
nary deposits and bedrock, (3) map of waterwells that penetrate 
Precambrian rocks in Minnesota. A list of these wells, showing 
locations, names of owners, type of Precambrian aquifers penetrated, 
lithologic material of the aquifers, and well depths is provided in the 
appendix to this report. Structural aps locations, and composi- 
tion of the bedrock aquifers, movement of groundwater, and prelimi- 
nary suggestions for a sampling . oe are discussed below under 
the heading Bedrock Hydrogeology of Minnesota. The map sheet 
showing Quaternary hydrogeology is not included in this report 
because the chemistry of groundwater in these deposits is not 
directly related to bedrock mineralization. 


23132 (GJBX—4(78)) Preliminary study of the favorability for 
uranium in the Madera Limestone, and Cutler and Chinle Formations 
of the Sierra Nacimiento-Jemez Mountains area, New Mexico. Viz- 
caino, H.P.; O'Neill, A.J.; Dotterer, F.E. (Bendix Field Engineering 
Corp., Grand Junction, Colo. (USA)). Jan 1978. Contract EY-76-C- 
13-1664. 30p. Dep. NTIS, PC A03/MF AOl1. 

Small, surficial, secondary uranium deposits are present in 
several formations in the Sierra Nacimiento-Jemez Mountains 
region, but none of significant size are known. Field surveys indicate 
that the deposits are laterally discontinuous and are, in most cases, 
associated with carbonaceous debris. Mineral contents of as much as 
0.18 percent UsOs are recorded. There are 2 known deposits in the 
Pennsylvanian Madera Limestone, 18 in the Permian Cutler Forma- 
tion, and 3 in the Triassic Chinle Formation. The Madera Limestone 
consists of a lower and an upper member. The lower member is 
predominantly a dense limestone and is ao pe am unfavorable. 
The upper member, which consists of several arkosic units interbed- 
ded with cherty limestone, is not a favorable host rock because of its 
thin arkosic units, the paucity of carbonaceous debris, and its litholo- 
gically unfavorable limestone. The Cutler Formation consists mostly 
of interfingering siltstones and fine- to coarse-grained feldspathic and 
arkosic sandstones of fluvial origin. The sandstones are generally 
lenticular, average about 40 ft in thickness, and are favorable. Cutler 
equivalents south of lat 36° N. (Abo and Yeso Formations) were not 
included in this study. The Chinle Formation in the project area 
consists of five members. The Agua Zarca Member, medium-grained 
to conglomeratic sandstone with beds that average 30 ft in thickness, 
is the only unit in the Chinle considered favorable. The stratigraphic 
units under consideration have been eroded and deformed; beds di 
steeply. Upturned and deeply dissected beds afford access to infil- 
trating waters; oxidation and flushing of pre-existing uranium depos- 
its is therefore suspected. The uranium deposits in the Madera, 
Cutler, and Chinle are likely to be remnants, and the probability of 
locating any large deposits within the area is therefore low. 


23133 (GJBX—S(78)) Preliminary study of uranium favorability 
of the Boulder batholith, Montana. Castor, S.B.; Robins, J.W. (Bendix 
Field Engineering Corp., Grand Junction, Colo. (USA)). Jan 1978. 
Contract EY-76-C-13-1664. 38p. Dep. NTIS, PC A03/MF AOl. 

The Boulder batholith of southwestern Montana is a compos- 
ite Late Cretaceous intrusive mass, mostly composed of quartz 
monzonite and granodiorite. This study was not restricted to the 
plutonic rocks; it also includes younger rocks that overlie the 
batholith, and older rocks that it intrudes. The Boulder batholith 
area has good overall potential for economic uranium deposits, 
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because its geology is similar to that of areas that contain economic 
deposits elsewhere in the world, and because at least 35 uranium 
occurrences of several different types are present. Potential is great- 
est for the occurrence of small uranium deposits in chalcedony veins 
and base-metal sulfide veins. Three areas may be favorable for large, 
low-grade deposits consisting of a number of closely spaced chalced- 
ony veins and enriched en rock; the Mooney claims, the Boulder 
area, and the Clancy area. In addition, there is a good possibility of 
by-product uranium production from phosphatic black shales in the 
project area. The potential for uranium deposits in breccia masses 
that cut prebatholith rocks, in manganese-quartz veins near Butte, 
and in a shear zone that cuts Tertiary rhyolite near Helena cannot be 
determined on the basis of available information. Low-grade, dis- 
seminated, primary uranium concentrations similar to porphyry de- 
= proposed by Armstrong (1974) may exist in the Boulder 

tholith, but the primary uranium content of most batholith rocks is 
low. The geologic environment adjacent to the Boulder batholith is 
similar in places to that at the Midnite mine in Washington. Some 
igneous rocks in the project area contain more than 10 ppM UsOs, 
and some metasedimentary rocks near the batholith contain reduc- 
tants such as sulfides and carbonaceous material. 


23134 (GJBX—8(78)) Preliminary study of the uranium poten- 
tial of the Triassic Sanford basin and Colon cross structure, North 
Carolina. Lee, C.H. (Bendix Field Engineering Corp., Grand Junc- 
tion, Colo. (USA)). Jan 1978. Contract EY-76-C-13-1664. 21p. Dep. 
NTIS, PC A02/MF AO1. 

A preliminary geologic investigation was conducted to deter- 
mine if Triassic sedimentary rocks of the Sanford basin and Colon 
cross structure in North Carolina are favorable hosts for uranium 
deposits. Rocks of adjacent Carolina slate belt were also examined as 
a potential source of uranium. On the basis of favorability criteria for 
sandstone-type uranium deposits, and geologic and geophysical in- 
vestigations of the study area, the most favorable sites for further 
investigation are (1) at the contacts between the Pekin and Cumnock 
and between the Pekin and Sanford Formations near the Colon cross 
structure and (2) at the base of the Jonesboro fault, which lies below 
the Sanford Formation, northwest of Sanford. The highly weathered 
granites southeast of the Jonesboro fault were a source of the 
detritus deposited on the cross structure and may have been a 
primary source of uranium. Uranium leached from the coarse sedi- 
ment (Pekin Formation) of the cross structure may have been 
transported downdip and may have been precipitated by the carbo- 
naceous shales of the Cumnock Formation on the western side of the 
cross structure or at the Pekin-Sanford contact to the east. The 
Jonesboro fault may provide an impermeable barrier to ground- 
water migration in the metamorphosed basement rocks below the 
Triassic sediments. Such a barrier would constitute a favorable site 
for the precipitation and retention of uranium. Scintillometer surveys 
and laboratory analyses indicate no anomalous surface radioactivity 
in the study area. However, deep surface weathering may have 
caused the uranium to be leached from the exposed rocks and 
redeposited at depth. Geologic investigations show that conditions 
which have proven favorable for deposition of uranium in other 
areas are present in the Triassic rocks of the Sanford basin and Colon 
cross structure. However, because of deep surface weathering, fur- 
ther subsurface studies are necessary to confirm the favorability of 
the rocks as hosts for uranium. 


23135 (KFK—2429) Uranium borehole logging using delayed or 
prompt fission neutrons. Schulze, G.; Wuerz, H. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik). Apr 1977. 46p. Dep. NTIS (US Sales Only), PC 
A04/MF A0O1. 

The measurement of induced fission neutrons using Cf?5? and 
14 MeV neutrons is a sensitive method for an in situ determination of 
uranium. Applying this methods requires a unique relation between 
concentration of uranium and intensity of induced fission neutrons. 
A discussion of parameters influencing the determination of concen- 
tration is given. A simple method is developed allowing an elemina- 
tion of the geochemistry of the deposit and of the borehole configu- 
ration. Borehole probes using the methods described are of consider- 
able help during the phase of detailed exploration of uranium ore 
deposits. These on-line tools allow an immediate determination of 
concentration. Thus avoiding the expensive and time consuming step 
of core drilling and subsequent chemical analysis. 


23136 (LA—6992-PR) Hydrogeochemical and stream sediment 
reconnaissance of the National Uranium Resource Evaluation Pro- 
gram: the Rocky Mountain states of New Mexico, Colorado, Wyo- 
ming, and Montana, and the state of Alaska. Progress report, April— 
June 1977. Broxton, D.E.; Nunes, H.P. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 32p. (GJBX— 
21(78)). Dep. NTIS, PC A03/MF AO1. 

New pilot studies and Hydrogeochemical and Stream Sedi- 
ment Reconnaissance sampling contracts began in the five states for 
which the Los Alamos Scientific Laboratory (LASL) is responsible. 
Several of these contracts have been completed. Field maps have 
been prepared for seven more contract areas in anticipation of 
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supplemental funding by the Department of Energy (DOE) Grand 
Junction Office (GJO). During the quarter, the LASL analyzed 7128 
water samples for uranium by fluorometry and 835 water and 7335 
sediment samples by delayed-neutron counting. The x-ray fluores- 
cence technique was used to determine concentrations of nickel, 
copper, tungsten, lead, bismuth, niobium, silver, cadmium, and tin in 
133 sediment samples from Fort Morgan, Colorado, and Cape Kru- 
senstern, Alaska. Concentrations of 30 other elements in the Fort 
Morgan and Cape Krusenstern sediment samples were Guuetionts 
by instrumental neutron activation analysis. In anticipation of full- 
scale multielement analyses in FY-78, we are modifying existing 
facilities to handle the increased number of samples to be analyzed, 
and are developing techniques for multielement analysis by x-ray 
fluorescence, spectrochemical, and neutron activation methods. Six 
publications, including two raw data releases and one reconnaissance 
report, were open filed through DOE GJO. Two publications de- 
scribe methods to be used for multielement analyses. 


23137 (LA-tr—78-15) Dosimetry of prehistorical reactors. 
Naudet, R. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). 1978. Translation of French report. 10p. Dep. 
NTIS, PC A02/MF AO1. 

Two billion years ago, natural fission reactors were “operat- 
ing” in the Oklo uranium ore deposit. The site has remained in a 
state of remarkable preservation, such as the reaction rates distribu- 
tions are still measurable in the ground. Appropriate dosimetry has 
been developed for these very peculiar reactors. The data obtained 
from various isotopic analyses of fission products are very consist- 
ent. Nevertheless, detailed investigations show that, even for the 
most stable elements, small geochemical remobilizations have oc- 
curred. The paper reviews the different methods carried out and 
their reliability. 


23138 State may assist in making small Karoo uranium deposits 
viable. Treasure, T. Coal, Gold Base Miner. South. Afr.; 25: No. 9, 97, 
101, 143(Sep 1977). 

Mining and exploration companies over the past eight years 
have steadily intensified their search for uranium in the Karoo. 
There are many inherent difficulties, such as the apparent patchy 
nature of the uranium mineralisation, working against them. Howev- 
er, aS more and more ground is surveyed, more information is being 
gathered by the State adding to the knowledge of the Karoo 
stratigraphy and the distribution of uranium there. It is possible that 
this knowledge may eventually lead to the establishment of criteria 
for the location of deep-seated deposits that have no surface manifes- 
tation. These deposits lie within the Beaufort subdivision of the 
Karoo Supergroup sediments, which define the limits of the major 
basin. The deposits are generally associated with calcareous, carbon- 
bearing sandstones which form washouts and ancient channels. Min- 
eralised zones are normally thin and lie close to the base of such 
sandstones. 


MINING 
REFER ALSO TO CITATION(S) 23142, 25176 


23139 Buoyant uranium market brings South African mining 
bonanza. Marshall, P. Nucl. Eng. Int.; 22: No. 262, 48-50(Sep 1977). 

A brief survey is presented of the latest mining expansion 
plans and uranium production figures for the Rand Basin mines. 


FEED PROCESSING 


23140 Nomograph for in-situ uranium leaching. Larson, W.C. 
(Bureau of Mines, Twin Cities, NM). Eng. Min. J.; 178: No. 9, 
159(Sep 1977). 

This nomograph provides a fast, convenient method for esti- 
mating production at an in-situ uranium leaching operation. It has 
been designed to permit quick calculation of the recovery rate of 
uranium oxide (lb per year) for various mill throughput rates (gpm) 
and pregnant solution strengths (ppM UsOs), or vice versa. Each of 
the variables is expressed in the units of measure commonly used in 
the uranium industry. Using known or estimated values for any two 
of the variables, the third value can be read from the graph with the 
aid of a straightedge. The nomograph sheds some light on the 
sensitivity of production to changes in uranium concentration in 
pregnant feed obtained by in-situ leaching. 


23141 Oxidizing roasting enhances extraction of uranium from 
some refractory ores. Milligan, D.A. Eng. Min. J.; 178: No. 9, 114- 
118(Sep 1977). 

Roasting in an oxidizing environment improves extraction of 
uranium from some refractory ores. Roasting of the ore tested also 
tends to reduce reagent costs and handling problems. Ores that may 
benefit from roasting include those of low uranium extractability that 
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contain oxidizable organic materials or clay minerals. Roasting im- 
proves the porosity of ores by removing carbonaceous material and 
dehydrating clays, and it may even break down agglomerates of a 
clay-silica-organic nature. The result is better access of the leaching 
agent to the uranium-containing fractions of the ore. 


23142 Redlight for yellowcake. The case against uranium mining. 
Hayes, D.; Falk, J.; Barret, N. Melbourne, Australia; Friends of the 
Earth, Australia (1977). 96p. 

The authors of this book have presented what they believe is 
a compelling case against the mining and export of Australian 
Uranium. A large part of the book is devoted to explanation of the 
dangers in the use of uranium as a fuel for nuclear reactors outside 
Australia and the conclusion is that the consequences of uranium 
mining are so serious that they outweigh any possible material gain. 


23143 Extraction of metals from ores by bacterial leaching: pres- 
ent status and future prospects. Kelly, D.P. (Univ. of Warwick, 
Eng.). pp 329-338 of In Microbial energy conversion. Schlegel, 
H.G.; Barnea, J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The principal organism effecting bacterial leaching of ferrous 
and sulfide ores is Thiobacillus ferrooxidans, though other thiobacilli 
and other bacteria may be involved. The process depends on (a) 
direct solubilization of metal sulfides by bacterial oxidation; (b) 
dissolution of metal sulfides or oxides by ferric iron produced by 
bacterial pyrite oxidation. Mining spoil dumps and low grade ores 
can be leached for copper or uranium by cheap low-level technol- 
ogy. Dump leaching enables maximum recovery of valuable metal 
from any ore, but makes possible exploitation of very low grade Cu 
and U ores. Continuous extraction processes are possible where a 
continuously growing bacterial culture is fed with pyritic ores (or 
FeSO, or other sulfide) and continuous metal solubilization pro- 
ceeds. Intimate contact between the bacteria and the ore to be 
leached (especially with uranium oxide ores) is not always necessary: 
leaching of UO: ores probably depends only on ferric iron reaction 
with the ore. Degradation of pyrite-containing rocks may also be 
developed as part of future recovery processes for petroleum from 
oil shales. Two-stage leaching systems present the best prospect for 
developing a higher-level technology for metal extraction. State 1: 
bacterial generation of Fe** from pyrite or a Fe** source; Stage 2: 
chemical leaching of ore by Fe* in acid solution. Two-stage proc- 
esses can be surface processes using crushed or milled ores or can be 
applied to underground solution mining, when an ore (e.g. uranium) 
can be leached by pumping Fe* solutions through shattered under- 
ground deposits, metal recovered (e.g. solvent extraction) and Fe* 
regenerated by bacterial oxidation at the surface. The use of con- 
trolled continuous microbial cultures to generate either bacteria or 
ferric iron is outlined. 


23144 (ORNL-tr—4549) Method of preparing uranium recovery 
agent. Murata, T. 3 Oct 1974. Translation by H. Kubota of Japanese 
Patent 1976-54,818. 7p. Dep. NTIS, PC A02/MF AO1. 

The agent is to be used for the recovery of U from sea water. 
The agent is prepared by mixing a Ti compound and a pentavalent 
As compound in the presence of water with a Ti/As atom ratio 
between 0.1 to 5 and treating the precipitate formed with a mineral 
acid. The agent has good adsorptivity for U. (DLC) 


ENRICHMENT 


23145 Isotope enrichment by aerodynamic means: a review and 
some theoretical considerations. Eaton, R.R.; Fox, R.L.; Touryan, 
K.J. (Sandia Labs., Albuquerque, NM). J. Energy; 1: No. 4, 229- 
236(1977). 
Aerodynamic separation processes are characterized as those 
involving diffusion of disparate masses driven either by a pressure 
radient or by inertia effects. Seven aerodynamic schemes are identi- 
ied for the separation of isotopes and their salient features discussed 
briefly. Numerical methods are developed for analyzing the flow- 
fields associated with those devices. The methods consist of a finite- 
difference solution of the ternary gas mixture equations and two 
Monte Carlo numerical simulation techniques. A test case is em- 
ployed to compare the three techniques. The tracer-field Monte 
Carlo method is then used to evaluate the separation characteristics 
of two of the seven aerodynamic devices. 12 figures, 4 tables. 


23146 (DOE-tr—S0) [Chemical exchange for producing enriched 
U]. [nd]. Translation: source information not available. 11p. Dep. 
NTIS, PC A02/MF AO1. 

It is proposed to construct and operate a demonstration plant 
of capacity, say, 50,000 UTS/y, for producing enriched uranium by 
chemical exchange. The process is safe from the proliferation view- 
point, since only weakly enriched uranium can be produced. This 
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document consists of a description and answers to questions of legal/ 
political and technical/economic nature. (DLC) 


GASEOUS DIFFUSION 


23147 (K—1892) Method for estimating the inventory of an 
isotope separation cascade by the use of minor isotope transient 
concentration data. Blumkin, S.; Von Halle, E. (Oak Ridge Gaseous 
Diffusion Plant, Tenn. (USA)). 13 Jan 1978. Contract W-7405-ENG- 
26. 28p. Dep. NTIS, PC A03/MF AO1. 

An indirect method for estimating the inventory of a uranium 
enrichment cascade which presumably can be performed by the 
International Atomic Energy Agency within the Non-Proliferation 
Treaty limitations on its safeguards activities was devised and tested 
at the Oak Ridge Gaseous Diffusion Plant (ORGDP). This method 
involves the feeding of a cascade with uranium that is y apy 
richer in one component than the normal cascade feed for a short 
period of time, and the measurement of the subsequent transient 
concentrations of this component in the cascade withdrawal streams. 
The inventory estimate is then obtained from a comparison of the 
observed data with parallel data calculated for an appropriate but 
non-identical cascade model. The validity of the method is demon- 
strated numerically by parallel calculations made for two nearly 
ideal hypothetical cascade models. A test of this method conducted 
in the ORGDP cascade, utilizing U-236 as the spike component, 
yielded an estimate of the cascade inventory greater by 3.0% than 
that determined by the usual measurement method. The proposed 
method has been devised for use at enrichment plants that are 
subject to safeguarding by the IAEA and for which the proprietors 
will permit the inventories to be known. The method does not 
require knowledge or determination of any technology information 
that may be considered to be sensitive. For it to be applied, a plant 
proprietor must be willing to spike his cascade with a non-normal 
feed and do or permit the extensive sampling of its feed and 
withdrawal streams that is entailed. The numerical demonstration of 
the validity of the method rests on a single comparison of two nearly 
hypothetical cascades. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 23223 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 24781 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 23220, 23926, 24729, 24755, 24813 


23148 (ANL-CEN-RSD—77-1) Thermophysical properties of 
thorium and uranium systems for use in reactor safety analysis. Fink, 
J.K.; Chasanov, M.G.; Leibowitz, L. (Argonne National Lab., IIl. 
(USA)). Jun 1977. Contract W-31-109-ENG-38. 72p. Dep. NTIS, PC 
A04/MF AO1. 

The data compilation is intended to serve as a preliminary set 
of thermophysical property values for use in reactor safety analyses 
of the Th—?*°U reactor concept. The properties covered include 
mp, bp, enthalpy, heats of vaporization and fusion, heat capacity, 
thermal conductivity, density, thermal expansion, emissivity, viscos- 
ity, etc. The systems covered are Th, Tho»oUo.1, U, . 
Tho.9Uo.102, UOz, Uo.sPuo.2O2, ThC, Tho.pUo1C, UC, Uo.sPuo.2C, 
—e and UC,. 5 figures, 10 tables, 150 references. 


23149 (HEDL-SA—1138-FP) Plutonium fuel fabrication retro- 
spection:; PRTR to CRBR. Bardsley, R.E.; Roake, W.E. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1977. 
Contract EY-76-C-14-2170. 41p. (CONF-770554—3). Dep. NTIS, 
PC A03/MF AOl1. 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

A talk, based on slides, traces the various fabrication tech- 
niques used in the preparation of Pu fuels. (JSR) 


23150 (HEDL-SA—1282) Comparison of TGA and EMF mea- 
surement of the oxygen potential of Uo 75Puo 2sO/sub 2+-x/. Wood- 
ley, R.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 20 Jul 1977. Contract EY-76-C-14-2170. 16p. (CONF- 
770958—2). Dep. NTIS, PC A02/MF AO1. 

From American Ceramic Society fall meeting; Hyannis, MA, 
USA (26 Sep 1977). 

To resolve uncertainies in various low temperature oxygen 
potential data for mixed-oxide nuclear fuels, additional measure- 
ments have been performed employing a combined thermogravime- 
tric and galvanic cell technique. Oxygen potentials obtained in this 





MAY 31, 1978 


manner exhibit good agreement with the results of prior thermogra- 
vimetric determinations. 


23151 (HEDL-TME—77-95) LMFBR mixed oxide fuels fabri- 
cation development semiannual, January—June 1977. Bardsley, R.E. 
(comp.). (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). oe | 1977. Contract EY-76-C-14-2170. 30p. . 

is reported on the following: fuel characterization and 
attribute engineering, high-performance oxide fabrication studies, 
ANL/SLSF and IPE safety development fuel pin fabrication, test 
fuel and pin fabrication, tag gas capsule fabrication, fuel assembly 
oo development, fuel assembly, and FFTF test articles. 
(D 


23152 (ORNL/TM—6061) Development, design, and prelimi- 
mary operation of a resin-feed processing facility for resin-based 
HTGR fuels. Haas, P.A.; Drago, J.P.; Million, D.L.; Spence, R.D. 
(Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Contract W- 
7405-ENG-26. 63p. Dep. NTIS, PC A04/MF AO1. 

Fuel kernels for recycle of **°U to High-Temperature Gas- 
Cooled Reactors are prepared by loading carboxylic acid cation 
exchange resins with uranium and carbonizing at controlled condi- 
tions. Resin-feed processing was developed and a facility was de- 
signed, installed, and operated to control the kernel size, shape, and 
composition by processing the resin before adding uranium. The 
starting materials are commercial cation exchange resins in the 
sodium form. The size separations are made by vibratory screening 
of resin slurries in water. After drying in a fluidized bed, the 
nonspherical particles are separated from spherical particles on vi- 
bratory plates of special design. The sized, shape-separated spheres 
are then rewetted and converted to the hydrogen form. The process- 
ing capacity of the equipment tested is equivalent to about 1 kg of 
uranium per hour and could meet commercial recycle plant require- 
ments without scale-up of the principal process components. 


23153 (ORNL/TM—6089) Synthesis of (U,Pu)C by carbother- 
mic reduction of mixed oxides and evaluation of the sintering behavior. 
Federer, J.I.; Tennery, V.J. (Oak Ridge National Lab., Tenn. 
(USA)). Jan 1978. Contract W-7405-ENG-26. 44p. . 

Synthesis of (U,Pu)C by carbothermic reduction of mixed 
oxides was conducted in a continuously purged system. The reac- 
tants consisted of ball-milled mixtures of UO. + PuO2 + C powders 
which were compacted and reacted at 1400 to 1800°C in flowing 
argon. The process was evaluated by the weight change of the 
reactants, CO release rates, and chemical analyses of the synthesis 
product. The results indicated an optimum synthesis temperature in 
the range 1500 to 1600°C, the lower and upper limits being deter- 
mined by reaction rate and plutonium loss, respectively. Pellets were 
fabricated from the powdered synthesis product with ball-milling 
time, nickel-sintering aid, sintering temperature, and time as varia- 
bles. Densities > 90% theoretical density were readily obtained. At 
1550°C, 0.2 wt % nickel-sintering aid and a ball-milling time of 64 h 
were about equally effective in producing densities as high or higher 
than those obtained at 1750°C. The sintered pellets had a purity of 
99.6 to 99.7%, with oxygen as the major impurity. Ceramographic 
examination and x-ray diffraction showed that sintered pellets con- 
sisted of equiaxed grains of (U,Pu)C as the major phase and 


(U,Pu)Cs. 


23154 Procedure for making spherical oxide- or carbide-ceramic 
particles. Fleischhauer, G.; Hackstein, K.; Nowak, T. (to Nuklear- 
Chemie und -Metallurgie G.m.b.H. (NUKEM), Hanau (Germany, 
F.R.)). German(FRG) Patent 1,542,346/C/. 28 Oct 1976. Ip. (In 
German). 

An improved method to produce spherical oxide or carbide 
ceramic nuclear fuel particles with uranium or an uranium-thorium 
mixture as nuclear fuel is described in which metal salt solutions in 
the form of an emulsion with paraffin in the presence of polyvinyl 
alcohol are dropped into ammoniacal electrolytic baths where they 
almost immediately form spherical particles. It is advantageous to 
use a uranyl nitrate solution as uranium salt solution. After precipita- 
tion, the particles are washed, dried and sintered (3 examples). 


23155 Method for the production of spherical fuel and breeder 
material particles. Huschka, H.; Kadner, M. (to Hochtemperatur- 
Reaktor-Brennelement G.m.b.H. (HOBEG), Hanau (Germany, 
F.R.)). German(FRG) Patent 2,459,445/B/. 14 Oct 1976. 7p. (In 
German). 

An improvement of the method for forming uniform spherical 
nuclear fuel particles is described which are made by precipitation 
from uranium- or thorium-containing solutions in an ammonia solu- 
tion. A controlled liquid-jet is dropped into an ammonia solution 
(3,000 drops per minute) where uranium oxide and/or thorium oxide 
is precipitated, then dried and sintered. In order to stabilize the exact 
spherically shaped droplets formed during the fall, it is suggested 
according to the invention to introduce ammonia gas in the falling 
path at the point at which the droplets become spherical in counter 
current as well as in horizontal stream so that the surfaces of the 
droplets are sufficiently hardened before plunging into the liquid. 
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SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 23177, 23213, 23217, 23220, 
23926, 24003, 24758, 24778 


23156 (ANL—77-63) Management of waste cladding hulls. Part 
II. An assessment of zirconium pyrophoricity and recommendations 
for handling waste hulls. Kullen, B.J.; Levitz, N.M.; Steindler, M.J. 
(Argonne National Lab., Ill. (USA)). Nov 1977. Contract W-31-109- 
ENG-38. 65p. Dep. NTIS, PC A04/MF AOI. 

This report reviews experience and research related to the 
pyrophoricity of zirconium and zirconium alloys. The results of 
recent investigations of the behavior of Zircaloy and some observa- 
tions of industrial handling and treatment of Zircaloy tubing and 
scrap are also discussed. A model for the management of waste 
Zircaloy cladding hulls from light water reactor fuel reprocessing is 
offered, based on an evaluation of the reviewed information. It is 
concluded that waste Zircaloy cladding hulls do not constitute a 
pyrophoric hazard if, following the model flow sheet, finely divided 
metal is oxidized during the management procedure. Steps alterna- 
tive to the model are described which yield zirconium in deactivated 
form and also accomplish varying degrees of transuranic decontami- 
nation. Information collected into appendixes is (1) a collation of 
zirconium pyrophoricity data from the literature, (2) calculated 
radioactivity contents in Zircaloy cladding hulls from spent LWR 
fuels, and (3) results of a laboratory study on volatilization of 
zirconium from Zircaloy using HCI or Cle. 


23157 (CEA-CONF—3916) Present stage, applications = 
future prospects of on-line control in spent fuel processing p! 
Edeiine, J.C. (CEA Centre d'Etudes Nucleaires de Saclay, 31. - Gif. 
sur-Yvette (France). Services d’Electronique). 1977. 7p. (In French). 
(CONF-770390—6). Dep. NTIS (US Sales Only), PC 1.02/MF AOl. 

From Electronics information meeting; Saclay, France (15 
Mar 1977). 

Apparatus more currently used in France for on-line control 
in spent fuel processing plants are presented. Most of such apparatus 
were developed from the ‘Services d’Electronique de Saclay’ of the 
French Atomic Energy Commission (CEA), for physical, physico- 
chemical, and radiometric measurements. The applications of on-line 
sensors are illustrated by the automatic control system of the third 
stage of purification in the pilot plant at Marcoule. Some devices in 
project or on testing are also described, which are intended for 
isotope determination in decontaminated uranium solutions 
(0.4mCiy/kg), or determination of U and Pu contents in solutions or 
of U trace amounts in wastes (Imgl~*). 


23158 (CONF-770323—5) Completion of the fuel cycle in small 
countries. Stoll, P. (Bernische Kraftwerke A.G. (Switzerland)). 1977. 
Tp. Dep. NTIS, PC A02/MF AO1. 

From Reactor congress; Mannheim, F.R. Germany (29 Mar 
1977). 

The considerations on the completion of the nuclear fuel 
cycle in Switzerland and the attendant problems are typical for 
countries with medium-sized nuclear energy programs, where, for 
the foreseeable future, reprocessing in an own installation is not 
economical. Since the path toward international cooperation for the 
construction and operation of a reprocessing plant does no longer 
appear to be feasible, reprocessing can take place only by means of 
contracts with national reprocessing installations in foreign coun- 
tries. This, however, does not eliminate the problems of finding a 
solution for the final-storage problem for all waste categories in the 
own country. The Swiss conception allows the recognition of gener- 
ally valid bases and approaches to solutions. 


23159 (KFK—2301) Development and status of LMFBR fuel 
reprocessing in the Federal Republic of Germany. Baumgaertner, F.; 
Ochsenfeld, W. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Heisse Chemie). May 1976. 20p. (CONF-760576— 
17). Dep. NTIS (US Sales Only), PC A03/MF A011. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, USSR (17 May 1976). 

The problems associated with reprocessing oxide LMFBR 
fuel elements result from the higher plutonium content, the higher 
fission product content and the higher level of thermal decay power; 
their consequences on the Purex process are well recognizable. 
Reprocessing LMFBR elements by the conventional Purex process 
technique is considered to be feasible. If the cooling time of LMFBR 
fuel elements amount to one year or more, it is only the higher 
plutonium content which determines the process flowsheet. The 
necessary chemical steps for reprocessing co-precipitated oxides 
have been developed at Karlsruhe for this case. The mechanical 
head end still needs to be developed on a technical scale, as does the 
management of safety against criticality. If reprocessing is to follow 
a cooling time of less than 200 days, as envisaged in the original 
planning for LMFBR fuel elements, the efficiency of offgas treat- 
ment and the reliable operation of fas contactors in the first extrac- 
tion cycle still have to be tested. 
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23160 (ORNL/TM—46117) Impact of proliferation-resistant fuel 
cycles on hot experimental facility design and objectives. Irvine, A.R.; 
Nicholson, E.L. Jr. (Oak Ridge National Lab., Tenn. (USA)). Jan 
1978. Contract W-7405-ENG-26. 32p. . 

The effects of providing for the development of reprocessing 
techniques for sealtbeatinnaabtent fuels in a hot experimental 
facility on facility design and objectives are examined. The new fuel 
types being considered as feed materials include those using thorium 
as a fertile material and those which utilize a reactor feed material 
that is quite gamma active. The reprocessing system is to have the 
capacity to reprocess fuel without isolating fissile material from 
diluent fertile material and to yield a product which is contaminated 
with gamma-ray emitters. The thorium-based fuels being considered 
include those for light-water reactors (LWR) as well as for breeder 
reactors. The requirement to provide capability to accommodate 
these fuel cycles will necessitate an increased amount of flexibility in 
the mechanical processing area and for the purification facilities, plus 
additional shielded space for product conversion to oxide. 


23161 West Valley: remnant of the AEC. Rochlin, G.I. (Univ. of 
California, Berkeley); Held, M.; Kaplan, B.G.; Kruger, L. Bull. At. 
Sci.; 34: No. 1, 17-26(Jan 1978). 

The events, regulations, and problems leading to the concept, 
construction, and limited operation of the Nuclear Fuel Service 
(NFS) reprocessing plant at West Valley, NY are reviewed. The 
effects of the changing climate of nuclear thinking on this reprocess- 
ing operation are emphasized. Changing government regulations 
relating to fuel reprocessing are discussed chronologically with 
respect to NFS’s plight. The current status of wastes stored at West 
Valley is described. Some lessons learned from the West Valley 
operation and their influences on future fuel-reprocessing operations 
are highlighted. (BLM) 


23162 (LA-tr—78-14) Establishing the calibration functions for 
in-line determinations of uranium and thorium in various process flows 
of the experimental Jupiter reprocessing plant. Brodda, B.G. 1978. 
Translation of JUL—968-CT. 3ip. Dep. NTIS, PC A03/MF AOl. 

In the operation of the JUPITER plant, a number of process 
flows must be monitored on-line to determine their heavy metal 
contents for the purpose of production control. Investigations on 
simulated process solutions have shown that sufficiently accurate 
values can be obtained for all the flows which are of interest merely 
on the basis of density and temperature measurements. An additional 
conductivity determination is not necessary in any case. 


23163 Reprocessing brings billion dollar savings. Price, T. Nucl. 
Eng. Int.; 22: No. 263, 38-62(Oct 1977). 

The balance of uranium world supply and demand was dis- 
cussed by the secretary-general of the Uranium Institue during his 
evidence to the Windscale Inquiry into the plans of British Nuclear 
Fuels Ltd to build a reprocessing plant. It was considered impossible 
to predict the situation after 1985 but whatever the outcome the 
potential economic importance of reprocessing was considered to be 
enormous. Figures are quoted for resources and requirements. 


23164 Photochemistry in nuclear fuel reprocessing. Goldstein, 
M.; Barker, J.J.; Gangwer, T. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Nucl. Eng. Int.; 22: No. 262, 69-73(Sep 1977). 

A photochemical modification of the Purex process, which 
has several commercial benefits, is described. The technique allows 
the reduction of uranium outside the radioactive area. UO2+ + ion 
is reduced to U*? which is cycled back to the radioactive area to 
reduce the plutonium IV to III and thus effect separation. Potential 
benefits include efficient energy use, easier maintenance, a reduction 
in radioactive waste and minimum capital expenditures. 


23165 Anion-exchange affinage of plutonium and neptunium 
during extraction reprocessing of WWER spent fuel elements. Anisi- 
mov, V.1.; Kozlov, A.G.; Lanin, V.P.; Polunin, A.K.; Fedotova, 
L.N.; Shurmel, V.A. At. Energ. (USSR); 42: No. 3, 191-194(Mar 
1977). (In Russian). 

Results of anion exchange refining of plutonium and neptun- 
ium during reprocessing of exhausted fuel elements of power water- 
moderated reactor by metal sorption from 7.5 M HNO; on the high- 
basicity vinyl-pyridine anionite AB-23M, have been presented. The 
effect of preparation of the valent species Pu and Np and the method 
of their separation for fission product purification has been shown. 


23166 (GERHTR—173) Costs of head-end incineration with re- 
spect to Kr separation in the reprocessing of HTR fuel elements. 
Barnert-Wiemer, H.; Boehnert, R. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Technologie). Jul 
1976. Translation of JUL—1320. 64p. Dep. NTIS, PC A04/MF AO1. 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

The C-incinerations and the Kr-separations during head-end 
incineration in the reprocessing of HTR fuel elements are described. 
The costs for constructing an operating a head-end incineration of 
reprocessing capacities with 5,000 to 50,000 MW(e)-HTR power 
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have been determined. The cost estimates are divided into invest- 
ment and operating costs, further after the fraction of the N2-content 
in the incineration exhaust gas, which strongly affects costs. It 
appears that, in the case of Kr-separation from the incineration 
exhaust gas, the investment costs as well as the operating costs of the 
head-end for N2-containing exhaust gas are considerably greater than 
those for gas without Nz. The C-incineration of the graphite of the 
HTR fuel elements should therefore only be performed with influx 
gas that is free of No. 


23167 (DOE-tr—7) Report on the Waste Management Center 
planned in the Federal Republic of Germany for spent fuel elements 
from nuclear power plants. 1976. Translation of German report. 91p. 
Dep. NTIS, PC A05/MF AO1. 

This report presents an overview of the current status of the 
planned Waste Management Center, which will contain facilities for 
receiving and storing fuel elements, processing and intermediate 
storage of waste, U and Pu storage, fuel element fabrication, etc. The 
facilities and influence of plant operations on the environment are 
discussed. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 23213 


23168 (BNWL—2260-4) Study of plutonium oxide leak rates 
from shipping containers. Quarterly progress report, July 1, 1977— 
September 30, 1977. Schwendiman, L.C.; Pobereskin, M.; Mishima, 
J.; Sutter, S.L.; Madia, W.J.; Schmidt, E.W.; Drenner, D.C. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Oct 1977. Con- 
tract EY-76-C-06-1830. 22p. Dep. NTIS, PC A02/MF AOI. 

Four tasks are reported: (1) review literature and theoretical 
work relating transmission of particles through channels; (2) investi- 
gate the relation of gas flow rates, leak geometries, pressures, and 
temperatures; (3) measure transmission of a simulant (UO2 powder) 
through several leaks; and (4) measure fuel grade PuQ leaks 
through a “standard leak” incorporated into a suitable container. 
(DLC) 


23169 (PNL—2093) Consequences of postulated losses of LWR 
spent fuel and plutonium shipping packages at sea. Heaberlin, S.W.; 
Baker, D.A.; Beyer, C.E.; Friley, J.R.; Mandel, S.; Peterson, P.L.; 
Sominen, F.A. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Oct 1977. Contract EY-76-C-06-1830. 103p. Dep. NTIS, PC 
A06/MF AOl1. 

The potential consequences of the loss of a large spent fuel 
cask and of a single 6M plutonium shipping package into the sea for 
two specific accident cases are estimated. The radiation dose to man 
through the marine food chain following the loss of undamaged and 
fire-damaged packages to the continental shelf and in the deep ocean 
are conservatively estimated. Two failure mechanisms that could 
lead to release of radioactive material after loss of packages into the 
ocean have been considered: corrosion and hydrostatic pressure. A 
third possible mechanism is thermal overpressurization following 
burial in marine sediments. It was determined that the seals or 
pressure relief devices on an undamaged spent fuel cask might fail 
from hydrostatic forces for losses on the continental shelf although 
some cask designs would retain their integrity at this depth. The 
population dose to man through the marine food chain following 
these scenarios has been estimated. The dose estimates are made 
relating the radioactive material released and the seafood productiv- 
ity in the region of the release. Doses are based on a one-year 
consumption of contaminated seafood. The loss of a single plutonium 
package on the continental shelf is estimated to produce a population 
dose commitment of less than 250 man-rem for recycle plutonium. 
The dose commitment to the average individual is less than one 
miliirem. Doses for losses of undamaged casks to the continental 
shelf and deep ocean and for loss of a fire-damaged cask to the deep 
ocean were determined to be several orders of magnitude smaller. 22 
tables, 10 figures. 


23170 Comparing the LUSH code and current design methods for 
calculating structural loads in large pools. Dong, R.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Nucl. Eng. 
Des.; 44: No. 3, 371-381(Dec 1977). 

Large pools have been proposed as additional storage capac- 
ity for spent nuclear fuel elements. In evaluating structural loads on 
the walls of modularized and unmodularized pools, the author 
compares current design methods of analysis with the LUSH code. 
The design methods predicted structural loads greater than those 
predicted with LUSH by as much as a factor of three. Both above- 
ground and embedded pool installations were studied, as well as 
several differential modularized configurations. 


23171 Seismic loads in modularized and unmodularized large 
pools located on hard or intermediate hard sites. Dong, R.G. (Califor- 
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nia Univ., Livermore (USA). Lawrence Livermore Lab.). Nucl. Eng. 
Des.; 44: No. 3, 397-406(Dec 1977). 

To augment the present capacity of pools for storing spent 
nuclear fuel elements, pools larger than those in current use are 
being planned. These pools may or may not be modularized into 
cells. onsen of the large size of the Ils, seismic loads are of 
significant interest. In particular, the effects of modularization and 
site hardness are of concern. The study presented in this paper 
reveals that modularization is generally unfavourable, because it 
creates the option of leaving one or more cells empty which in turn 
results in higher structural loads. The wall which separates a filled 
cell from an empty cell, or the wall which bears against earth on one 
side and faces an empty cell on the other, becomes very highly 
stressed. For the particular pool geometries examined, a hard site is 
generally preferred over an intermediate hard site in terms of struc- 
tural loads. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 23163, 24191 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 23167, 23213 


23172 (BNWL—2144) ACORN: a computer program for plot- 
ting fault trees. Carter, J.L. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 48p. 
NTIS, MF A0Ol1. 

Portions of document are illegible. 

A description and user instructions are presented for 
ACORN, a FORTRAN computer program for drawing fault trees. 
ACORN analyzes the input logical structure of a fault tree and 
provides data for CalComp plot of the tree. AND, OR, and INHIB- 
IT gates are permitted, and basic events are drawn as diamonds, 
circles, or houses. Each component (gate or basic event) can have a 
descriptive label within a rectangle attached to the top of its respec- 
tive symbol. Tree logic is input as a set of FORTRAN statements, 
each defining a gate in terms of logical operations of the components 
input to it. ACORN develops the logical structure of the tree from 
the input statements. The tree’s physical structure is developed by 
assigning relative spatial coordinates to the logical relationships 
between a gate and its inputs. ACORN provides input data check- 
ing, a printer plot of the fault tree, and plotting data for a CalComp 
model 763 plotter. The program is operational on a CONTROL 
DATA CYBER 74 computer. 2 figures, 1 table. 


23173 (BNWL—2146) RAFT: a computer program for fault tree 
risk calculations. Seybold, G.D. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 67p. 
NTIS, MF AOl. 

Portions of document are illegible. 

A description and user instructions are presented for RAFT, 
a FORTRAN computer code for calculation of a risk measure for 
fault tree cut sets. RAFT calculates release quantities and a risk 
measure based on the product of probability and release quantity for 
cut sets of fault trees modeling the accidental release of radioactive 
material from a nuclear fuel cycle facility. Cut sets and their prob- 
abilities are supplied as input to RAFT from an external fault tree 
analysis code. Using the total inventory available of radioactive 
material, along with release fractions for each event in a cut set, the 
release terms are calculated for each cut set. Each release term is 
multiplied by the cut set probability to yield the cut set risk measure. 
RAFT orders the dominant cut sets on the risk measure. The total 
risk measure of processed cut sets and their fractional contributions 
are supplied as output. Input options are available to eliminate 
redundant cut sets, apply threshold values on cut set probability and 
risk, and control the total number of cut sets output. Hash addressing 
is used to remove redundant cut sets from the analysis. Computer 
hardware and software restrictions are given along with a sample 
— and cross-reference table of the code. Except for the use of 
ile management utilities, RAFT is written exclusively in FOR- 
TRAN language and is operational on a Control Data, CYBER 74- 
18--series computer system. 4 figures. 


23174 (GEPP—329) Uranium bed oxidation vacuum process 
system. McLeland, H.L. (General Electric Co., St. Petersburg, Fla. 
(USA). Neutron Devices Dept.). 23 Sep 1977. Contract EY-76-C-04- 
0656. 14p. Dep. NTIS, PC A02/MF AOI. 

Deuterium and tritium gases are occluded in uranium powder 
for release into neutron generator tubes. The uranium powder is 
contained in stainless steel bottles, termed “beds.” If these beds 
become damaged, the gases must be removed and the uranium 
oxidized in order not to be flammable before shipment to ERDA 
disposal grounds. This paper describes the system and methods 
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designed for the controlled degassing and oxidation process. The 
system utilizes sputter-ion, cryo-sorption and bellows pumps for 
removing the gases from the heated source bed. Removing the 
tritium gas is complicated by the shielding effect of helium-3, a 
byproduct of tritium decay. This effect is minimized by incremental 
pressure changes, or batch” processing. To prevent runaway exoth- 
ermic reaction, oxidation of the uranium bed is also done increment- 
ally, or by batch” processing, rather than by continuous flow. The 
paper discusses in detail the helium-3 shielding effect, leak checks 
that must be made during processing, bed oxidation, degree of gas 
depletion, purity of gases sorbed from beds, radioactivity of beds, 
bed disposal and system renovation. 


23175 (UCRL—52320) Bioethical perspective on acceptable-risk 
criteria for nuclear-waste management. Maxey, M.N. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Jul 1977. 
Contract W-7405-ENG-48. 36p. Dep. NTIS, PC A03/MF AOl. 

Wisely managing the profound human and environmental 
risks of nuclear wastes requires complex moral and ethical judg- 
ments. Whereas traditional ethics is limited to interpersonal relations, 
a new system of ethics--bioethics--concerns man’s relation with 
nature. Environmentalists claim that technology has upset the bal- 
ance of nature, that nature is sacred and has inviolable rights, and 
that man must therefore regulate his behavior to conform to earth's 
limited carrying capacity. They also say that Judeo-Christian mono- 
theism and anthropocentrism have sanctioned the exploitation of 
nature in the West, whereas Eastern religions teach adaptation to 
nature. Evidence suggests, however, that the balance of nature is 
neither absolute nor precarious, but is continually changing. More- 
over, technology has brought more good than harm to man, and 
man’s needs should supersede nature’s. Other evidence indicates that 
the earth’s resources may be neither limited nor nearly exhausted. 
Persuasive arguments also demonstrate that man’s relation with 
nature is not traceable to religious assumptions. In assessing the 
risks/benefits of nuclear-waste management, we should avoid risks 
that jeopardize the rights of future generations without imposing 
excessive sacrifices on the present generation. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 23161 


23176 (CEA-R—4819) Study of gaseous iodine absorption in 
water and aqueous solutions of sodium hydroxyde. Michel, J.C. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Genie Radioactif; Ecole Centrale des Arts et Manufactures, 
92 - Chatenay-Malabry (France)). Jun 1977. 84p. (In French). Dep. 
NTIS (US Sales Only), PC A0S/MF AO1. 

esis. 

Experiments were done in an agitated vessel containing the 
solution at its bottom; gaseous iodine was flowing above the liquid 
surface. Study of absorption rate versus gaseous iodine concentra- 
tion, product concentrations in solution, gaseous flow rate, stirring 
rate of the solution and temperature shows three regimes: in water, 
the rate controlling phenomenon is the liquid side diffusion; in 
concentrated soda solutions (>0.25M/1), gaseous phase diffusion is 
rate controlling. In dilute soda solutions, product diffusion rates in 
the two phases and chemical reaction kinetics both determine ab- 
sorption rate. 


23177 (ICP—1135) Development of Ag°Z for bulk '*°I removal 
from nuclear fuel reprocessing plants and PbX for '7°I storage. 
Murphy, L.P.; Staples, B.A.; Thomas, T.R. (Allied Chemical Corp., 
Idaho Falls, Idaho (USA). Idaho Chemical Programs - Operations 
Office). Dec 1977. Contract EY-76-C-07-1540. 26p. Dep. NTIS, PC 
A03/MF AO1. 

The effects of water vapor, No, No2 and bed temperature on 
the elemental-iodine loadings of silver-exchanged mordenite were 
determined. A test bed of silver-exchanged mordenite, in which 
iodine was repeatedly loaded as elemental iodine and stripped as 
hydrogen iodide, was recycled 13 times. Lead-exchanged zeolites 
were developed as secondary adsorbents for the final storage of 
iodine. 


23178 (KFK—2437) Catalytic reduction of oxygen and nitric 
oxides with hydrogen in the offgas of reprocessing plants. Laboratory 
tests concerning catalyst behaviour. Ammon, R.v.; Strauch, K.; Wein- 
laender, W.; Wurster, W. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Heisse Chemie; Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Projekt Nukleare Sicherheit). May 
hy 37p. (In German). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


The activity and selectivity of 13 commercial noble metal 
catalysts (Pd, Pt, Ru or mixtures thereof finely dispersed on AlsOs 
carrier) towards the reduction of O2 and NO with He was tested. In 
addition, the behavior of several selected catalysts towards poison- 
ing by organic phosphate (tributylphosphate) and iodine as well as 
towards excessive thermal treatment was studied. The results indi- 
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cate that Ru catalysts have superior properties over Pd and Pt 
catalysts for an application in the offgas purification system of 
reprocessing plants. The main reasons are: me a lower activity 
their selectivity towards reduction of NO to Nz (little formation of 
NHs) is remarkable as well as their higher resistivity towards poison- 
ing. Longer periods of operation in such an offgas system can thus 
be expected with Ru types. 


23179 (PNCT—831-75-02, pp 127-132) Tritium leakage from 
recycling path. Komoto, H.; Horie, M.; Miyao, H.; Hoshino, T. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo). Dec 
1975. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jan.-June 1975. 

An idea of liquid waste recycling was studied on the basis of 
wet treatments in an attempt to reduce tritium release from a spent 
fuel reprocessing plant by the purex method. In this system, tritium 
leakage from a recycling path is one of the most important items 
determining the decontamination factor. The co-decontamination 
process in a recycling path was approximated by extraction system 
with five components, i.e., UO2(NOs)-TBP-Dodecane-H20-HNOs, 
and tritiated water leaked into organic phase was estimated from the 
amount of dissolved water. As the result, the leakage of tritiated 
water from co-decontamination process was found to be about 0.4%, 
using the liquid composition of the purex method based on the PNC 
reprocessing flowsheet. In conclusion, the practical decontamination 
factor of tritium is estimated to be below 50. 


23180 (RFP—2625) Evaluation of extraction chromatography for 
americium recovery. Alford, C.E.; Navratil, J.D. (Atomics Interna- 
tional Div., Golden, Colo. (USA). Rocky Flats Plant). 23 Mar 1977. 
Contract EY-76-C-04-3533. llp. Dep. NTIS, PC A02/MF AOl. 

Extraction, or reverse-phase partition chromatography, as 
used mostly for analytical separations, employs an organic solvent 
extractant as a stationary phase on an inert support material. This 
technique, which has the advantage of utilizing the versatility of 
solvent extraction systems with the less expensive operation of ion 
exchange equipment, was evaluated for a process to recover low 
level concentrations of americium from acidic process waste streams 
at Rocky Flats. The bidentate organophosphorous extractant 
DHDECMP (dihexyl-N, N-diethylcarbamylmethylene phosphonate) 
was used as the stationary phase since it was shown to effectively 
scavenge americium from acidic waste streams without significantly 
extracting impurity ions. Over 30 support materials were evaluated 
for DHDECMP capacity and for their ability to retain the extrac- 
tant. Of the —- tested, the Amberlite XAD macroreticular 
sorbents were found to have the highest DHDECMP capacity. 
Amberlite XAD-4 beads retained the extractant significantly better 
than the other supports evaluated. Thus, this solvent was tested for 
americium breakthrough capacity and compared to the theoretical 
capacity. 


23181 (RFP—2655) Status report: waste incineration and fix- 
ation for Waste Management, Production, and Reprocessing Division 
of the Department of Energy (July—December 1976). Ziegler, D.L.; 
White, J.W.; Johnson, A.J.; Fong, L.Q.; Teter, A.R.; Chung, S.F. 
(Atomics International Div., Golden, Colo. (USA). Rocky Flats 
Plant). 25 Nov 1977. Contract EY-76-C-04-3533. 25p. Dep. NTIS, 
PC A02/MF AO. 

Fluidized bed incineration and waste fixation processes are 
being used to process the types of wastes expected from nuclear fuel 
reprocessing and production plants. Test incineration runs have been 
made on two types of wastes: high efficiency particulate air (HEPA) 
filters and tributy] phosphate-solvent solutions. Laboratory-scale vit- 
rification equipment was used to produce glass pellets from inciner- 
ator ash and blends of other expected waste streams. Computer 
modeling gave an expected product integrity life of over 2,000 years. 


23182 (BNWL-tr—274) Glass as the first barrier for long-term 
storage of highly active radioactive wastes. Laude, F. 24 Oct 1977. 
Translation of French report. (CONF-770565—4). 34p. Dep. NTIS, 
PC A03/MF AOl. 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

The glasses selected for this use are of siliceous composition, 
and ought to have adequate properties of nuclear, chemical and 
thermal stability. After a period of artificial storage at the surface to 
allow cooling, the glass blocks are normally buried in an appropriate 
geological site, where decay will be completed. To be able to 
evaluate the risks that activity will spread in the environment as soon 
as these blocks are buried, it is of paramount importance to know the 
characteristics of these glasses as well as the influence of time on 
their main properties. This report gives the first parts of the answer, 
by referring to studies carried out by the CEA at Marcoule on the 
properties of glasses. The main results are presented separately 
depending on whether the glasses contain actinides or not. 


23183 Application of natural zeolites of Uzbekistan for purifica- 
tion of low-active sewage. 2. Sorption of radiocobalt. Vdovina, E.D.; 
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Radyuk, R.I.; Sultanov, A.S.; Aripov, E.A. Radiokhimiya; 19: No. 2, 
185-187(1977). (In Russian). 

The sorption properties are studied of zeolites: natrolite, 
laumontite, and clinoptilolite with respect to radioactive cobalt, 
depending on the degree of their dispersity. The dependence is 
considered sorption of cobalt-60 on the mass, the activation tempera- 
ture of natrolite, and the pH solution. 


23184 (ORNL-tr—4510) Pilot incineration plant for solid, com- 
bustible, and low-level wastes. Francioni, W.M. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). May 
1976. Translation by J.W. Crabbs of EIR—299. 36p. NTIS, MF A0Ol1. 

Portions of document are illegible. 

Radioactively contaminated wastes are formed in the han- 
dling of radioactive materials at the Federal Institute for Reactor 
Research (FIRR) and in other facilities, hospitals, sanitoria, industry, 
and nuclear power plants. A large part of the wastes are combustible 
and only very slightly radioactive. Incineration of these wastes is 
obvious. A pilot incineration plant, henceforth called the PIP, for 
radioactive combustible wastes of the FIRR is surveyed. The plant 
and its individual components are described. The production costs of 
the plant and experience gained in operation available at present are 
reviewed. Solid combustible radioactive waste can be incinerated in 
the PIP. The maximum possible reduction in volume of these wastes 
is achieved by incineration. Subsequently the chemically sterile ashes 
can be consolidated in a stable block suitable for long-term storage 
mixing with cement. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 23123, 23158, 23182, 25116, 
25229, 25230 


23185 (ARH-LD— 132) Geology of the 241-C Tank Farm. Price, 
W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 6lp. Dep. 
NTIS, PC A04/MF AO1. 

A series of maps have been compiled to document the struc- 
ture and stratigraphy of the sediments underlying the high-level 
radioactive waste storage tank farms located within the Energy 
Research and Development Administration Hanford Reservation. 
The primary purpose of these maps is to provide basic geologic 
information to be utilized to evaluate the impact of suspected and 
confirmed tank leaks. 


23186 (ARH-LD—133) Geology of the 241-S Tank Farm. Price, 
W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 72p. Dep. 
NTIS, PC A04/MF AOl. 

A series of maps have been compiled to document the struc- 
ture and stratigraphy of the sediments underlying the high-level 
radioactive waste storage tank farms located within the Energy 
Research and Development Administration Hanford Reservation. 
The primary purpose of these maps is to provide basic geologic 
information to be utilized to evaluate the impact of suspected and 
confirmed tank leaks. 


23187 (ARH-LD—134) Geology of the 241-SX Tank Farm. 
Price, W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 76p. Dep. 
NTIS, PC A05/MF AOl1. 

A series of maps have been compiled to document the struc- 
ture and stratigraphy of the sediments underlying the high-level 
radioactive waste storage tank farms located within the Energy 
Research and Development Administration Hanford Reservation. 
The primary purpose of these maps is to provide basic geologic 
information to be utilized to evaluate the impact of suspected and 
confirmed tank leaks. 


23188 (ARH-LD—135) Geology of the 241-T Tank Farm. Price, 
W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 62p. Dep. 
NTIS, PC A04/MF AO1. 

A series of maps have been compiled to document the struc- 
ture and stratigraphy of the sediments underlying the high-level 
radioactive waste storage tank farms located within the Energy 
Research and Development Administration Hanford Reservation. 
The primary purpose of these maps is to provide basic geologic 
information to be utilized to evaluate the impact of suspected and 
confirmed tank leaks. 


23189 (ARH-LD—136) Geology of the 241-TX Tank Farm. 
Price, W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 88p. Dep. 
NTIS, PC A0S/MF AO1. 

A series of maps have been compiled to document the struc- 
ture and stratigraphy of the sediments underlying the high-level 
radioactive waste storage tank farms located within the Energy 
Research and Development Administration Hanford Reservation. 
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The primary purpose of these maps is to provide basic geologic 
information to be utilized to evaluate the impact of suspected and 
confirmed tank leaks. 


23190 (ARH-LD—137) Geology of the 241-TY Tank Farm. 
Price, W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 60p. Dep. 
NTIS, PC A04/MF AO1. 

A series of maps have been compiled to document the struc- 
ture and stratigraphy of the sediments underlying the high-level 
radioactive waste storage tank farms lucated within the ERDA 
Hanford Reservation. The primary purpose of these maps is to 

rovide basic geologic information to be utilized to evaluate the 
impact of suspected and confirmed tank leaks. 


23191 (ARH-LD—138) Geology of the 241-U Tank Farm. Price, 
W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 68p. Dep. 
NTIS, PC A04/MF AO1. 

A series of maps has been compiled to document the structure 
and stratigraphy of the sediments underlying the high-level radioac- 
tive waste storage tank farms located within the Energy Research 
and Development Administration Hanford Reservation. The prima- 

ry purpose of these maps is to provide basic geologic information to 
be utilized to evaluate the impact of suspected and confirmed tank 
leaks. 


23192 (ARH-LD—139) Generalized geology of the 241-SY Tank 
Farm. Price, W.H.; Fecht, K.R. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). Apr 1976. Contract EY-76-C-06-2130. 30p. 
Dep. NTIS, PC A03/MF A0O1. 

A series of maps has been compiled to document the structure 
and stratigraphy of the sediments underlying the high-level radioac- 
tive waste storage tank farms located within the Energy Research 
and Development Administration Hanford Reservation. The prima- 
ry purpose of these maps is to provide the basic geologic information 
to be utilized to evaluate the impact of suspected and confirmed tank 
leaks. 


23193 (BNL—50729) Tritium storage development. Progress 
report No. 11, January—March 1977. Colombo, P.; Steinberg, M. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 19p. Dep. NTIS, PC A02/MF AO1. 

A large number of zirconium samples were hydrided in the 
laboratory under varying conditions of temperatures (300 to 900°C) 
and pressure (0 to 990 torr) for the purpose of defining the condi- 
tions needed for preparing hydrides of desirable mechanical proper- 
ties. After these conditions were established, tritium-containing sam- 
ples were prepared for leach testing. The construction of engineer- 
ing-scale equipment for the tritium storage in metal hydride process 
has been started. Various concrete and polymer reinforcement mate- 
rials, as well as a polyester additive to the styrene monomer, were 
investigated in an attempt to improve the physical properties of 
polymer-impregnated tritiated concrete. 


23194 (BNL—50733) Tritium storage development. Progress 
report No. 12, April—June 1977. Colombo, P. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract EY-76-C-02-0016. 44p. 
Dep. NTIS, PC A03/MF A0O1. 

Laboratory work was continued on hydriding of zirconium 
sponge and rod under varying conditions of temperature (400 to 
900°C) and pressure (0-1000 torr) to determine optimum conditions 
for the formation of hydrides with desirable mechanical properties. 
Titanium sponge and rod were also hydrided for comparison. Zir- 
conium and titanium samples containing tritium were prepared and 
initial leach data were obtained. Leach rates for zirconium in dis- 
tilled water ranged from 1.1 x 10~* to 4.8 x 10°® cm/day under static 
conditions and from 2.1 x 10~* to 1.1 x 10-5 cm/day under dynamic 
conditions. The leach rates for titanium sponge and rod under static 
conditions ranged from 2.2 x 10~’ to 1.7 x 10° cm/day. Construc- 
tion of the engineering scale equipment has been completed and 
testing has been started prior to operation. Lysimeter testing of 
polymer impregnated tritiated concrete (PITC) specimens has con- 
tinued. After sixty-two weeks, the average of the four test specimens 
indicates a a linear rate of release with a slope of 5.23 x 10°? cm/yr. 
beginning after 250 days. A duplicate PITC static leach specimen in 
distilled water after 386 days indicates a linear rate of release with a 
slope of 3.18 x 10-?cm/yr. Developmental work is continuing on the 
injector technique for PITC. Nontritiated prototype specimens, as 
well as tritiated specimens for static leach testing in distilled water, 
were prepared. (20 figures, 9 tables) 


23195 (DP-MS—77-109) Investigation of cooling coil corrosion 
in storage tanks for radioactive waste. Ondrejcin, R.S. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1978. Contract EY-76-C-09-0001. 17p. (CONF-780308—2). Dep. 
NTIS, PC A02/MF A0O1. 

From NACE meeting on corrosion; Houston, TX, USA (6 
Mar 1978). 
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The high frequency of cooling coil leaks observed in high- 
heat waste storage tanks soon after sludge removal operations is 
attributed to pitting, according to laboratory corrosion studies. Ex- 
periments show that the most likely series of events leading to coil 
leakage is (1) excessive dilution of basic nitrite in the supernate, (2) 
initiation of attack in crevices due to oxygen depletion cells, and (3) 
acceleration of the attack by sulfate dissolved from the sludge. When 
sludge was slurried with water, the interstitial liquid was diluted. 
Nitrite, the anodic inhibitor that prevented attack on coils and tanks 
in normal operation when its concentration was 0.5 to 3.0M, could 
accelerate attack when diluted to 10~* to 10~°M. Attack was pre- 
sumably initiated at oxygen depletion cells. The presence of sulfate, 
leached from the sludge, produced a conductive solution that could 
produce high current densities at the corroding steel surface. The 
proposed series of events leading to coil leakage agrees with the 
observations previously made on one leaking coil removed from 
Tank 2F after sludge removal in 1967. Examination revealed pitting 
that had originated on the outside of the coils. This pitting was 
attributed to oxygen depletion cells in coil crevices. To prevent 
recurrence of pitting attack on cooling coils during future sludge 
removal operations, the sludge should be slurried (1) with waste 
diluted less than one hundredfold with water, or (2) with a 500-ppm 
nitrite-H2O solution at pH 12. Either method should preclude pitting 
damage to the coils. 


23196 (ORNL/NUREG/TM—467) Source terms for radioactive 
gaseous effluents from a model high-level waste solidification facility. 
Godbee, H.W.; Kibbey, A.H. (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1976. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC 
A02/MF AO1. 

Declassified 27 Jan 1978. 

The model high-level waste solidification facility (WSF) is 
envisaged as being similar to the New Waste Calcining Facility 
(NWCF) being constructed at the Idaho National Engineering Labo- 
ratory but with provisions for incorporating the calcine into a glass. 
The decontamination factor (DF) is estimated to be one for tritium, 
100 for iodine, and 5.0 x 10° for ruthenium. The DFs for other 
nuclides are in the range of mid to high 10° The volatile radionu- 
clide of primary concern in waste solidification is ruthenium (in 
particular, }*Ru). With an estimated DF of 5.0 x 10% the Ru 
expected to be released from the WSF amounts to 3.4, 2.9, and 0.091 
mCi/day for immediate solidification, a freshly filled waste tank (189 
days), and five years of tank storage, respectively. The FSAR of the 
Barnwell Nuclear Fuel Plant Separations Facility implies that 4.6 
mCi/day of 1*Ru might be released from the stack of the separa- 
tions facility and states that such a release meets all state and Federal 
standards and specifications. 


23197 (ORNL/SUB—3706/5) Thermoelastic analysis of waste- 
container sleeve. Technical memorandum report RSI-0008. Gnirk, 
P.F.; Callahan, G.D.; Hovland, H. (RE/SPEC, Inc., Rapid City, 
S.Dak. (USA)). 18 Jan 1974. Contract W-7405-ENG-26;7405-26- 
3706. 33p. Dep. NTIS, PC A03/MF AO1. 


23198 (PNL—2278) History of prototype high level waste Canis- 
ter SS-9 while in air and water storage. Bradley, D.J. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Nov 1977. Contract EY- 
76-C-06-1830. 39p. Dep. NTIS, PC A03/MF AO1. 

Canister SS-9 was filled with high-level phosphate ceramic 
waste material in March 1969. Following 1.2 years water storage at 
50°C, 3.5 years hot air storage at 400 to 500°C, and 10 months water 
storage at 50°C, the canister failed. The canister has three visible 
cracks, one of which is 13 in. long. It was concluded from metallog- 
raphy that failure was due to stress-assisted intergranular attack 
enhanced by metal sensitization during the hot air storage period, 
and a high chloride ion concentration in the canister storage water. 
Cores were taken from Canister SS-9 and the leach rate of the 
material in deionized water was determined to be 5.1 x 107* g/cm?- 
day for the first day. Averaged over 90 days, the material leach rate 
was 3.1 x 10°5 g/cm?-day. Since it was known that the failure 
occurred sometime between quarterly canister storage water sam- 
pling periods, these leach rates were used to calculate an effective 
waste surface area presented by the canister cracks. Thus, the leach 
rates for the first day and the average for 90 days represent the 
extremes that could have occurred. The effective waste surface area 
contacted via the canister cracks was calculated to be between 1 and 
20 m? Based on the calculated effective surface area and the above 
leach rates of the phosphate ceramic material, 6.1 g of waste were 
dissolved per day. This is related to the activity of the canister as 
follows: Curies of '*7Cs in Canister SS-9 (corrected to May 1977) = 
1.78 x 10% Curies of '*7Cs leached in one day, based on above leach 
rates = 5.5 x 10~4 Percent of total cesium in canister = 3.1 x 107% 
Curies of '*7Cs leached in one day based on averaged 90th day leach 
rate and total canister surface area of 1.35 m? = 1.41 x 107% Percent 
of total cesium in canister = 7.9 x 10-5 15 figures, 14 tables. 


23199 (RHO-ST—6) Geo-engineering review and proposed pro- 
gram outline for the structural design of a radioactive waste repository 
in Columbia Plateau basalts. Agapito, J.F.T.; Hardy, M.P.; St. Laur- 
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ent, D.R. (Atomics International Div., Richland, Wash. (USA). 
Rockwell Hanford Operations). Sep 1977. Contract EY-77-C-06- 
1030. 98p. Dep. NTIS, PC A05/MF AO1. 
e radioactive waste produced by our nuclear industry must 
be ver gy in a safe repository. Deep underground storage in a 
geologic medium is a method pro to do this. It has been 
proposed that basalt in the Pasco in of the Columbia Plateau 
would be an excellent underground storage medium for nuclear 
waste. Thermal and mechanical properties of basalt have been re- 
viewed. The results of this review show that basalt has many 
characteristics favorable to long-term storage, including strength and 
thermal stability indicating the ability to isolate the waste from the 
biosphere in a geologically stable environment. The available com- 
areal codes which may be used to simulate the thermo-mechanical 
havior of the rock mass surrounding the repository were reviewed 
and evaluated. There are several codes currently available or under 
development that can analyze geo-engineering problems and model 
the repository in order to predict rock mass behavior. Data gather- 
ing and demonstration projects were proposed. These include an 
extensive drilling program, laboratory analysis of core samples, in 
situ thermo-mechanical studies performed in an excavation in basalt 
near the surface, and further studies performed in an underground 
facility in a deep basalt horizon. Possible repository layouts and 
mining considerations were discussed. Utilization of data from the 
above programs, plus programs to improve construction techniques 
and mining cost determinations, will allow development of a final 
repository that meets long-term radioactive waste isolation require- 
ments. 


23200 (SAND—77-0388) Comparative evaluations of the ther- 
momechanical responses for three high level waste canister emplace- 
ment alternatives. Dawson, P.R.; Tillerson, J.R. (Sandia Labs., Albu- 

uerque, N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 46p. 
Dep. NTIS, PC A03/MF AO1. 

The structural responses of three room and canister configu- 
rations proposed for the underground storage of high level nuclear 
wastes have been compared. Coupled secondary creep and heat 
transfer computations indicate that the future retrieval of waste is 
most readily assured with a design that combines a low extraction 
ratio (large pillars) with waste emplacement into the floors of each 
storage room. Thermoelastic computations show minimal room clo- 
sure in comparison to room closure due to creep deformations. 


23201 (SAND—77-0388) Comparative evaluations of the ther- 
momechanical responses for three high level waste canister emplace- 
ment alternatives. Dawson, P.R.; Tillerson, J.R. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 46p. 
Dep. NTIS, PC A03/MF AO1. 

The structural responses of three room and canister configu- 
rations proposed for the underground storage of high level nuclear 
wastes have been compared. Coupled secondary creep and heat 
transfer computations indicate that the future retrieval of waste is 
most readily assured with a design that combines a low extraction 
ratio (large pillars) with waste emplacement into the floors of each 
storage room. Thermoelastic computations show minimal room clo- 
sure in comparison to room closure due to creep deformations. 


23202 (SAND—77-0946) Site selection and evaluation studies of 

the Waste Isolation Pilot Plant (WIPP), Los Medanos, Eddy County, 

NM. Griswold, G.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). 

— = Contract EY-76-C-04-0789. 265p. Dep. NTIS, PC A12/ 
AOl. 

Portions of document are illegible. 

Bedded-salt deposits of the Salado Formation have been 
selected for evaluation for a proposed Waste Isolation Pilot Plant 
(WIPP) to be located in Eddy County, NM, approximately 26 mi 
east of Carlsbad. Site selection and evaluation studies that included 
geologic mapping, geophysical surveys, drilling, and resource ap- 
p isal were conducted over and under the prospective location. The 
ower portion of the Salado meets essential criteria for waste isola- 
tion. Beds chosen for waste storage lie 2074 to 2730 ft below the 
surface. High-purity salt exists at these depths, and the geologic 
structure revealed by geophysical surveys indicates that these beds 
are essentially flat. Additional geophysical surveys are now under 
way. The initial interpretation of the new data indicates that more 
structure may exist in the salt beds in the northern portion of the site 
area. Full evaluation of potentially commercial deposits of potash 
and natural gas within the WIPP site will be reported by separate 
studies, as will be the hydrologic details of the region. 


23203 (SAND—77-1812C) Corrosion behavior of metals in ter- 
minal nuclear waste storage environments. Braithwaite, J.W. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. - (CONF-780308—4). Dep. NTIS, PC A02/MF AOI. 
rom NACE meeting on corrosion; Houston, TX, USA (6 
Mar 1978). 
A laboratory and field experimentation program has been 
undertaken to determine the magnitude of and the remedy for 
corrosion problems which might be encountered during terminal 
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nuclear waste storage. The investigation has centered upon canister 
and instrumentation material selection for the following three geo- 
logic environments being considered at Sandia Laboratories for 
terminal storage: (1) bedded salt, (2) deep sub-sea sediments, and (3) 
hard rock. A wide range of metal alloys are being considered as 
candidate materials because of the fluidity of the design require- 
ments. Ambient and 90°C corrosion data have been collected in 
seawater and saturated brine. However, the depth of burial along 
with the residual heat production of each loaded canister produces a 
high-temperature, high-pressure corrosive environment which can 
only be simulated or produced in the field (in-situ) or in laboratory 
autoclaves. Possible corrosion mechanism and rate determinations 
are being made using an autoclave equipped with internal electro- 
chemical instrumentation capabilities. Preliminary investigations are 
considering the effects of the following variables on corrosion rate: 
(1) temperature, (2) pressure, (3) dissolved oxygen concentration, 
and (4) brine chemistry. Field experiments, using electrically heated 
canisters, are to begin shortly in two shale formations. 


23204 (SAND—77-1816) Estimates of relative areas for the dis- 
posal in bedded salt of LWR wastes from alternative fuel cycles. 
Lincoln, R.C.; Larson, D.W.; Sisson, C.E. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. 240p. 
Dep. NTIS, PC Al1/MF AO1. 

The relative mine-level areas (land use requirements) which 
would be required for the disposal of light-water reactor (LWR) 
radioactive wastes in a hypothetical bedded-salt formation have been 
estimated. Five waste types from alternative fuel cycles have been 
considered. The relative thermal response of each of five different 
site conditions to each waste type has been determined. The fuel 
cycles considered are the pool, athe: | (no recycle), the uranium- 
only recycle, and the uranium and plutonium recycle. The waste 
types which were considered include (1) unreprocessed spent reac- 
tor fuel, (2) solidified waste derived from reprocessing uranium 
oxide fuel, (3) plutonium recovered from reprocessing spent reactor 
fuel and doped with 1.5% of the accompanying waste from repro- 
cessing uranium oxide fuel, (4) waste derived from reprocessin 
mixed uranium/plutonium oxide fuel in the third recycle, and (5 
unreprocessed spent fuel after three recycles of mixed uranium/ 
plutonium oxide fuels. The relative waste-disposal areas were deter- 
mined from a calculated value of maximum thermal energy (MTE) 
content of the geologic formations. Results are presented for each 
geologic site condition in terms of area ratios. Disposal area require- 
ments for each waste type are expressed as ratios relative to the 
smallest area requirement (for waste type No. 2 above). For the 
reference geologic site condition, the estimated mine-level disposal 
area ratios are 4.9 for waste type No. 1, 4.3 for No. 3, 2.6 for No. 4, 
and 11 for No. 5. 


23205 (UCRL—13793) Second report: development of site suit- 
ability criteria for the high level waste repository for Lawrence 
Livermore Laboratory. (Golder Associates, Inc., Kirkland, Wash. 
(USA)). Nov 1977. Contract W-7405-ENG-48. 440p. Dep. NTIS, 
PC A19/MF AO1. 

Results are presented of mining and geotechnical studies 
provided to the University in support of the development of site 
suitability criteria. The work involved literature research, further 
evaluation of geotechnical and mining site suitability factors, further 
development of specific geotechnical descriptions and coefficients 
relating to uncertainties, additional documentation of descriptors and 
coefficients developed for the Cycle II model, and geotechnical and 
mining guidance to the overall LLL site suitability work. Work 
results are summarized in sections on general site suitability, geo- 
technical data base, descriptors and coefficients, uncertainty consid- 
erations, natural resources, hydrology, geology, and documentation. 

RD) 


23206 (Y/OWI—1) National Waste Terminal Storage Program: 

management and technical program plan, FY 1976—FY 1978. (Union 

Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 

ody 1976. Contract W-7405-ENG-26. 78p. Dep. NTIS, PC A05/ 
AOl. 

The discussion on the management plan covers the program, 
responsibilities, general program schedule and logic, Office of Waste 
Isolation organization and facilities, management approach, adminis- 
trative plan, and public affairs plan. The technical program plan 
includes geological studies, technical support studies, engineering 
studies, waste facility projects, environmental studies, system studies, 
data management, and international activities. The information con- 
tained in this report is obsolete and of historical interest only. (LK) 


23207 (Y/OWI/SUB—77/45706) Review of proposed formats 
for safety analysis reports for radioactive waste repositories in deep 
geologic formations. Final report. (Envirosphere Co., New York 
(USA)). Sep 1977. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC 
A02/MF AO1. 

Two proposed Safety Analysis Report format outlines for 
submission to the Nuclear Regulatory Commission for approval of 
federal repositories for terminal storage of radioactive wastes were 
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reviewed and comments developed in light of past nuclear licensing 
experiences and current Regulatory Guides. It was concluded that 
an SAR format and content guide can be developed within the 
fundamental framework of Regulatory Guide 3.26 by the incorpora- 
tion of some additional salient features. Further revision and/or 
development are needed for “Site Characteristics,” "Facility De- 
scription,” and “Process Systems.”” Close coordination of the parallel 
activities contained in the proposed SAR development schedule will 
on Two additional SAR support effects are recommended. 


23208 (Y/OWI/SUB—42502) Generic description of radiologi- 
cal and meteorological monitoring program for federal repositories for 
radioactive wastes. (NUS Corp., Rockville, Md. (USA)). Sep 1977. 
Contract W-7405-ENG-26. 94p. Dep. NTIS, PC A05/MF AOl. 

Terminal facility concepts are being developed that will use 
subsurface locations in specially selected geological formations to 
isolate commercial radioactive wastes. It is anticipated that regula- 
tory authorities will require some form of monitoring as confirma- 
tion of isolation and that public health and safety are being assured. 
This report is a limited study of two components (radiological, 
meteorological) of environmental monitoring programs for surface 
nuclear facilities as they might be applied to a geological waste 
terminal repository. (DLC) 


23209 (Y/OWI/TM—46) Selected charts: National Waste Ter- 
minal Storage Program. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Office of Waste Isolation). 21 Oct 1977. Contract W-7405- 
ENG-26. 33p. Dep. NTIS, PC A03/MF AO1. 

Staff members of the Office of Waste Isolation on October 21, 
1977 reviewed the status of the OWI Waste Management Program 
for Commissioner E.E. Varanini III, State of California Energy 
Resources Conservation and Development Commission, and mem- 
bers of his staff. Copies of the viewgraphs and 35-mm slides shown 
at the briefing are compiled. (JSR) 


23210 (Y/OWI/TM—47) Geological criteria for radioactive 
waste repositories. Brunton, G.D.; McClain, W.C. (Union Carbide 
po Oak Ridge, Tenn. (USA). Office of Waste Isolation). 28 Nov 
1977. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF 
AOl. 


The isolation of radioactive waste in a geological rock unit 
requires careful evaluation to determine if radionuclides from the 
emplaced waste will eventually appear in the biosphere in amounts 
that would constitute a hazard. This document provides a compre- 
hensive list of geological criteria and factors that can be used to 
derive the specifications that will be applied to each step of a 
geological evaluation process. Engineering and socioeconomic crite- 
ria that are influenced by geological factors are included. (DLC) 


23211 (ORNL-tr—4429) Law governing the disposal of radioac- 
tive wastes. Bischof, W.; Pelzer, N.; Rauschning, D. Jan 1977. 
Translation by S.D. Blalock, Jr. of pp 1-68 from German System 
Study, Radioactive Wastes in the Federal Republic of Germany. 
122p. Dep. NTIS, PC A06/MF AO1. 

A study was made of the law governing the disposal of 
radioactive wastes in the German Federal Republic. It takes into 
account the Fourth Supplement to the Atomic Law (30 Aug. 1976) 
and the new Radiologic Protection Ordinance (13 Oct. 1976). Non- 
nuclear provisions of German law which are significant for waste 
disposal and international law are also discussed. Recommendations 
are given for ways to improve and alter prevailing law. [DLC) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23196, 23208, 25097, 25098, 
25113, 25114, 25115, 25117, 25118, 25119, 25120, 25121, 25123, 
25124, 25125, 25127, 25130, 25133, 25181, 25188, 25191, 25196, 25197 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 23169, 24054, 25198 


23212 (TID—28051) Development and application of the electro- 
chemical track etching technique. Progress report. Stillwagon, G.B.; 
Su, S.J.; Morgan, K.Z. (Georgia Inst. of Tech., Atlanta (USA). 
School of Nuclear Engineering). Aug 1977. Contract EY-76-S-05- 
4814. 46p. Dep. NTIS, PC A03/MF AO1. 

Applications of charged particle track amplification in poly- 
carbonate foils by electrochemical etching for fast neutron and alpha 
particle dosimetry are described. The first results are reported in the 
effort to use these foils to determine the microdosimetry of 7°*Pu in 
bone. The initial work has been involved with calibrating this 
dosimeter for alpha particle dosimetry; it has been calibrated for fast 
neutron dosimetry already. A device called the vacuum-sealed 
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alpha-calibrator was designed and built for this calibration. Bone 
samples from dogs with body burdens of 7°*Pu(IV) and human bone 
samples of autopsied material from plutonium workers were tested. 
The results obtainable using two foil reading techniques are present- 
ed. 


23213 Analytic methods for fuel-cycle safety studies. Smith, 
T.H.; Hall, R.J.; Williams, L.D. (Battelle-Northwest, Richland, 
Wash). IEEE Trans. Reliab.; R-25: No. 3, 184-190(Aug 1976). 

Battelle-Northwest (BNW) is conducting safety studies of the 
following nuclear fuel cycle operations: reprocessing, transportation 
of radioactive material, decommissioning of facilities, and waste 
management. Various methods and depths of analysis are used in 
these studies, but all involve safety quantification in terms of risk, 
relating probabilities and consequences of potential accidents. This 
paper describes the methods used for these safety studies. Highlight- 
ed are areas in which BNW contributions have extended the analytic 
methods: a risk-based fault-tree analytic method for identification, 
preliminary evaluation, and screening of potential release sequences; 
improved treatment of deposition and resuspension in airborne trans- 
port of radionuclides; and groundwater transport models of radionu- 
clide chains in soil columns, including the effects of convection, 
diffusion, sorption, and generation and decay. Areas needing addi- 
tional development are identified. 42 refs. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 23147, 23160, 23738, 24760 


23214 (HEDL-SA—1271-FP) Close-coupled x-ray analysis of 
mixed oxide fuels. Lambert, M.C.; Goheen, M.W.; Urie, M.W.; 
Wynhoff, N. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 9p. (CONF- 
771031—10). Dep. NTIS, PC A02/MF AO1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

This paper discusses the development of an energy-dispersive 
X-ray spectrometer for the rapid, automated, in-line or close-coupled 
analysis of solid mixed uranium-plutonium oxide fuel pellets. Rea- 
sons are given for the system design, which is intended to give a 2 
sigma relative precision of less than 0.4 percent in an analysis time of 
two minutes. Also described are techniques for minimizing particle 
size effects in the analysis and for maximizing the count rates for 
plutonium and uranium fluorescence. 


23215 (LA—6904-MS) Summary of indicators of Nth country 
weapon development programs. Dougherty, J.E. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 15p. 
Dep. NTIS, PC A02/MF AO1. 

A discussion of indicators that various phases of weapon 
development programs are being carried out is presented. An at- 
tempt is made to answer the question "what observations can be 
made that would help in deciding whether country X is developing 
nuclear explosive devices.” The indicators themselves are accompa- 
nied by some general discussions of what is likely to be going on in 
the areas of nuclear materials manufacture,” nuclear materials 
chemistry, development and testing, scientific personnel, delivery 
systems, and evasion of safeguards. 


23216 (MLM—2485) Progress report for the Division of Safe- 
guards and Security: January—June 1977. Ratay, R.P. (ed.). (Mound 
Lab., Miamisburg, Ohio (USA)). 23 Dec 1977. Contract EY-76-C-04- 
0053. 18p. Dep. NTIS, PC A02/MF AO1. 

Development of the calorimeter equilibrium prediction pro- 
gram has been completed, and tests of the software program have 
been conducted on calorimeters ranging from 1 to 6 in. (2.5 to 15 
cm) in diameter and power inputs between 0.1 and 8.3 W. Equilibri- 
um values have been predicted with relative accuracies of better 
than 0.1% (95% confidence) and with an average time improvement 
factor of 2.1, which represents a 52% time saving, for every test 
case. A computer code is being developed by the University of 
Cincinnati to describe the steady-state heat transfer in a resistance 
bridge calorimeter. The computer program which is based on the 
theory of heat transfer analysis by finite differences has been written 
and is being checked against experimental data. Following the 
development of the steady-state code, work will commence on the 
transient heat flow analysis. The effect of R. Gunnink’s new plutoni- 
um branching ratios on previous plutonium isotopic ratio measure- 
ments is demonstrated. For measurements relative to plutonium-239 
the biases change from between 2 and 7% low to between 2 and 
13% high. For measurements relative to plutonium-241 the changes 
in bias are within the statistical uncertainties normally reported for 
these peaks. In preparation for the proposed demonstration tests on 
the Automated Plutonium Assay System (APAS), reliability tests on 
the system hardware have been conducted and appropriate modifica- 
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tions have been made. The development of the computer software 
for controlling the system and conducting the tests has continued 
and the experimental plan outlining the tests has been devised. 


23217 (NUREG—0249) Temporal response methods for dynamic 
measurement of in-process inventory of dissolved nuclear materials. 
Ziri, S.M.; Seefeldt, W.B. (Argonne National Lab., Ill. (USA)). Aug 
Contract W-31-109-ENG-38. 27p. Dep. NTIS, PC A03/MF 
AO0l. 

This analysis has demonstrated that a plant's temporal re- 
sponse to perturbation of feed isotope composition can be used to 
measure the in-process inventory, without suspending plant oper- 
ations. The main advantages of the temporal response technique 
over the step-displacement method are (1) it (the temporal response 
method) obviates the need for large special feed batches, and (2) it 
obviates the requirement that all the in-process material have a 
uniform isotopic composition at the beginning of the measurement. 
The temporal response method holds promise for essentially continu- 
ous real-time determination of in-process SNM. However, the tem- 
poral response method requires the measurement of the isotopic 
composition of many samples, and it works best for a stationary 
random input time series of tracer perturbations. Both of these 
requirements appear amenable to satisfaction by practical equipment 
and procedures if the benefits are deemed sufficiently worthwhile. 


23218 (PB—271540) Some examples of the estimation of error 
for calorimetric assay of plutonium-bearing solids. Technical report 
Jan—May 77. Rodenburg, W.W. (Mound Lab., Miamisburg, Ohio 
(USA)). Jun 1977. 37p. NTIS PC A03/MF AO1. 

This report provides numerical examples of error estimation 
and related measurement assurance programs for the calorimetric 
assay of plutonium. It is primarily intended for users who do not 
consider themselves experts in the field of calorimetry. These exam- 
ples will provide practical and useful information in establishing a 
calorimetric assay capability which fulfills regulatory requirements. 


23219 (SAI—78-673-WA) Methodology for evaluating the prolif- 
eration resistance of alternative nuclear power systems. Liner, R.T.; 
Outlaw, D.A.; Straker, E.A. (Science Applications, Inc., McLean, 
Va. (USA)). 1 Nov 1977. Contract EN-77-C-01-2634. 78p. Dep. 
NTIS, PC A05/MF AOI. 

With the growing need and capability to use nuclear power 
reactors in many countries, and with the large quantities of fissile 
materials present in the nuclear fuel cycle, there is great concern 
over the potential misuse of these capabilities and materials to 
produce nuclear weapons. The risk of nuclear weapon proliferation 
may depend on the types of reactors and fuel cycles employed in 
commercial nuclear power systems. There is, therefore, an incentive 
to identify and develop those systems that are less prone to contrib- 
ute to the spread of nuclear weapons. A national program—the 
Nonproliferation Alternative Systems Assessmant Program 
(NASAP)—has been initiated by the Department of Energy to 
identify alternative nuclear power systems that offer the most favor- 
able balance between proliferation resistance and the traditional 
benefits of nuclear power. This report presents a general approach 
and methodology for use in NASAP to characterize the proliferation 
resistance of candidate nuclear systems. The approach is based on a 
common set of nuclear-system attributes for characterizing the 
extent to which alternative systems make proliferation through 
misuse of the fuel cycle more time-consuming, more costly, more 
difficult, more visible, or more vulnerable to sanctions. The method- 
ology consists of guidelines and procedures for organizing and 
analyzing nuclear system characteristics so as to effectively represent 
the attributes and facilitate the comparison of candidate systems. 


23220 (SAND—78-0064C) Engineered safeguards system activi- 
ties at Sandia Laboratories for back-end fuel cycle facilities. Sellers, 
T.A.; Fienning, W.C.; Winblad, A.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 7p. (CONF- 
780304—1). Dep. NTIS, PC A02/MF AO1. 

From ANS - The Back End of the LWR Fuel Cycle; Savan- 
nah, GA, USA (19 Mar 1978). 

Sandia Laboratories have been developing concepts for safe- 
guards systems to protect facilities in the back-end of the nuclear fuel 
cycle against potential threats of sabotage and theft of special 
nuclear material (SNM). Conceptual designs for Engineered Safe- 
guards Systems (ESSs) have been developed for a Fuel Reprocessing 
Facility (including chemical separations, plutonium conversion, and 
waste solidification), a Mixed-Oxide Fuel Fabrication Facility, and a 
Plutonium Transport Vehicle. Performance criteria for the various 
elements of these systems and a candidate systematic design ap- 
proach have been defined. In addition, a conceptual layout for a 
large-scale Fuel-Cycle Plutonium Storage Facility has been complet- 
ed. Work is continuing to develop safeguards systems for spent fuel 
facilities, light-water reactors, alternative fuel cycles, and improved 
transportation systems. Additional emphasis will be placed on the 
problems associated with national diversion of special nuclear mate- 
rial. The impact on safeguards element performance criteria for 
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surveillance and containment to protect against national diversion in 
various alternative fuel cycle complexes is also being investigated. 


23221 (UCRL—52351) Automated sample-processing and titra- 
tion system for uranium in nuclear materials. Harrar, 
J.E.; Boyle, W.G.; Breshears, J.D.; Pomernacki, C.L.; Brand, H.R.; 
Kray, A.M.; Sherry, R.J.; Pastrone, J.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 15 Nov 1977. Contract W- 
7405-ENG-48. 51p. Dep. NTIS, PC A03/MF AOI1. 

The system is designed for accurate, precise, and selective 
determination of from 10 to 180 mg of uranium in 2 to 12 cm® of 
solution. Samples, standards, and their solutions are handled on a 
weight basis. These weights, together with their appropriate identifi- 
cation numbers, are stored in computer memory and are used 
automatically in the assay calculations after each titration. The 
measurement technique (controlled-current coulometry) is based on 
the Davies-Gray and New Brunswick Laboratory method, in which 
U(VI) is reduced to U(IV) in strong Hs3PQ,, followed by titration of 
the U(IV) with electrogenerated V(V). Solution pretreatment and 
titration are automatic. The analyzer is able to process 44 samples 
per loading of the sample changer, at a rate of 4 to 9 samples per 
hour. The system includes a comprehensive fault-monitoring system 
that detects analytical errors, guards against abnormal conditions 
which might cause errors, and prevents unsafe operation. A detailed 
description of the system, information on the reliability of the 
component subsystems, and a summary of its evaluation by the New 
Brunswick Laboratory are presented. 


23222 Weapons proliferation and criteria for evaluating nuclear 
fuel cycles. Dahlberg, R.C. (General Atomic Co., San Diego, CA). 
Bull. At. Sci.; 34: No. 1, 38-42(Jan 1978). 

An extensive set of criteria are suggested for evaluating 
different nuclear fuels cycles relative to their possibility of prolifera- 
tion. These criteria, which are not intended to replace conventional 
criteria of low power costs and good utilization of uranium re- 
sources, are: (1) long-term adaptibility, (2) early warnings of weapon 
intentions, (3) easy detection of diverted material, (4) high cost to 
construct weapons, (5) difficult to construct weapons, (6) low power 
cost, (7) resource conservation, and (8) increase number of nonfossil 
energy options. Evaluation of once-through and recycle fuel cycles 
for uranium/plutonium and medium-enriched uranium/thorium 
cycles indicated that the medium-enriched uranium/thorium cycles 
rank higher. 


23223 (LA-tr—77-57) Some technical aspects of the application 
of IAEA safeguards to uranium-enrichment facilities. Babeav, N.S.; 
Sazykin, A.A.; Miller, O.A.; Verbin, Yu.V.; Abbakumov, E.I. (Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1977. Translation by V. Manca of 
Paper SM—201/110. (CONF-751017—15). 17p. Dep. NTIS, PC 
A02/MF AOl1. 

From Symposium on safeguards of nuclear materials; Vienna, 
Austria (20 Oct 1975). 

Technical problems concerning the application of I.A.E.A. 
safeguards to uranium-enrichment facilities are considered. It is 
shown that effective safeguards can be achieved if facilities with 
centrifuges have a “closed” zone. It is concluded that for safeguards 
purposes it is advisable to consider the actual amount of 7°°U in the 
“closed” zone. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 23211 


FUSION FUELS 


PROCESSING 


REPROCESSING 


23224 (EUR—5602, pp 337-344) Tritium release from neutron 
irradiated lithium-aluminium oxides. Guggi, D.; Ihle, H.R.; Kurz, U. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nuklearchemie). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

The release of tritium from neutron irradiated LisAlO, (low 
temperature phase a-LisAlO,; high temperature phase: B-LisA1O,) 
and LizO powders was studied. Some measurements were also 
carried out with y-LiAlO: (samples from fused materials) in order to 
investigate the effect of grain size on the release of tritium. The 
results on the tritium release from neutron irradiated powdered a- 
and B-LisAlO, and LieO expressed as time constant tau=r2/D.7r? as 
a function of temperature are given by the following equations: a- 
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LisA10,4:In(1/tau) = -(4460 + -720)/T-(1.13+-0.14); B-LisAlO,:In(1/ 
tau)=-(9000 + -1200)/T + (6.06+-0.13);  LieO:In(1/tau)=-(3460+- 
470)/T-(2.48 + -0.12). From these equations it is seen that at elevated 
temperature, e.g. at 600°C tritium is released at a much higher rate 
from B-LisAlO, than from a-LisAlO, and Li,O. 


23225 (EUR—S5602, pp 351-357) Model experiment on tritium 
recovery. Weichselgartner, H.; Perchermeier, J. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

The model experiment for separation and recovery of T2 from 
molten Li is being continued. The amount of the D2 permeating 
from Li via Nb membrane was recorded. In order to recover the 
permeated Dz» a fluidized bed was mounted in the carrier gas line. 
The dependence of the recovered Dz on the temperatures (input and 
output temperatures) and on other conditions was investigated. 
Some isotopic separation effects on the solid phase of the fluidized 
bed were discussed. 


PROPERTIES 


23226 (EUR—5602, pp 325-328) Solubility of hydrogen isotopes 
in lithium. Smith, F.J.; La Gamma de Batistoni, A.M.; Begun, G.M.; 
Land, J.F. (Oak Ridge National Lab., Tenn. (USA)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun oo 

In Proceedings of the 9. Symposium on fusion technology. 

The individual solubilities of hydrogen, deuterium and tritium 
in lithium have been measured as a function of temperature (700 to 
1000°C) and pressure (0.1 to 760 torr). The individual solubilities 
decrease with increasing temperature, and, for the same hydrogen 
isotope concentration in the molten lithium, the equilibrium gas 
pressures for the isotopes are of the order 
Psub(T2) > Psub(D2)> Psub(H2). When the mole fraction of LiH, 
LiD, or LiT is less than about 0.1, the temperature dependence of 
the individual solubilities can be expressed as In(Nsub(LiH)sup(- 
1)Psub(H2)sup(1/2)) = 9.842 - 6242/T(°K), In(Nsub(LiD)sup(- 
1)Psub(D2)sup(1/2)) = 9.515 - 5644/T(°K), and In(Nsub(LiT)sup(- 
1)Psub(T2)sup(1/2)) = 9.226 - 5085/T(°K). In these equations, N is 
the mole fraction in the liquid liquid phase, P is the equilibrium 
pressure of the gaseous hydrogen isotope (torr), and T is tempera- 
ture (°K). The mutual solubilities of hydrogen and deuterium in 
lithium have been measured for the plateau region at 800°C. Both 
the total pressure and the individual partial pressures of Hz, HD and 
Dz have been determined as a function for the mole fraction of LiH 
and LiD in the lithium solution with varying hydrogen-to-deuterium 
ratios. The total pressure and the partial pressures of hydrogen and 
deuterium in the plateau region at 800°C may be expressed as 
Psub(total)sup(1/2)(torr) -3Nsub(LiH)/ 
(Nsub(LiH)+ Nsub(LiD)) + 15.9, Psub(He )sup(1/2)(torr) = 
12.9Nsub(LiH)/(Nsub(LiH)+Nsub(LiD)), and  Psub(De2)sup(1/ 
2\(torr) = 15.9Nsub(LiD)/(Nsub(LiH + Nsub(LiD)). 


23227 (EUR—5602, pp 329-335) Kinetic studies of solutions of 
deuterium in lithium by mass spectrometry. [hle, H.R.; Wu, C.H. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nuklearchemie). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

The rate of reaction of deuterium with liquid lithium was 
studied in the temperature range 483-563K and at pressures from 
10-2 to 10~° torr. A quadrupole mass spectrometer in conjunction 
with a membrane micromanometer for absolute pressure calibration 
was employed to carry out the measurements. Liquid lithium, with 
which deuterium was reacted, was contained in a Mo-crucible 
heated by a r.f. generator. The reaction was found to be of the first 
order; the sticking probability S was independent of the gas pressure 
in the range studied, and its dependence on temperature can be 
expressed as: logS=[-(2.941+-0.14) x 10°/T]-(2.47+-0.1) which 
yields an activation energy Esub(A)sup(o) = 5.8+-0.3kcal/mole. 


23228 (UCRL—52380) Kinetics of the radiation-induced ex- 
change reactions of H2, D2, and T2: a review. Pyper, J.W.; Briggs, 
C.K. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 6 Jan 1978. Contract W-7405-ENG-48. 15p. Dep. NTIS, PC 
A02/MF AO1. 

Mixtures of Hx—T2 or D2—Tz2 will exchange to produce HT 
or DT due to catalysis by the tritium 8 particle. The kinetics of the 
reaction D2 + T2 = 2DT may play an important role in designing 
liquid or solid targets of D,—DT—Tz: for implosion fusion, and 
distillation schemes for tritium cleanup systems in fusion reactors. 
Accordingly, we have critically reviewed the literature for informa- 
tion on the kinetics and mechanism of radiation-induced self-ex- 
change reactions among the hydrogens. We found data for the 
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reaction Hp + T2 = 2HT in the gas phase and developed a scheme 
based on these data to predict the halftime to equilibrium for any 
gaseous H2 + T2 mixture at ambient temperature with an accuracy 
of +-10 percent. The overall order of the He + T2 = 2HT reaction 
is 1.6 based on an initial rate treatment of the data. The most 

probable mechanism for radiation-induced self-exchange reaction is 
an ion-molecule chain mechanism. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


23229 Separation of carbon and nitrogen isotopes by selective 
photodissociation azo or diazo compounds. Chen, H.L. (to Energy 
Research and Development Administration). US Patent 4,064,025. 
20 Dec 1977. Filed date 24 Feb 1976. 6p. 

PAT-APPL-744,475. 

Separation of isotopes, particularly of carbon or nitrogen, is 
achieved by the selective photodissociation of an azo compound or a 
diazoalkane, particularly azomethane or diazomethane. 


RADIATION SOURCES 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 24830 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 24546 


23230 (STI/PUB—464) Nuclear techniques and mineral re- 
sources, 1977. Proceedings series. (International Atomic Energy 
Agency, Vienna (Austria)). Jul 1977. 671p. (CONF-770316—). New 
York, NY $46.00. 

From IAEA international symposium on nuclear techniques 
in exploration, extraction and processing of mineral resources; 
Vienna, Austria (7 Mar 1977). 

A separate abstract was prepared for each of the individual 
papers for the DOE data base. (TFD) 


ISOTOPIC POWER SUPPLIES 


23231 (BNWL— 1845-36) Quarterly report on the strontium heat 
source development program and the beneficial isotopes utilization 
program, Division of Nuclear Research and Applications, July—Sep- 
tember 1977. Fullman, H.T. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Oct 1977. Contract EY-76-C-06-1830. 56p. Dep. 
NTIS, PC A04/MF AO1. 

A separate abstract was prepared for each of the two sections 
of the report. (TFD) 


23232 (BNWL— 1845-36, pp 1-41) Strontium heat source devel- 
opment program. Van Tuyl, H.H.; Fullam, H.T.; Atteridge, D.G. Oct 
1977. 


In Quarterly report on the strontium heat source development 
program and the beneficial isotopes utilization program, Division of 
Nuclear Research and Applications, July—September 1977 

At Hanford, strontium is separated from the high-level waste, 
converted to the fluoride, and doubly encapsulated in small, high- 
integrity containers for subsequent long-term storage. The fluoride 
conversion, encapsulation and storage take place in the Waste En- 
capsulation and Storage Facilities (WESF). The encapsulated stron- 
tium fluoride represents an economical source of ®Sr if the WESF 
capsule can be licensed for heat source applications under anticipat- 
ed use conditions. The objectives of this program are to obtain the 
data needed to license *SrF2 heat sources and specifically the 
WESF SrF, capsules. Research progress is reported on: (1) the 
specific heat of strontium fluoride; (2) estimated attack of TZM 
specimens exposed to WESF % Sr Fo; (3) estimated attack of metal 
specimens exposed to nonradioactive SrF2 at 800°C for 1,500 hr; (4) 
applicable national and international guides and regulations for li- 
censing *°SrF2 heat source assemblies; and (5) ®SrF2 heat source 
qualification testing requirements. (TFD) 


23233 (BNWL— 1845-36, pp 42-43) Beneficial isotopes utiliza- 
tion program. Van Tuyl, H.H. Oct 1977. 

In Quarterly report on the strontium heat source development 
program and the beneficial isotopes utilization program, Division of 
Nuclear Research and Applications, July—September 1977. 
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The objectives of the program are to identify and develop 
beneficial uses of nuclear reactor by-products through: (1) estimation 
of long-term availability and cost of useful isotopes from commercial 
suppliers; (2) identification and development of beneficial applica- 
tions of isotopes, including their use in remote regions of the world; 
(3) identification and evaluation of the actions required to optimize 
the *SrF, and '*’CsCl products from the Hanford Waste Encapsu- 
lation and Storage Facility (WESF) for beneficial use; and (4) 
review and evaluation of the use of radioisotopes for fueling U.S. 
Army thermal systems. Research _———_ is reported on cold re- 
gions and general applications of radioisotopes in army thermal 
systems. 


23234 (GA-A—14716) MB-75 mW (B) program plan. Elsner, 
N.B.; Bass, J.C.; Staley, H.G. (General Atomic Co., San Diego, 
Calif. (USA)). Nov 1977. Contract EY-76-C-03-0167-060. 17p. Dep. 
NTIS, PC A02/MF AO1. 

Ten 75 mW Radioisotope Thermoelectric Generators (RTGs) 
were fabricated and delivered in the fall of 1974. These units have 
performed satisfactorily in life test and an additional five RTGs are 
required. Subsequent to the delivery of the 10 RTGs, a test program 
was conducted on ETGs (Electrically Heated Thermoelectric Gen- 
erators). This program qualified the RTGs in shock (both thermal 
and mechanical) and vibration, and through accelerated life testing 
established that a 15 year life can be expected. The initial ten RTGs 
were built as developmental items with no formal quality control. 
The five RTGs to be delivered will be fabricated under full quality 
control conditions similar to flight type hardware. In addition, two 
ETGs will be fabricated that will be used for testing and qualifica- 
tion of the five RTGs. The ten original RTG heat sources were 
fabricated by McDonnell-Douglas of Richland, Washington. This 
facility is now closed and Mound Laboratory will fabricate the heat 
sources. In addition, the final assembly of the RTGs will be per- 
formed at LASL with GA and LASL personnel. A review of the 
program is presented. 


23235 (GA-A—14717) Master test plan for the MB-75 mW (B) 
generators. Elsner, N.B.; Bass, J.C.; Staley, H.G. (General Atomic 
Co., San Diego, Calif. (USA)). Nov 1977. Contract EY-76-C-03- 
0167-060. ~. =. NTIS, PC A03/MF AOl1. 

Five 75 mW radioisotope thermoelectric generators (RTGs) 
and two electrically heated thermoelectrically heated generators 
(ETGs) are to be supplied under this contract. A facility is not 
available that can accommodate RTG mechanical shock and vibra- 
tion testing and this testing will be performed on ETGs. The tests to 
be conducted will fall into four categories: (1) materials evaluation; 
(2) component evaluation; (3) ETG evaluation; and (4) RTG evalua- 
tion. The shock and vibration test procedures are described. (TFD) 


23236 (GA-A—14718) Prediction of thermoelectric battery 
power and voltage for a 15 year lifetime MB-75 mW (B) battery. 
Steeger, E.J.; Bass, J.C. (General Atomic Co., San Diego, Calif. 
(USA)). Nov 1977. Contract EY-76-C-03-0167-060. 16p. Dep. NTIS, 
PC A02/MF AOl1. 

In order to predict the power output of a radioisotope- 
powered thermoelectric generator (RTG) at sometime in the future, 
it is necessary to make corrections for both isotope decay and for 
module degradation. The laws governing isotope decay are well 
known, however, their application to a RTG can be complicated by 
other phenomena which occurs within the generator. Results of an 
empirical approach to the problem are presented. 


23237 (GA-A—14719) General Atomic, Los Alamos Scientific 
Laboratory, it of Energy, interface document for the MB-75 
mW (B) program initial draft. Elsner, N.B. (General Atomic Co., San 
Diego, Calif. (USA)). Nov 1977. Contract EY-76-C-03-0167-060. 8p. 
Dep. NTIS, PC A02/MF AO1. 

Five 75 mW Radioisotope Thermoelectric Generators 
(RTGs) will be fabricated and delivered. The generators will initial- 
ly be qualified as electrically heated thermoelectric generators 
(ETGs) at GA. This qualification will consist of short term life 
testing as well as acceptance shock and vibration testing. The 
— will be shipped to LASL where they will be fueled with 

eat sources supplied by Mound. The final assembly and check out 
will be oper ag at LASL with both LASL and GA personnel. 
The RTGs will be delivered to the DOE at LASL. 


23238 (GA-A—14724) MB-M75 (B) radioisotope thermoelectric 
generator reliability analysis. Bass, J.C.; Elsner, N.B.; Staley, H.G. 
(General Atomic Co., San Diego, Calif. (USA)). Nov 1977. Contract 
EY-76-C-03-0167-060. 16p. Dep. NTIS, PC A02/MF AOI. 

The 75 mW (B) generator will be used in a high reliability 
application without easy access. An analysis was performed to 
determine where and how the generator can be adversely affected 
and procedures could be adopted to minimize the degradation. The 
areas analyzed were: (1) shock and vibration effects and the proof 
testing that will be conducted on each RTG; (2) the generator case 
including the electrical feed throughs, welds, pinch-off tube, and 
consequences of a case leak; (3) the thermal shields, how they can 
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fail and the consequences if they do fail; (4) the capsule holder tie 
wires and the consequences of their failure; (5) the capsule holder; 
(6) the thermoelectric module; (7) the getter, and consequences of its 
failure; (8) lead wire connections from the module to the feed- 
through; and (9) shipping. 


DESIGN AND FABRICATION 


23239 (BNWL—2064) Source efficiency calculations for ‘*’Cs 
irradiators. Libby, R.A. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Sep 1977. Contract EY-76-S-06-1830. 26p. Dep. 
NTIS, PC A03/MF AO1. 

The efficiency of radiation sources used for radiation treat- 
ment is important in the overall economics of irradiators. The report 
examines design optimization for a '°7Cs radiation source. The initial 
source design is currently being fabricated at the Waste Encap- 
sulation and Storage Facility (WESF). Although the current source 
was intended for long term storage and isolation of the cesium, it has 
potential for use as an irradiator. Modifications to the source which 
were examined include: optimum cylinder dia is 1 in.; optimum 
stainless steel wall thickness is about 0.1 in., thicker walls will reduce 
source efficiency, while thinner walls increase the likelihood of wall 
failure; and a cesium-titanate ceramic combines the advantages of 
good source efficiency with low solubility and low leachability. The 
cost to modify the present WESF facility does not appear to justify 
these design changes. However, new facilities could incorporate this 
design to obtain optimum source efficiency. 


23240 (GA-A—14722) Justification for substituting TRA CON 
2212 epoxy for Epon 828 epoxy in the fabrication of 75 mW (B) 
thermoelectric modules. Staley, H.G.; Elsner, N.B. (General Atomic 
Co., San Diego, Calif. (USA)). Nov 1977. Contract EY-76-C-03- 
0167-060. 14p. Dep. NTIS, PC A02/MF AO1. 

Ten nuclear heated and three electrically heated 75 mW 
thermoelectric generators have been constructed using Epon 828 
epoxy. During the fabrication of the thermoelectric modules for 
these generators, there was a large material loss during the proce- 
dure for cutting a stack into slices. The problem was traced to a 
weakness in the epoxy bond in the slices. In addition to the mechani- 
cal strength evaluation, accelerated life tests completed at General 
Atomic and at JPL on mW type modules have shown that epoxy 
vaporization from the hot side is taking place. While vaporization 
has not been definitely linked to a mode of performance degradation 
it could be a contributing cause. A series of experiments are under- 
way at General Atomic where the role of this vaporization and the 
loading forces on the module by the heat source are —; studied 
with respect to performance degradation. As a substitute for Epon 
828, TRA CON 2212 has been evaluated over the past year and the 
results generated show that it has “4 ag bonding properties and its 
vaporization rate is a factor of ten less. Accelerated life tests being 
performed on modules indicates that the TRA CON 2212 epoxy has 
performed equal to or better than Epon 828. 


23241 (LA—7129-PR) General-Purpose Heat Source Project, 
space nuclear safety program, and radioisotopic terrestrial safety 
program. Progress report, December 1977. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jan 1978. Contract W-7405- 
ENG-36. a Dep. NTIS, PC A03/MF AO1. 

The he monthly report covers the studies related to the 
use of *°*PuQO, in radioisotopic power systems carried out for the 
Advanced Systems and Materials Production Division by the Los 
Alamos Scientific Laboratory. The three programs involved are: 
general-purpose heat source development; space nuclear safety; and 
radioisotopic terrestrial safety. 


USES 


23242 Biomedical power summary. Martini, W.R. (Joint 
Center for Graduate Study, Richland, WA). pp 102-103 of In Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A brief technology assessment is given of power supplies for 
biomedical applications, including cardiac pacemakers and artificial 
hearts. Power systems discussed include chemical batteries, radioiso- 
tope batteries, electric machines, and Stirling engines using radioiso- 
tope heat sources. (PMA) 


23243 Stirling/hydraulic artificial heart power source. Johnston, 
R.P. (Richland Energy Lab., WA); Bennett, A.; Emigh, S.G.; Grif- 
fith, W.R.; Noble, J.E.; Perrone, R.E.; White, M.A.; Martini, W.R.; 
Alexander, J.E. pp 104-111 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 





MAY 31, 1978 


See CONF-770804—P1. 

The REL power source combines the high efficiency of 
Stirling engines with the reliability, efficiency, and flexibility of 
hydraulic power transfer and control to ensure long system life and 
physiological effectiveness. Extended life testing has been achieved 
with an engine (2.6 years) and hydraulic actuator/controller (1.6 
years). Peak power source efficiency is 15.5 percent on 5 to 10 watts 
delivered to the blood pump push plate with 33 watts steady thermal 
input. Planned incorporation of power source output control is 
expected to reduce daily average thermal input to 18 watts. Animal 
in-vivo tests with an assist heart have consistently demonstrated 
required performance by biological synchronization and effective 
ventricle relief. Volume and weight are 0.93 liter and 2.4 kg (exclud- 
ing blood pump) with an additional 0.4 liter of low temperature foam 
insulation required to preclude tissue thermal damage. Carefully 
planned development of System 7 is expected to produce major 
reductions in size. 


23244 Thermocompressor powered artificial heart assist system. 
Moise, J.C.; Faeser, R.J. (Aerojet Liquid Rocket Co., Sacramento, 
CA). pp 112-118 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The development of an all pneumatic thermal energy con- 
verter is described. Recent accomplishments include: design and 
fabrication of the compact MK VIII engine which makes use of 
power control to provide for transient periods of high demand; 
demonstration of 13 percent system efficiency based on in vitro 
testing in a standardized mock loop; accumulation of over 67,000 
hours of thermocompressor endurance testing, including 1.25 years 
without failure on a single unit; and demonstration of over 5 years 
life on most system components by means of accelerated life testing. 


23245 Heat transport research and development for the nuclear 
powered artificial heart. Krasicki, B.R.; Pierce, B.L. (Westinghouse 
Electric Corp., Pittsburgh). pp 119-125 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

In the design and development of a nuclear-powered artificial 
heart, a heat rejection system is required to carry the waste heat 
from the thermal converter to the blood pumping unit. This heat 
rejection system must have high reliability, use a minimum of 
mechanical energy, have a small volume and weight, long life and be 
able to operate in any system orientation. A thermal oscillating pump 
(TOP) that meets these criteria is described. In the operation of the 
test loop, three modes of operation were identified. In the subcooled 
boiling mode, temperatures oscillated in the order of 2.8K and in the 
nucleate boiling mode the temperatures oscillated about 0.6K. The 
third mode (film boiling) occurred only at high power levels and this 
— of operation is undesirable due to wide variations in tempera- 
ture level. 


23246 Artificial heart thermal converter component research and 
development. Goldowsky, M.; Lehrfeld, D. (Philips Labs., Briarcliff 
Manor, NY). pp 126-133 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Under U.S. ERDA contract, a radioisotope powered artificial 
heart system to be used as a replacement for the diseased natural 
heart is under development by the Westinghouse Advanced Energy 
Systems Division and Philips Laboratories. A portion of the pro- 
= activity is in research and development of components for the 

tirling cycle thermal converter. Developments in current areas of 


thermal converter R and D investigation are discussed, including the 
control system, lubrication system, magnetic shaft coupling, rotary 
seals, and materials joining. 


HYDROGEN 


REFER ALSO TO CITATION(S) 24338 


23247 (CONF-761134—, pp 6-10) Hydrogen technology develop- 
po program at the Brookhaven National Laboratory. Salzano, F.J. 

* From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 


HYDROGEN 2383 


In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

A key objective of the program is the industrial development 
of advanced electrolytic-hydrogen-production processes with the 
prime focus on solid-polymer and alkaline electrolyte systems. In the 
area of hydrogen storage, BNL has emphasized work on the metal- 
hydride storage of hydrogen. In the area of applications the BNL 
effort is concerned with relatively near term needs. A study is in 
progress considering the production of hydrogen by electric utilities 
from spinning reserve, or off-peak power, for injection into existing 
natural gas lines as supplemental fuel. One of the | ype J goals of 
the BNL program is to study the feasibility of electric-energy 
storage via the use of hydrogen-oxygen systems. (LK) 


PRODUCTION 


REFER ALSO TO CITATION(S) 22813, 23029, 23047, 23279, 
24256, 24388, 24630 


23248 (ALO/3701—76/1, pp 221) High temperature pyrolysis 
using solar process heat. Antal, M.J. Jr. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Use of solar tower process heat to produce hydrogen by 
pyrolysis of organic wastes, such as cellulose, is suggested. It is 
projected that the process cost for production of hydrogen could be 
$3.00 per million Btu. It is concluded that more research on the 
kinetics of the gasification reactions is needed before a proof-of- 
concept demonstration can be proposed. 


23249 (CONF-761134—, pp 53-58) Production economics for 
hydrogen, ammonia, and methanol during the 1890—2000 period. 
Corneil, H.G.; Heinzelmann, F.J.; Nicholson, E.S. (Exxon Research 
and Engineering Co., Linden, NJ). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

Data are provided in tabular form on: U.S. industrial hydro- 
gen requirements, U.S. energy prices, and advantages for natural gas 
reforming over new coal gasification for refinery Tparenes produc- 
tion during the 1980-2000 period. (LK) 


23250 ERDA's Chemical Energy Storage Program. Swisher, J.H. 
(Energy Research and Development Administration, Washington, 
DC); Kelley, J.H. pp 533-539 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Energy storage is a key element in energy systems for which 
either the supply or the demand is intermittent. It is particularly 
important in the use of solar energy, but utility, transportation, and 
other applications sectors can also use energy more efficiently 
through effective use of storage technology. The objective of the 
Chemical Energy Storage Program is to develop, validate, and 
disseminate chemical energy storage systems technology required 
for national implementation of chemical energy storage systems, 
with emphasis on hydrogen technology. To this end ERDA is 
pursuing technologies for electrolyzers, thermochemical cycles, and 
other hydrogen production processes; the storage of hydrogen as 
hydrides and as compressed gas, primarily underground in aquifers 
and other natural containments; hydrogen transport, handling, and 
safety and the evaluation of end use or reconversion options. 


23251 Supercorroding alloys for generating heat and hydrogen 
gas. Sergev, S.S.; Black, S.A. (Civil Engineering Lab., Port Huen- 
eme, CA). pp 973-980 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Supercorroding magnesium alloys have been developed that 
react rapidly and predictably with seawater to produce heat and 
hydrogen gas. The alloys are formed by a mechanical process that 
bonds magnesium and noble metal powder particles together. The 
reaction rate has been shown to increase with increasing temperature 
and increasing noble metal content. A maximum reaction rate exists 
at an optimum proportion of parent materials. Reaction rates for 
several noble materials have been determined. The effect of pressure 
on the reaction has been investigated but not determined. The alloy 
powders can be sintered to form barstock suitable for self-contained 
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corroding links. Supercorroding alloys are superior to previous 
similar methods for producing heat and gas. 
23252 Hydrogen separation and production from coal-derived 

using Fe/sub x/TiNi/sub 1-x/. Cholera, V.; Gidaspow, D. 
(Inst. of Gas Tech., Chicago). pp 981-986 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

In a paper presented at the 11th IECEC (Gidaspow and Liu, 
1976) —_—— had been proposed whereby hydrogen could be 
separated from coal-derived gases containing methane and nitrogen 
using low-level heat. However, for better hydrogen separation, a 
sorbent with lower decomposition pressure was needed. Such sor- 
bents were found in this study. Packed bed data show that hydrogen 
can be successfully separated with the alloys Fe/sub x/TiNi/sub 1- 
x/ from hydrogen methane mixtures. However, COs interferes with 
the sorption. Thus, carbon dioxide and similar impurities will either 
have to be removed or a sorbent showing no interference to impuri- 
ties present in coal-derived gases will have to be developed. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 23426 


23253 (CONF-761134—, pp 19-28) Solid polymer electrolyte 
water electrolysis development status for bulk hydrogen generation. 
Nuttall, L.J. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy ree Airlie House, VA, USA (8 Nov 1976). 

n Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The goals for the solid polymer electrolyte (SPE) water 
electrolysis development program are to achieve an overall elec- 
trolysis system efficiency of 85 to 90 percent and a capital cost (in 
production) of less than $100/kW. A preliminary system study was 
conducted to get a rough assessment of the possible economics of a 
large size SPE electrolysis plant. The results indicate a potential 
capital cost, excluding land and buildings, of less than $80/kW. The 
total cost for hydrogen, then would be a function of the electrical 
> pee cost. At 10 mil/kWh the cost of hydrogen would be between 

and $5/10° BTU. The development program has concentrated on 


the technology areas — to achieve further improved perform- 
ance and reduced cost. (LK) 


23254 (CONF-761134—, pp 29-32) Advanced alkaline electroly- 
sis cell matrix development. Murray, J.N. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy Pas Airlie House, VA, USA (8 Nov 1976). 

n Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

Polysulfone and polyarylsulfone were selected for evaluation 
as cell matrix materials. They are processed from solution into thin 
fiber form. This 13 zm thread/ydrd is subsequently cut and pro- 
cessed into a matt on porous matrix 0.076 cm thick for evaluation of 
pore structure, compressive stress-strain and electrochemical charac- 
teristics. Also, lengths of the parent yarn are being subjected to 
aging studies with the KOH/H:, KOH/O: environments. Chemical 
changes as well as mechanical characteristics changes are being 
measured to evaluate the material effectiveness. (LK) 


23255 (CONF-761134—, pp 33-38) Selection and evaluation of 
cell materials for advanced water electrolyzers. Srinivasan, S.; Kissel, 
G.; Lu, P.W.T.; Kulesa, F.; Davidson, C. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy |g ee Airlie House, VA, USA (8 Nov 1976). 

n Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

Research and development of advanced alkaline water elec- 
trolysis cells operating at 120 and 150°C, electrocatalysis of the 
oxygen evolution reaction, mixed oxides as oxygen electrodes, and 
optical and electrochemical properties of films formed on metals in 
the oxygen evolution region are discussed. (LK) 


23256 (CONF-761134—, pp 39-44) Proposed failure mechanism 
of asbestos separator material. Moran, P.J.; Stoner, G.E.; Cahen, 
G.L. Jr. (Univ. of Virginia, Charlottesville). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

n Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

Failure occurs when holes develop in the separator that allow 
the passage of electrolysis product from one side of the cell to 
the other. The mechanisms by which the holes develop are not 
rigorously understood. Initial investigations in our project indicated 
two important factors on which the scope of the project was based. 
First, observation by scanning electron microscopy at 200X and 


ERA VOL. 3, NO. 10 


2000X showed no physical difference in fibers of an unexposed 
separator and those of a totally decomposed separator. This apparent 
similarity in fiber morphology indicated no severe chemical attack. 
Secondly, the presence of nucleated gas pockets within the asbestos 
diaphragm was observed. Research efforts were then undertaken to 
investigate the effect of these gas pockets on separator instability. 
The number and size of nucleated gas pockets within the diaphragm 
increased with temperature as predicted by nucleation and growth 
theory. A second effect was noticed in a separator which had been 
subjected to electrolysis. Small gas pockets were observed in the 
surface of the matrix. These gas pockets are formed by migration of 
electrolysis product gases into the separator. As adjacent gas pockets 
increase in size they tend to accumulate. By the accumulation of 
migration and nucleation pockets a hole develops through the sepa- 
rator. 


23257 (CONF-761134—, pp 123-128) Sulfur cycle water decom- 
position system. Farbman, G.H. (Westinghouse Electric Corp., Pitts- 
burgh). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The technical and economic feasibility of a hydrogen genera- 
tion process based upon the electrolysis of sulfurous acid was as- 
sessed. (LK) 


(COO—2675-4) SPE water electrolysis technology devel- 
opment for large scale hydrogen production. Progress report No. 4, 
June 15, 1976—September 30, 1976. (General Electric Co., Wilming- 
ton, Mass. (USA). Aircraft Equipment Div.). 7 Oct 1976. Contract 
EY-76-C-02-2675. 35p. Dep. NTIS, PC A03/MF AO1. 

Porous carbon fiber paper was selected as the cathode mem- 
brane and electrode assembly support based on over 1200 hr oper- 
ational evaluation. Three potential anode supports are under test. All 
three appear technically satisfactory after 500 to 1200 hr operational 
evaluation on each. Optimization of molds and molding techniques 
for a foil backed ribbed carbon collector of bipolar design, including 
ribbed flow fields, manifolds, ports and sealing surfaces, is in process. 
Over 2800 hr demonstrated at 300°F on platinum screened cell. 
Over 2200 hr demonstrated at 300°F on cell with carbon cloth 
cathode current collector. Forty-eight hours screening tests of 56 
different anode catalysts have been completed. A 500-hr life test 
program of 12 anode catalyst types which showed promise on the 
screening tests has been started. Attempts to stabilize RuO/sub x/ 
for use as an anode catalyst are being pursued. Low loaded cathodes 
on graphite substrates show performance to within 25 MV of base- 
line. Optimization of substrate thickness and fabrication procedures 
is continuing. Twenty-five low loaded anodes catalyst/substrate 
combinations have all shown poor performance stability with time. 
Continued development of the grafted TFS membrane has shown 
greatly improved physical characteristics and encouraging perform- 
ance for samples in the 25 to 45 percent graft level range. In the cell 
and SPE optimization work, initial testing of cells with tandem 
(anion/cation monobed followed by cation only) deionizers show 
improved voltage invariance. Evaluation of a hydraulically loaded 
cell test fixture which eliminates gaskets and gives uniform cell 
compression was completed. Hydraulic fixtures are being factored 
into the low cost current collector and high temperature operation 
tasks 


23259 (COO—2675-6) SPE water electrolysis technology devel- 
opment for large scale hydrogen production. Progress report No. 6, 
January 1, 1977—March 31, 1977. (General Electric Co., Wilming- 
ton, Mass. (USA). Aircraft Equipment Div.). 25 Apr 1977. Contract 
EY-76-C-02-2675. 42p. Dep. NTIS, PC A03/MF AO1. 

The status of the following studies is reported: low cost 
current collector development, high temperature operation, catalytic 
electrode development, low cost polymer development, evaluation 
of the effect of hydrogen enrichment on older gas pipelines, cell and 
SPE optimization, cell assembly design, stack assembly design, man- 
ufacturing process development, and system analysis and definition. 


23260 Reinforced-concrete towers for the production of gaseous 
hydrogen and oxygen by decomposition of water using direct current, 
electrolysis. Eckert, R. German(FRG) Patent 2,532,676/A/. 10 Feb 
1977. Sp. (In German). 

A tower equipped with wind wheels is proposed for the 
electrolytical decomposition of water. In order to ensure continuous 
operation, the height of the tower should be > 70 m, i.e. be in the 
whirl zone of earth. The electric current necessary is generated by 
the wind wheels via generators. The tower is vertically separated in 
the center and occluded by a cant cope. Both chambers are filled 
with electrolytes, and equipped with an anode and a cathode. The 
gases produced oust the electrolyte into a storage tank and are 
sucked off in intervals. Further claims describe the configuration of 
the tower, the ducts, and valves. 





MAY 31, 1978 


23261 Development progress on the sulfur cycle water decomposi- 
tion system. Farbman, G.H.; Ammon, R.L.; Hardman, C.C.; 
Spewock, S. (Westinghouse Electric Corp., Pittsburgh). pp 928-932 
of In Proceedings of the 12th intersociety energy conversion engi- 
neering conference. Vol. I. La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The Sulfur Cycle Water Decomposition System is a two-step 
hybrid electrochemical/thermochemical process, with hydrogen 
being produced electrolytically and oxygen thermochemically. The 
major areas currently under investigation are the electrolyzer, where 
progress is being made toward demonstrating overall cell voltages of 
450 mV at 200 mA/cm?—the performance level believed representa- 
tive of a commercially-sized unit; the evaluation of catalysts for the 
reduction of sulfur trioxide (from sulfuric acid) to sulfur dioxide and 
oxygen; the evaluation of structural and heat transfer materials 
suitable for use in the high pressure, high temperature environment 
of the sulfuric acid vaporization and subsequent reduction; and the 
evaluation of process flow sheet modifications to assess the potential 
process efficiency. 


23262 Asbestos corrosion study in a caustic potash solution at 
several temperatures. Godin, P.; Graziotti, R.; Damien, A.; Masniere, 
P. (Electricite de France, Chatou). Int. J. Hydrogen Energy; 2: No. 3, 
291-297(1977). 

Corrosion of chrysotile asbestos tissue (diaphragm material) 
was determined at 115 to 200°C in pressure vessels (1 to 20 bars). 
These tests have shown the good shape of this asbestos material for 
2000/h with an unchanged solution of potash at 200°C under a 20 
bars pressure, and a progressive elimination of the silica when potash 
solution is renewed and partial destruction of the samples. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 23257, 23394, 23467 


23263 (CONF-761134—, pp 100-105) LASL thermochemical hy- 
drogen program: status on October 31, 1976. Bowman, M.G. 1976. 
From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 
In Proceedings of the ERDA contractors’ review meeting on 


chemical —— storage and hydrogen energy systems. 


The following thermochemical cycles are discussed: sulfuric 
acid-sulfur-sulfide systems and cerium chloride systems. (LK) 


23264 (CONF-761134—, pp 106-111) Thermochemical water- 
splitting program at General Atomic. Schuster, J.R.; Russell, J.L. Jr. 
(General Atomic, San Diego, CA). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

n Proceedings of the ERDA contractors’ review meeting on 
chemical pews storage and hydrogen energy systems. 

General Atomic (GA) is developing a promising thermoche- 
mical water-splitting cycle for hydrogen production. This cycle, 
which is based on a main reaction involving iodine and sulfur, can be 
conducted as an all liquid and gas process, and has heat requirements 
that are compatible with the high-temperature gas-cooled reactor. In 
addition to developing its own cycle, GA has been supporting the 
Los Alamos Scientific Laboratory (LASL) by performing engineer- 
ing on selected LASL cycles. Both the engineering support provided 
LASL and the GA program are discussed. 


23265 (CONF-761134—, pp 112-117) Analysis and evaluation of 
thermochemical hydrogen producing processes. Funk, J.E.; Carty, 
R.H.; Conger, W.L. (Univ. of Kentucky, Lexington). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The history and present state of the Hydrogen Energy Pro- 
grams at the University of Kentucky are summarized. (LK 


23266 (COO/4434—1) Assessment of thermochemical hydrogen 
production. Project 8994 mid-contract progress report, July 1—No- 
vember 1, 1977. Dafler, J.R.; Foh, S.E.; Schreiber, J.D. (Institute of 
Gas Technology, Chicago, Ill. (USA)). Dec 1977. Contract EC-77- 
C-02-4434. 21p. Dep. NTIS, PC A02/MF AO1. 

We have ——— the base-case (first-cut) flowsheet analy- 
sis for two thermochemical water-splitting cycles that have been 
under study at the Institute of Gas Technology: a four-step iron 
chloride cycle (denoted B-1) and a four-step copper sulfate cycle 
(denoted H-5). In the case of Cycle B-1, an energy balance has 
located the worst problem areas in the cycle, and flowsheet modifi- 
cations have begun. Calculations of equilibrium effects due to the 
hydrolysis of ferrous chloride at pressures high enough to interface 
with projected hydrogen transmission systems will, apparently, ne- 
cessitate higher temperature process heat input for this step. Higher 
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pressure operation of some critical separation processes yields more 
favorable heat balances. For Cycle H-5, the unmodified (base-case) 
flowsheet indicates that reaction product separations will be relative- 
ly simple with respect to Cycle B-1. Work of Schuetz and others 
dealing with the electrolysis and thermodynamics of HBr/H20/SO2 
systems is being extensively reviewed. Work plans for this part of 
the contract are currently being reviewed. 


23267 Development of a sulfur—iodine thermochemical water- 
splitting cycle for hydrogen production. Schuster, J.R.; Russell, J.L. 
Jr.; McCorkle, K.H.; Mysels, K.J.; Norman, J.H.; O’Keefe, D.R.; 
Sharp, R.; Stowell, S.A.; Trester, P.W.; Williamson, D.G. (General 
Atomic Co., San Diego, CA). pp 920-927 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A three-step thermochemical water-splitting cycle is being 
developed for the purpose of producing hydrogen from nonfossil 
energy sources. This cycle, which employs sulfur and iodine, can be 
conducted as an all liquid-and-gas process using concentrated solar 
heat or heat from a high-temperature gas-cooled reactor (HTGR). 
All chemical reactions have been shown to proceed rapidly and 
cleanly. In coupling the cycle to an HTGR, process engineering has 
produced an estimate of 41.4 percent for net thermal efficiency. 
Recent favorable chemical data indicate that a considerable increase 
in efficiency will be obtained for the next flow sheet. Material 
corrosion testing has shown some commercial construction materials 
to be candidates for containing portions of the chemical process. 


23268 Irreversibilities, heat penalties, and economics for the 
methanol/sulfuric acid process. Funk, J.E.; Knoche, K.F. (Univ. of 
Kentucky, Lexington). pp 933-938 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A thermodynamic availability analysis has been developed in 
which process irreversibilities are determined in a stagewise fashion 
in terms of entropy production and heat penalities. The heat penal- 
ties determine the total thermal energy from the primary energy 
source and hence the overall process efficiency. The technique is 
applied to a four-step thermochemical process involving methanol 
production and sulfuric acid decomposition for which a detailed 
process flowsheet and capital and operating costs are available. The 
results are displayed on an efficiency-production cost diagram which 
clearly shows the effect of each stage of the process on overall 
process thermal efficiency, capital cost and production cost. 


23269 Irreversibilities in thermochemical cycles for hydrogen 
production by water decomposition. Cox, K.E.; Natarajan, M. (Univ. 
of New Mexico, Albuquerque). pp 947-950 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Irreversibility analysis can play a major role in determining 
the specific locations at which losses in efficiency occur in thermo- 
chemical cycles. Analysis of five cycles published in the literature 
showed major irreversibility gains occurring due to large exothermic 
heat losses as well as due to separation work. The use of solution 
chemistry and gas phase reactions with condensable products may 
be ways to decrease the irreversibility in thermochemical cycles. 
The irreversibility was found to vary with the thermal efficiency; the 
lower the irreversibility produced, the higher the cycle’s efficiency. 


23270 Feasibility studies of chemical reactions for thermochemi- 
cal water splitting cycles of the iron—chlorine, iron—sulfur, and 
manganese—sulfur families. Knoche, K.F.; Cremer, H.; Steinborn, 
G.; Schneider, W. (Lehrstuhl fuer Technische Thermodynamic, 
Aachen). Int. J. Hydrogen Energy; 2: No. 3, 269-289(1977). 

The number of chemical reactions in water splitting cycles of 
the iron—chlorine, iron—sulfur and manganese—sulfur families is 
quite high from a thermodynamic point of view. Applying chemical 
engineering criteria to the reactions allows the cancelling of unfavor- 
able steps. The remaining reactions can be systemized to typical 
groups. Experimental results of these groups of reactions are present- 
ed, depending on temperature, ratio of reactants and reaction per- 
formance. The results are discussed with respect to the performance 
of the chemical reactions in water splitting cycles. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 23028 
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BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 23324, 23389 


23271 Limitation of microbial H2-formation via fermentation. 
Thauer, R. (Univ., Marburg, Ger.). pp 201-204 of In Microbial 
energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1977). 
From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 
See CONF-7610131—. 
He is an endproduct in the fermentation of many chemotro- 
SS H2-formation via fermentation has therefore wig od 
discussed as a possible process for energy production. Results 
of research indicate that at most 33% of the combustible energy of 
organic compounds can be conserved in He via fermentation. Ap- 
roximately 85% of the energy is conserved if CH, rather than Hz is 
ormed as the combustible gaseous fermentation product. Therefore, 
H2-formation from organic matter by chemotrophic bacteria should 
not be considered as an efficient process for energy production. 


23272 Phototrophic micro-organisms as source of hydrogen and 
hydrogenase formation. Kondratieva, E.N. (Moscow State Univ.). pp 
205-216 of In Microbial energy conversion. Schlegel, H.G.; Barnea, 
J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Data concerning molecular hydrogen production by different 
= _—- are analyzed. Comparison is made of condi- 
tions and possible pathways of Hz formation in purple bacteria and 
other phototrophic micro-organisms. Properties of enzymes catalyz- 
ing this reaction are indicated. Possible use of hydrogenases of 
phototrophic bacteria for production of hydrogen and other practi- 
cal purposes is discussed. 


23273 Hydrogen formation from water by photosynthesis and 
artificial systems. San Pietro, A. (Univ. of Indiana, Bloomington). pp 
217-233 of In Microbial energy conversion. Schlegel, H.G.; Barnea, 
J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The feasibility of using photosynthesis, or a modified form 
thereof, to generate molecular hydrogen (and oxygen) is considered. 
The process of photosynthesis is carried out by all green plants and 
algae which absorb and convert solar energy to chemical free energy 
in a form useful for cellular metabolic reactions. Under natural 
conditions, the absorption of solar radiation by green plants results in 
the oxidation of water. The oxygen is released in molecular form and 
the reducing equivalents, in the form of reduced nicotinamide aden- 
ine dinucleotide phosphate (NADPH), are used for the assimilation 
of carbon dioxide into cell constituents. It is possible under certain 
conditions to modify the end result of this type of photochemistry 
such that molecular hydrogen is evolved in lieu of carbon dioxide 
assimilation. Under the stimulation of light, the photosynthetic appa- 
ratus can provide electrons released from water at a reducing 
potential more — than the hydrogen electrode. It is possible, 
therefore, to couple the reducing potential of these electrons with a 
hydrogenase enzyme to effect the reduction of hydrogen ions to 
form hydrogen gas. Hydrogenases are present endogenously in cer- 
tain algae. Alternatively, the hydrogenase enzyme may have to be 

rovided exogenously from a bacterial source. A particular problem 
is the need to accomplish the reduction to hydrogen gas in the 
resence of oxygen, the additional product of water oxidation, 
use the enzyme system which generates the molecular hydrogen 
is sensitive to oxygen. The three major aspects of any pro 
process of biophotolysis of water which require further elaboration 
are: the mechanism and efficiency of solar energy conversion by the 
photosynthetic quantum capture system; approaches to stabilize the 
photosynthetic energy conversion activities in vitro, i.e., fully or 
temporarily independent of the living cell; and the mechanism and 
oxygen-sensitivity of the hydrogenase enzymes. 


23274 Biocatalytic production of hydrogen. Reeves, S.G.; Rao, 
K.K.; Rosa, L.; Hall, D.O. (King’s Coll., London). pp 235-243 of In 
Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The production of hydrogen gas by biophotolysis of water 
was studied using chloroplasts and hydrogenases of various kinds 
under different experimental conditions. Normal rates of hydrogen 
evolution at 20°C were 20 micromoles of hydrogen per mg chloro- 

hyll per hour, linear up to 3 hours. The rates of electron transport 
in the chloroplast-hydrogenase system as measured by rates of He 
evolution were less than those obtained either with chloroplasts and 
Hill reagents or with hydrogenase coupled with methyl viologen 
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and sodium dithionite. Hydrogen evolution is inhibited by oxygen, 
methyl viologen, potassium ferricyanide, and phenazine methosul- 
phate and is enhanced by bovine serum albumin and ferredoxin. 


23275 Light-energy conversion by the purple membrane from 
Halobacterium halobium. Schreckenbach, T. (Univ., Wuerzburg, 
Ger.). pp 245-266 of In Microbial energy conversion. Schlegel, H.G.; 
Barnea, J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Bacteriorhodopsin, the only protein present in the purple 
membrane from Halobacterium halobium, acts as a light energy 
converter. Light absorption by its retinal-chromophore results in an 
electrochemical proton gradient across the cell membrane, which 
drives ATP synthesis and transport processes. This function of the 
purple membrane can be demonstrated (1) in the intact cell (2) in 
bacteriorhodopsin containing vesicles and (3) in artificial bacterior- 
hodopsin containing planar membranes. Technical use of the system 
in the near future does not seem likely at the present time. 


COAL GASIFICATION 


23276 Hydrogen production by catalytic coal gasification. Star- 
kovich, J.A.; Blumenthal, J.L. (to TRW). US Patent 4,069,304. 17 
Jan 1978. Filed date 31 Dec 1975. 8p. 

Coal is catalytically reacted with steam to produce hydrogen. 
Various Group I metal salts such as K2COs, NazCOs and borax are 
used as catalysts. These catalysts are stabilized with fluoride contain- 
ing salts such as CaF2 to thereby extend their life. Alternatively, 
NaF was found to be a thermally stable catalyst for the reaction. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 22808, 22809 


23277 (CONF-771092—5) Status of steam-iron pilot plant oper- 
ations. Tarman, P.B. (Institute of Gas Technology, Chicago, Ill. 
(USA)). 1977. Contract EX-76-C-01-2435. 12p. Dep. NTIS, PC 
A02/MF AOl. 

From 9. synthetic pipeline gas symposium; Chicago, IL, USA 
(31 Oct 1977). 

Start-up operations of a pilot plant designed to produce 1.1 
million SCF of hydrogen per day began in October 1976. Operations 
during the first year are summarized. Pilot plant operations were 
initially directed towards separate startup of the three main systems; 
the slurry vaporizer, the producer reactor, and the steam-iron reac- 
tor. Once these systems were operable on an individual basis, efforts 
were then concentrated on combined operation of all three systems. 
The slurry vaporizer was the first system tested. Tests actually began 
during the latter stages of construction, so this system was operating 
soon after plant construction was completed. Since then, four slurry 
vaporization tests, six solids circulation tests in the steam-iron reac- 
tor, and five char feed and gasification tests have been conducted in 
the producer reactor. The last three tests have been directed towards 
combined operation of the entire system. (LK) 


23278 (FE—2435-12) Development of the steam—iron process 
for hydrogen production. Project 9010 quarterly report No. 3, January 
1—March 31, 1977. (Institute of Gas Technology, Chicago, IIl. 
(USA)). Nov 1977. Contract EX-76-C-01-2435. 71p. Dep. NTIS, PC 
A04/MF A0O1. 

The objective of Task 1 is to achieve controlled operation of 
the producer and the steam-iron reactor. A second ore circulation 
test was completed in the steam-iron reactor, and a char-feed test 
was conducted in the producer reactor. Char-water slurries, contain- 
ing solids concentrations up to 30 wt percent solids, were pumped 
through the slurry heater and vaporized without difficulty for 36 hrs. 
Some modifications were made in the lift-line expansion joint and the 
145-degree elbow in the solids transfer line of the steam-iron reactor 
to improve their performance. The objective of Task 4 is to develop 
improved solids, with high chemical reactivity, high attrition resis- 
tance, and no tendency to agglomerate, for use in the steam-iron 
reactor. Fifteen reactivity tests and 10 attrition tests were conducted. 
The reactivity of IGT Iron-Chromia 5 was found to be about twice 
as high as that of siderite. The objective of Task 5 is to test chars for 
future use in the steam-iron producer reactor. Seven char-evaluation 
tests were conducted. The objective of Task 6 is to establish the 
effects of particle size, gas velocity, and gas density on the attrition 
characteristics of iron ore and char. The objective of Task 7 is to 
establish the effect of solids flow and gas velocity on the pressure 
drop characteristics of the dense-phase lift and of the transition zone 
between the dense- and lean-phase lifts. The results of tests show 
that the transition zone between the dense- and lean-phase lifts is 
longer than 16 ft. 
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STORAGE 
REFER ALSO TO CITATION(S) 23250 


23279 (CONF-761134—) Proceedings of the ERDA contractors’ 
review meeting on chemical energy storage and hydrogen energy 
systems. (Brookhaven National Lab., Upton, N.Y. (USA)). 1976. 
Contract EY-76-C-02-0016. 210p. Dep. NTIS, PC Al0/MF AOl. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

Individual papers were abstracted and indexed for inclusion in 
the data base. (LK) 


23280 (CONF-761134—, pp 1-5) Chemical energy storage pro- 
gram in perspective. Swisher, J.H. (Energy Research and Develop- 
ment Administration, Washington, DC). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The projects in chemical energy storage, most of which are 
tied to Hydrogen Energy Systems, are subdivided into large groups, 
plus a small number of special projects. The two groups are: elec- 
trolysis-based hydrogen systems and thermochemical-based hydro- 
gen systems. (LK) 


23281 (CONF-761134—, pp 149-153) Hydrogen compatibility of 
structural materials for pressure vessels and pipelines. Robinson, S.L.; 
Saxton, H.J. (Sandia Labs., Livermore, CA). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

Several efforts aimed at developing more hydrogen compati- 
ble mild steels for future energy systems have been initiated. Both 
alloy chemistry modification and thermomechanical treatment are 
being utilized. Alloy purity, alloy element distribution, inclusion 
character, microstructures, and subsequent hydrogen compatibility 
are the variables being explored. Initial efforts show that significant 
improvements in compatibility are possible, without sacrificing 
strength. Protective coatings are being investigated as a means of 
protecting a vulnerable structure from embrittlement by hydrogen. 
An experimental hydrogen pipeline is nearing completion. The pipe- 
line will be used to perform specific tests relating to weld quality and 
defect tolerance, applicability of specific joining processes, and in- 
spection requirements. (LK) 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 23470, 24619, 24633, 24707 


23282 (CONF-761134—, pp 87-92) Engineering studies with 
metal-hydride test beds. Strickland, G.; Milau, J.; Yu, W.S. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

Recent studies at BNL have concentrated on determining the 
long-term and dynamic behavior of FeTiH/sub x/ for a time cycle 
related to energy storage for an electric-utility application (10-hr 
charge or discharge). The work has consisted of experiments with 
individual test beds, or heat-transfer cells, a group of which com- 
prises a hydride reservoir. Most of the work has been done with 
units in which the heat-transport fluid (water) is on the outer 
boundary of a cylindrical cell rather than on the inner boundary or 
longitudinal axis. In the long-term tests the service life and the effect 
of attrition were of primary interest. The rate information obtained 
in the dynamic tests is equivalent to determination of the power 
rating of the device. (LK) 


23283 Alloy useful as hydrogen storage material. Yamadaya, T.; 
Machida, Y. (to Matsushita Electric Industrial Co.). US Patent 
4,069,303. 17 Jan 1978. Priority date 20 Feb 1976, Japan. 4p. 

An alloy represented by the general formula Ti/sub x-y/Zr/ 
sub y/Cr/sub 2-z/Mn/sub z/, where 1 is equal to or less than x is 
equal to or less than 1.3, 0 is less than y is equal to or less than 1, and 
0 is less than z is less than 2 is claimed. This alloy readily forms 
complex metal hydrides at low hydrogen pressures and can absorb a 
large quantity of hydrogen. The absorbed hydrogen can readily be 
liberated at room temperature. 


23284 New family of hydrogen storage alloys based on the system 
nickel—mischmetal—calcium. Sandrock, G.D. (International Nickel 
Co., Inc., Suffern, NY). pp 951-958 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 
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See CONF-770804—P1. 

A new family of low-cost AB; hydrogen storage compounds 
based on the formula Ca/sub x/M/sub 1—x/Nis has been developed. 
M is the standard rare earth alloy mischmetal and x can be varied 
from 0 to 1. The basic properties are presented as a function of x, 
including pressure-temperature-composition relations, ease of activa- 
tion, heats of reaction, relative materials cost, melting and other 
metallurgical considerations, and crystal structure correlations. The 
system offers several desirable properties: (a) raw materials costs per 
unit of hydrogen storage capacity less than one-third that of present 
LaNis, (6) room ——— plateau pressures ranging from 30 to 
0.5 atm, (c) very low hysteresis, and (d) easy activation. 


23285 Structural materials use in a hydrogen energy economy. 
Thompson, A.W. (Rockwell International, Thousands @ Oaks, CA). 
Int. J. Hydrogen Energy; 2: No. 3, 299-307(1977). 

Several types of studies were made with test beds of iron 
titanium hydride (FeTiH/sub x/) in order to determine their long- 
term and thermal behavior. This material provides a way of storing 
hydrogen in relatively dense form at ordinary temperatures and 
moderate pressures. Its use offers electrical utilities a way of storing 
low-cost off-peak power, to meet costly peak-shaving needs, in 
combination with an electrolyzer and a fuel cell stack. The data 
obtained are part of that needed for the design of plant-scale hydride 
reservoirs. Accelerated cyclic tests were made with 1-in.-diam test 
beds to determine changes in their long-term behavior, the main 
result being extensive particle attrition. The thermal behavior of a 6- 
in.-diam test bed was determined along with the times that various 
hydrogen flow rates could be sustained during hydriding and dehy- 
driding. Modeling studies were made for the purpose of understand- 
ing and characterizing the behavior of this test bed, and for scaling 
up the design. A description of each test bed accompanies the data 
and information obtained from its operation. 


CRYOGENIC 
REFER ALSO TO CITATION(S) 24630 


TRANSPORT 
REFER ALSO TO CITATION(S) 23281 


23286 (CONF-761134—, pp 154-160) Study of the behavior of 
gas distribution equipment in hydrogen service. Jasionowski, W.J.; 
Pangborn, J.B. (Inst. of Gas Tech., Chicago). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

This program is part of a long-range e (5-year) effort to supply 
needed information about “eo ye at in a gas-distribution 
system. The overall program will determine operating, safety, and 
materials problems associated with the use of hydrogen in conven- 
tional distribution equipment. In this program three “model” distri- 
bution systems (Residential, Commercial, and Safety Test) are being 
constructed with components donated or loaned by manufacturers 
and gas utility companies. These components will be operated under 
closely monitored laboratory conditions. After system assembly and 
leak-testing with standard procedures, the leak rates of the systems 
and of selected components, operating on natural gas and on hydro- 
gen for a continuous period of about 6 months, will be com 
The model systems will be operated on hydrogen for a continuous 
period, after which parts of the systems will be disassembled. Chosen 
components will then be examined and tested to identify and docu- 
ment noticeable effects of hydrogen exposure. 


23287 (NP—22960) Study of the behavior of gas distribution 
equipment in hydrogen service: update, 1977, Pangborn, J.B.; Johnson, 
D.G.; Jasionowski, W.J. (Institute of Gas Technology, Chicago, II. 
(USA)). 1977. 7p. of Gas Technology, Chicago, IL. 

The Institute of Gas Technology is conducting an experimen- 
tal program to identify problem areas that could occur with the use 
of conventional natural gas distribution equipment in hydrogen 
service. Funded by DOE, there are 15 manufacturers and gas 
distribution companies which are participating by loaning or donat- 
ing equipment and services. Three model test loops have been 
constructed and are operational: a Residential/Commercial loop 
with smaller sized components, an Industrial loop with larger sized 
components, and a small test loop for special (created) leakage tests. 
We are measuring flow rates and energy delivery and leakage rates, 
and we will note apparent problems in materials compatibility. 
Baseline data on natural gas operation are just becoming available. 


23288 (TID—27728) Study of the behavior of gas distribution 
equipment in hydrogen service. Jasionowski, W.J.; Pangborn, J.B. 
(Institute of Gas Technology, Chicago, Til. (USA)). Nov 1976. 
Contract EY-76-C-02-2907. 9p. Dep. NTIS, PC A02/MF AO1. 
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This program is part of a long-range (5-year) effort to supply 
needed information about hydrogen delivery in a gas-distribution 
system. The overall program will determine operating, safety, and 
materials problems associated with the use of hydrogen in conven- 
tional distribution equipment. Three “model” distribution systems 
(Residential, Commercial, and Safety Test) are being constructed 
with components donated or loaned by manufacturers and gas utility 
companies. These components will be operated under closely moni- 
tored laboratory conditions. After system assembly and leak-testing 
with standard procedures, the leak rates of the systems and of 
selected components, operating on natural gas and on hydrogen for a 
continuous period of about 6 months, will be compared. The model 
systems will be operated on hydrogen for a continuous period, after 
which parts of the systems will be disassembled. Chosen components 
will then be examined and tested to identify and document notice- 
able effects of hydrogen exposure. The design of each system and 
testing plans are presented. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 23249, 23253, 23268 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 24620, 24630 


23289 (CONF-761134—, pp 15-18) Blending of hydrogen in nat- 
ural gas distribution systems. Guerra, C.R.; Griffith, J.E.; Kelton, K.; 
Nielsen, D. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The concept of supplementation of natural gas with hydrogen 
to extend the amount of pipeline quality gas which can be delivered 
by utility systems is experimentally evaluated. Task I aims to evalu- 
ate the maximum levels of hydrogen that can blend with natural gas 
and require minimal or no adjustment or conversion of typical 
utilization devices operating from the utility network. Task II aims 
to determine flow patterns from hydrogen blending points in a utility 
distribution system and the effectiveness in hydrogen containment by 
typical pipeline materials and components. (LK) 


23290 Combustion improvement in a hydrogen fueled engine. 
Furuhama, S. (Inst. of Tech., Tokyo); Yamane, K.; Yamaguchi, I. 
Int. J. Hydrogen Energy; 2: No. 3, 329-340(1977). 

Experimental testing of hydrogen-fueled engines has verified 
that hydrogen can be used safely and easily and is a promising fuel 
for automobiles. However, there are problems with abnormal com- 
bustion and NO/sub x/ formation. This paper discusses the phenom- 
ena of abnormal combustion and presents a correlation between the 
abnormal combustion and No/sub x/ formation. Elimination of these 
problems was accomplished after several engine modifications and 
by an experimentally-developed “combined combustion process.” 
The characteristics of a hydrogen—oxygen engine with a hydrogen 
rich fuel mixture were also studied. This engine was found to have 
an unexpectedly narrower range of operation than a hydrogen—air 
engine. 


PROPERTIES 
REFER ALSO TO CITATION(S) 23281, 23286, 24629, 24708, 24815 


23291 (GMR—2473) Theoretical calculations of the atomic hy- 
drogen plus molecular oxygen interaction for the combustion reactions. 
Blint, R.J.; Melius, C.B. (General Motors Research Labs., Warren, 
Mich. (USA); Sandia Labs., Livermore, Calif. (USA)). 29 Aug 1977. 
Contract EY-76-C-04-0789. 16p. (CONF-771015—14). Dep. NTIS, 
PC A02/MF AOl1. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

An “ab initio” potential energy surface for the H(?S) + 
O.(?=-/sub g/) + HO.(?A’’)* — OH(/sup 2/PI) + O(*P) reaction 
is calculated to investigate the potential energy dependent effects of 
the reaction. Two-dimensional cuts in the full three-dimensional 
surface are calculated holding either the O—O distance or the H—O— 
0 angle fixed and varying the O—H distance and the other coordi- 
nate. Extrema for both the saddle points (barriers) and minima are 
determined for each of these cuts. These calculations predict a 
heretofore unexpected reaction barrier which may be the explana- 
tion of the experimental variations in the HO collisional stabilization 
reaction. This work provides an interaction potential necessary for 
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dynamic studies. Interpretation of the calculations indicates which 
molecular energy modes dominate the reaction kinetics. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 23906 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 24616, 24627, 24628, 24629 


PROPERTIES 
REFER ALSO TO CITATION(S) 23030, 24575, 24793, 24815, 24818 


23292 (CONF-771015—13) Interaction of a plane flame front 
with the wake of a cylinder. Namer, I.; Agrawal, Y.; Cheng, R.K.; 
Robben, F.; Schefer, R.; Talbot, L. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1977. Contract W-7405- 
ENG-48. 36p. Dep. NTIS, PC A03/MF AO1. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

A Rayleigh scattering and laser Doppler velocimetry system 
has been developed for studying the interaction between the vortex 
street behind a cylinder and a two dimensional plane flame front. 
Measurements on an open jet methane/air flame stabilized on a 
heated 0.25 mm platinum wire showed appreciable instabilities in the 
flame due to the turbulent eddies in the mixing region of the jet. By 
enclosing the flow in a square channel flame stability was increased. 
A 3.2 mm diameter cylinder, with Ud/v = 90 fd/U = 0.16, was 
used to generate a Karman vortex street at a frequency of 22 Hz. 
Measurements indicated that the flame motion in the wake is small 
compared to the scale of vortices shed by the cylinder, but the rms 
fluctuations in velocity in the wake of the cylinder were comparable 
to the rms fluctuations in Rayleigh scattering through the flame. 
Furthermore, the flame upstream of the wake region also fluctuated 
which would indicate that as a portion of the flame fluctuates, it 
perturbs the entire flow field upstream. 


23293 (SAND—77-8684) Radical overshoot in the reaction zone 
of methane-air diffusion flames. Mitchell, R.E.; Clomburg, L.A.; 
Sarofim, A.F. (Sandia Labs., Livermore, Calif. (USA)). Oct 1977. 
Contract EY-76-C-04-0789. 28p. (CONF-771015—8). Dep. NTIS, 
PC A03/MF AOl1. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

Analysis of the temperature and composition profiles obtained 
by probing a confined, axisymmetric laminar methane-air diffusion 
flame suggested that radical concentrations in excess of equilibrium 
exist in the post-flame zone. Subsequent to hydrocarbon depletion, it 
was determined that the fast, bimolecular reactions associated with 
the CO-H2-O2 system were balanced, and that the thermolecular 
reactions were not. This situation is analogous to that observed in 
the post-flame gases of premixed hydrocarbon flames. In such 
flames, a partly equilibrated state prevails in which the radical and 
stable species remain equilibrated among themselves by rapid bimo- 
lecular reactions, while slowly approaching the recombination-disso- 
ciation equilibria as a pool. By assuming that the bimolecular reac- 
tions associated with the CO-H2-O2 system were equilibrated in the 
post-flame zone, a partial equilibrium composition which satisfied 
the measured stoichiometry was determined. The mole number was 
estimated from the mole number of the sample gas by assuming that 
each mole of Hz, O2 and H2O formed in the sample probe resulted in 
the net loss of one mole. The concentrations calculated agreed with 
the measured concentrations, thereby validating the assumption of a 
state of partial equilibrium subsequent to hydrocarbon depletion in 
methane-air diffusion flames. Experimentally determined nitrogen 
oxide concentration profiles were used to confirm the calculated 
superequilibrium radical concentrations. The oxygen radical concen- 
trations were used in the extended Zeldovich NO formation rate 
mechanism. The estimated NO formation rates were integrated to 
obtain the total mass production rate of NO and compared with the 
total outlet flux of NO/sub x/ determined by integration of experi- 
mental NO/sub x/ concentration data. Comparison was sufficient to 
support the existence of free radical concentrations in excess of 
equilibrium. 


23294 Calculation of measuring instrument errors in a mathemat- 
ical model of a tube furnace for the conversion of methane. Savel’ev, 
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V.F.; Beskov, V.S. Sov. Chem. Ind. (Engl. Transl.); 9: No. 6, 489- 
490(Jun 1977). 

Translated from Khim. Prom-st.; 9: No. 6, 467-468(Jun 1977). 

A method for calculating measuring equipment errors in a 
mathematical model of a tube furnace for methane conversion has 
been developed. This allows objective evaluation of the process, 
calculation of the optimum operating conditions for the furnace _ 
the error of the measuring instruments to be monitored. 1 table, 3 
references. 


23295 Laser Raman probe of a premixed laminar flame. Stephen- 
son, D.A.; Aiman, W.R. (General Motors Corp., Warren, MI). pp 
14p, Paper 77-25 of In Combustion of cellulosic fuels. Combustion 
technology for pollution control. Berkeley, CA; Univ. of California 
(1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

A laser Raman scattering apparatus was constructed and used 
to probe a premixed, laminar flame of propane and air in a specially 
designed burner at 1 atm. This laser Raman probe technique has: (1) 
distinguished between the reaction zone and post-reacton zone gases 
in the flame; (2) measured temperature (averaged over the spatial 
resolution) with an accuracy of 50 K; (3) detected CO, COs, and O2 
at concentrations greater than 1% (vol); and (4) been used to 
measure an apparent flame thickness of 500 ppm. 


23296 Modeling and experimentation of sample probe effects on 
pollutant gases drawn from flame zones. Kramlich, J.C.; Malte, P.C. 
(Washington State Univ., Pullman). pp 44p, Paper 77-6 of In Com- 
bustion of cellulosic fuels. Combustion technology for pollution 
control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

A computer model of chemical kinetics within a quartz gas 
sampling probe for NO/sub x/ and CO from fuel-lean carbon 
monoxide/air and methane/air combustion has been developed. 
Both gas-phase and surface chemical reactions are considered. Heat 
transfer and flow considerations establish the longitudinal tempera- 
ture profile. The kinetic model is a one-dimensional plug-flow reac- 
tor with assigned temperature in which the probe gases kinetically 
relax and cool simultaneously. Verifying experiments have been 
conducted through sampling from a jet-stirred reactor. The project 
results show: (1) In the early, hot portion of the probe, any NO: is 
almost entirely converted to NO by O and H atoms. (2) As the probe 
oon cool, NO is partially converted to NOz by HO:, which itself is 
ormed by radical relaxation effects. (3) To a degree CO is converted 
to CO2 by OH in the probe. This is a continuation of CO combustion 
within the hot portion of the probe. 


23297 Optical and probe-sampling concentration measurements 
for propane/air and methane/air combustion in jet-stirred reactor. 
Singh, S.; Stacy, L.E.; Malte, P.C.; Tripp, B.I. (Washington State 
Univ., Pullman). pp 26p, Paper 77-9 of In Combustion of cellulosic 
fuels. Combustion technology for pollution control. Berkeley, CA; 
Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

Experimental results for propane/air and methane/air com- 
bustion in a modified Longwell jet-stirred reactor for fuel-air equiv- 
alence ratios from 0.6 to 1.1 are presented. Data were recorded for 
two throughput rates: 1.89 x 10°? and 3.93 x 10°? gm/cc-sec. The 
temperature within the reactor varied from 1450 to 1950°K. 
Oxygen-atom concentrations were determined by measuring the 
intensity of the CO + O -—+ CO: + hv chemiluminescence at 3300 
and 3780A; absolute OH-concentrations measured by absorption 
spectroscopy were used for calibration. In the present work, the 
sapphire windows used for optical access (in previous reactors) were 
replaced by free’ window openings. The present measurements 
help elucidate the formation and destruction of the pollutants CO 
and NO/sub x/, which have been measured by gas sampling. In 
addition, the present work presents spatial temperature and concen- 
tration profiles within the reactor, which indicate greater uniformity 
at high throughput rates. 


23298 Quenching of nitric-oxide formation in methane-air flames 
by secondary-air injection. Gay, R.L.; Young, W.S.; Knuth, E.L. 
(Univ. of California, Los Angeles). pp 47p, Paper 77-11 of In 
Combustion of cellulosic fuels. Combustion technology for pollution 
control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

Quenching of nitric-oxide formation in a premixed, one-atmo- 
sphere methane-air flame by secondary-air injection was studied 
using a 7.6-cm diameter porous-plug burner and a molecular-beam 
sampling system. In preliminary studies, argon was injected into a 
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primary gas stream of combustion products from a stoichiometric 
flame. Axial and radial profiles of argon concentration and gas 
temperature were measured using respectively a quadrupole mass 
spectrometer and a dual-disk time-of-flight chopper. The data were 
correlated using the blowing ratio F, defined as the ratio of the mass 
flux, rho v, of the secondary gas to that of the primary gas. The 
investigated values of F, 2.8, 8.3, and 13.5, correspond to argon mole 
fractions of 0.04, 0.09, and 0.135. For F = 2. 8, little argon penetra- 
tion was realized. For F = 8.3 and 13.5, the argon concentration 
peaked near the center of the primary gas stream; the maximum 
temperature reductions were respectively 9 and 23%. Significant 
turbulent mixing was observed. The studies with air injection were 
conducted also with a stoichiometric flame but with F = 2.8, 8.3, 
and 12.5, corresponding to secondary-air mole fractions of 0.04, 0.09, 
and 0.16. Axial and radial profiles of NO concentration and gas 
temperature were measured. For F = 8.3 and 12.5, and with 
secondary air injected at an axial location corresponding to a reac- 
tion flow time of 0.01 sec, the NO formation was quenched at about 
50% of the concentration realized without secondary air injection. 
In the region of maximum NO quenching, the corresponding tem- 
perature reduction was about 20% 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 22716, 22755, 22817 


23299 (FE—2276-9) Development studies on selected gp ary 
of synthesis from coal to high octane gasoline. Quarterly 
January—March 1977. Brennan, J.A. (Mobil Research and Scue a 
ment Corp., Paulsboro, N.J. (USA)). Apr 1977. Contract EX-7 
01-2276. 74p. Dep. NTIS, PC A04/MF AO1. 

Micro reactor process studies with developmental catalyst 
SG-B-2 have been completed. Aging and regeneration of SG-B-2 
have also been investigated. However, because of temperature con- 
trol problems in the fixed bed, adiabatic Process Development Unit 
(PDU), catalyst SG-B-2 has been withdrawn from the contact stud- 
ies. Water is associated with the severe aging exhibited by catalyst 
SG-C-2. All work in the fixed bed, adiabatic PDU has been terminat- 
ed. Initial micro reactor process studies with catalyst SG-B-3, the 
fixed bed version of fluid catalyst SGF-B-1, are encouraging. The 
fluid bed PDU experienced smooth operation during a thirteen day 
run with developmental catalyst SGF-B-1. Fluidization studies in the 
plexiglass model of the PDU showed no evidence of catalyst elutria- 
tion or entrainment at practical velocities for PDU operation. A 
theoretical calculation of heat and mass transfer during synthesis gas 
conversion has been completed. Mobil Research and Development 
Corporation's proprietary catalyst research program has provided 
three additional catalysts for the contract process studies. 


23300 (FE—2447-12) Research guidance studies to assess gaso- 
line from coal by methanol-to-gasoline and sasol-type Fischer— 
Tropsch technologies. Monthly report, November 1977. Schreiner, M. 
(Mobil Research and Development Corp., Princeton, N.J. (USA)). 
Dec 1977. Contract EF-77-C-01-2447. 10p. Dep. NTIS, PC A02/MF 
AOl. 

The results of an economic comparative evaluation of the 
methanol-to-gasoline and Fischer-Tropsch syntheses are reported. It 
was concluded that the Mobil methanol conversion technology is 
superior to the F-T technology. The thermal energy loss converting 
the methanol to gasoline is not excessive. The Mobil fluid-bed 
process is somewhat better than its fixed-bed process. The results of 
the evaluations are tabulated. (JSR) 


23301 (FE—2467-3) Transition metal-graphite catalysts for pro- 
duction of light hydrocarbons from synthesis gas. Quarterly report, 
February 1, 1977—April 30, 1977. Rosynek, M.P. (Texas A and M 
Univ., College Station (USA). Dept. of Chemistry). May 1977. 
Contract EX-76-C-01-2467. 32p. Dep. NTIS, PC A03/MF AO1. 

Intercalated iron-graphite catalysts for the Fischer-Tropsch 
synthesis are stabilized more quickly and result in more reproducible 
product distributions when conditioned prior to initial use with a 4:1 
mixture of H2 + CO (total pressure = 1 atm) at 300°C, rather than 
with hydrogen or carbon monoxide separately under the same 
conditions. Moreover, the initial activity for CO conversion of He + 
CO-pretreated samples are approximately three times as large as 
those exhibited by H2- or CO-pretreated samples. Product distribu- 
tions vary slightly with extent of reaction. For 10% CO conversion 
of a 150:600 torr mixture of CO:He reacting at 300°C, the percent- 
ages of CO2, CHy, and C2, Cs, and C,* hydrocarbons in the reaction 
product were 9, 58, 18, 11, and 4%, respectively. 


23302 (TID—27753) Development studies on conversion of 
methanol and related oxygenates to gasoline. (Mobil Research and 
Development Corp., Paulsboro, N.J. (USA)). 1975. Contract EX-76- 
C-01-1773. 96p. Dep. NTIS, PC A05/MF AO1. 





2390 ENERGY RESEARCH ABSTRACTS 


Work was initiated under this contract on January 20, 1975. 
The overall objective is to develop a practical and commercially 
viable process for the conversion of methanol to high octane gaso- 
line. The program encom bench scale pilot plant studies, 
evaluation of product gasoline, and design of a 100 B/D pilot plant. 
Process studies have been conducted in a fluidized dense bed pilot 
plant and an adiabatic, fixed bed pilot plant. An aging run consisting 
of seven cycles with regenerations was successfully completed in the 
fluidized dense bed pilot plant. The total on-stream time was 54 days, 
which would be equivalent to about 100 days of commercial oper- 
ation in a fixed bed unit. The adiabatic, fixed bed pilot plant is a 
rototype of the pro 100 B/D pilot plant, and consists of two 
fixed bed reactors. Methanol is dehydrated in the first reactor to an 
equilibrium mixture of methanol, dimethylether, and water. The 
methanol and dimethylether are converted to high octane gasoline in 
the second reactor. Since gasoline products from methanol contain 
appreciable amounts of durene, vehicle performance tests with simu- 
lated gasolines (containing up to 5 wt % durene) are being made. 
The data suggest a tentative maximum durene concentration of 
about 4 wt %. on the results from the fixed bed pilot plant, the 
key process parameters have been defined for the engineering design 
of the 100 B/D pilot plant. 


23303 Methane (natural gas-exchange gas). Frohning, C.D. 
(Ruhrchemie A.G., Oberhausen (Germany, F.R.)); Hammer, H. 
(Technische Hochschule Aachen (Germany, F.R.)). pp 174-190 of In 
Chemierohstoffe aus Kohle. Falbe, J. (ed.). Stuttgart, Germany, 
F.R.; Thieme (1977). (In German) 

The production of methane as natural aon as On a 

coal basis by methanation of carbon oxides and by direct hydrogena- 
tion of coal is discussed. 
23304 Fischer-Tropsch synthesis. Frohning, C.D. (Ruhrchemie 
A.G., Oberhausen (Germany, F.R.)); Ralek, M. (Technische Univ. 
Berlin (Germany, F.R.). Inst. fuer Technische Chemie); Rottig, W.; 
Schnur, F.; Koelbel, H.; Schulz, H. (Karlsruhe Univ. (TH) (Ger- 
many, F.R.). Engler-Bunte-Institut). pp 218-299 of In Chemieroh- 
stoffe aus Kohle. Falbe, J. (ed.). Stuttgart, Germany, F.R.; Thieme 
(1977). (In German) 

The fundamentals of the Fischer-Tropsch-synthesis are dis- 
cussed in detail: Reaction mechanisms, catalysts, kinetics and ther- 
modynamics of the hydrocarbon formation and the various technical 
methods of the synthesis. 


23305 Autothermal gasification of liquid hydrocarbons by partial 
oxidation. Henkel, H.J.; Kostka, H.; Michel, A. (Siemens A.G., 
Erlangen (Germany, F.R.). Forschungslaboratorium). Siemens 
Forsch.- Entwicklungsber.; 6: No. 5, 308-313(1977). 

A gasification of hydrocarbons up to diesel fuel and light fuel 
oil by oxidative cracking can be carried out practically free of coke 
formation with suitable catalysts even in the strongly substoichiome- 
tric region. The developed catalysts are resistant to the sulphur 
contained in the initial substance. The reaction temperature is rela- 
tively stable to the deviations of the inlet temperature. 


23306 Oxar: a method to produce reducing or synthesis gas. 
Callcott, T.G.; Deague, T.K.; Rigby, G.R.; White, P.J. (BHP, Cent 
Res Lab, Aust). BHP Tech. Bull; 20: No. 2, 15-18(Nov 1976). 

The Oxar (Oxidation And Reforming) method of synthesis 
gas manufacture is described. Under this method, primary fuel is 
totally combusted with oxygen to produce just CO2 and H2O as the 
oxidation step. The products of the first step are then reacted with 
the secondary fuel which contains incompletely oxidized hydrocar- 
bons. The products of the intensive reactions have been shown to be 
close to thermodynamic equilibrium at the temperatures at which 
they leave the reactor. 6 refs. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 23120, 23248, 23374, 23375, 
23382, 23387, 23388, 23392, 24335, 24336, 24920, 24921 


23307 (COO—2900-11) Fast production of methane by anaerobic 
digestion. Progress report, November 7, 1977—December 6, 1977. 
Finney, C.D.; Evans, R.S. II; Finney, K.A. (Natural Dynamics, Des 
Moines, Iowa (USA)). Dec 1977. Contract EY-76-C-02-2900. 32p. 
Dep. NTIS, PC A03/MF AO1. 

Pressure data at 62.5°C were taken for three digesters operat- 
ing at: (i) 50 rpm pulsed to 350 rpm for 15 seconds every five 
minutes; (ii) 50 rpm pulsed to 350 rpm for 45 seconds every five 
minutes; and (iii) 50 rpm pulsed to 350 rpm for 135 seconds every 
five minutes. Kinetic data in the form of reducing sugars, soluble 
COD, volatile acids, and methane concentrations for digesters oper- 
ating at 58.0, 62.5, and 66.0°C are analyzed using first order rate 
expressions. A table of rate coefficients is presented. 


(COO—2983-5) Energy and protein production from pulp 
mill wastes. report, June 15, 1977—September 15, 1977. 
Jurgensen, M.F.; Patton, J.T. (Michigan Technological Univ., 
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Houghton (USA)). 15 Sep 1977. Contract EY-76-S-02-2983. 9p. Dep. 
NTIS, PC A02/MF AOl1. 

Experiments conducted during this past quarter demonstrated 
the decided difference both in amount and composition of the gas 
produced from the fermentation of ozonated versus unozonated 
yeast-plant SSL. Gas from ozonated SSL averaged over 80% meth- 
ane content while unozonated effluent was mostly carbon dioxide. 
Gas production rates and retention time studies indicated that the 
fermentation was substrate-limited. Preliminary tests using supple- 
mental carbon sources have verified this. The success of the ozona- 
tion process in producing fermentable substrates was clearly shown 
by the appreciable yeast growth in the ozonated SSL. Of particular 
significance was the maximum yield obtained at the short ozonation 
time of 10 minutes as compared to the 2-hour treatment. It is possible 
that shortening the ozonation time could also increase the amount of 
substrate available for methane production. This would be very 
important in transferring this process to a commercial basis and 
reducing the operating costs. 


23309 (COO—2983-6) Energy and protein production from pulp 
mill wastes. Progress report, September 15, 1977—December 15, 1977. 
Jurgensen, M.F.; Patton, J.T. (Michigan Technological Univ., 
Houghton (USA)). 15 Dec 1977. Contract EY-76-C-02-2983. 9p. 
Dep. NTIS, PC A02/MF AO1. 

Effort during the past quarter was directed at two specific 
objectives. First, the conversion of the protein production experi- 
ments from batch to continuous operation and, second, the identifi- 
cation of growth stimulants to increase methane yield. Early in the 
project, yeast production ranging from 0.5 to 5.0 grams of dry yeast 
per liter had been obtained in batch cultures. Highest yields were 
consistently attained on SSL (spent sulfite liquor) which had been 
ozonated for only 10 minutes. Continuous fermentation studies using 
three hour ozonated SSL confirmed the characteristic yields demon- 
strated in previous batch tests. Contamination, which occurred at 
residence times less than two days, appeared to decrease protein 
production rate and yield. Vitamins and minerals, fatty acids, and 
low molecular weight alcohols were investigated as possible stimu- 
lants for methane production. Only the combination of alcohol plus 
vitamins and minerals seemed to be effective. Stimulated production 
failed to achieve the 25 ml per hour rate that had randomly been 
exceeded many times over the past six months. Additional culture 
studies are planned to examine the possibility that the mixed culture, 
now present in the anaerobic fermenters, has degenerated slowly 
over the past year. 


23310 (LBL—5967) Procedures for analysis of solids and liquors 
from cellulosic sources. Freitas, R.; Long, B.; Sciamanna, A.; Wilke, 
C.R. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
oo 1977. Contract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF 
AOl. 

Cellulosic materials are ground or milled to a suitable size. 
Ash analysis is made by determination of the residue after ignition at 
600°C. Extractives are defined as the material removed by extraction 
with the benzene/ethanol azeotrope. The lignin is determined as the 
acid-insoluble residue after 2-stage hydrolysis with H2SQ,. The 
carbohydrate content is determined as the monomer suyars generat- 
ed by the hydrolysis. The liquors from the acid or base ‘treatment or 
cellulosic materials are analyzed for the monomer and polymer sugar 
content. (JSR) 


23311 (PB—270961) Pyrolysis of industrial wastes for oil and 
activated carbon recovery. Final report, August 1972—March 1975. 
Boucher, F.B.; Knell, E.W.; Preston, G.T.; Mallan, G.M. (Occident- 
al Research Corp., La Verne, Calif. (USA)). May 1977. 192p. NTIS 
PC A09/MF AOl1. 

The Occidental Research Corporation (formerly Garrett Re- 
search and Development Company, Inc.) has developed a new Flash 
Pyrolysis process which can produce up to two barrels of synthetic 
fuel oil from a ton of dry cellulosic solids. This report presents the 
results of a four-phase laboratory, pilot plant, product evaluation and 
engineering evaluation program to study the pyrolytic conversion of 
Douglas fir bark, rice hulls, grass straw and animal feedlot waste to 
synthetic fuel oil and char. With the use of an existing 4 ton/day 
pilot plant, good quality products were obtained from all feedstocks 
except animal waste. A wax by-product was obtained from the 
pyrolysis of fir bark and grass straw. Excellent pilot plant material 
balances were obtained for oil production runs on Douglas fir bark 
and rice hulls, and these were satisfactorily combusted in a standard 
test boiler. Similar yields were obtained from semi-quantitative runs 
using grass straw. The pyrolytic chars from tree bark and rice hulls 
were evaluated as a source of activated carbon, and tree bark char 
was satisfactorily compressed to produce excellent quality charcoal 
briquettes. The economic evaluation shows that a 1200 dry ton/day 
tree bark conversion plant could be built and operated with a profit 
of about $10/ton of dry bark. The breakeven point for this process to 
produce synthetic fuel oil and char for briquettes appears to be 300 
dry tons of bark/day. 
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23312 Biogas. Energy from waste products. Stadlbauer, E.A.; 
Strauss, V.E. Bild Wiss.; 14: No. 10, 86-102(Oct 1977). (In German). 

An exotic source of energy is being re-discovered: biogas, 
made by microorganisms from refuse, agricultural wastes and 
sewage sludge. About 1% of the energy consumption of the Federal 
Republic of Germany could be covered at present by biogas from 
the sewage digestion towers alone. The raw material-power society 
will have to incorporate this natural recycling in its energy policy 
concept. 


23313 Acetate: a key intermediate in methanogenesis. Mah, R.A. 
(Univ. of California, Los Angeles); Hungate, R.E.; Ohwaki, K. pp 
97-106 of In Microbial energy conversion. Schlegel, H.G.; Barnea, J. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Acetate is the chief precursor of methane in anaerobic fer- 
mentations. Methane can be formed from Hz and CO: by most 
methanogenic bacteria, but these substrates can also be converted to 
acetate by Clostridium aceticum, isolated from sludge. Its activity 
may increase the fraction of methane arising from acetate. Anaerobic 
2% Ca acetate mineral enrichments forming methane were trans- 
ferred weekly with a one-sixth volume inoculum. The rate of meth- 
ane production was 9 pmoles m1~! day ~*. Methanosarcina barkeri 
was the chief methanogen in the enrichment but numerous non- 
methanogens were present, three of which were isolated. In pure 
cultures of M. barkeri in medium supplemented with trypticase and 
yeast extract the rate of methanogenesis was 20 pmoles m1~! day~’, 
and similar supplementation of the enrichment culture increased the 
rate from 9 to 23 ymoles m1~! day~*. The rate of methane produc- 
tion was affected not only by M. barkeri but also by the non- 
methanogens in the enrichment. Microbiological analyses of methan- 
Ogenic ecosystems is recommended as a means to provide clues of 
value in practical applications. 


23314 Microbiology of anaerobic degradation and methanogene- 
sis with special reference to sewage. Bryant, M.P. (Univ. of Illinois, 
Urbana). pp 107-117 of In Microbial energy conversion. Schlegel, 
H.G.; Barnea, J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The anaerobic degradation of organic matter to COz and CH, 
as it occurs in sewage involves a consortium of interacting anaerobic 
microbes. The process includes three general groups of bacteria. The 
first group is a complex of fermentative species which hydrolyze the 
primary substrates such as cellulosic materials, lipids, and proteins 
and ferment the products to acetic and other organic acids, alcohol, 
He, CO2, NHs, and sulfide. The second group of bacteria, as yet 
mainly hypothetical, oxidizes the acids with longer carbon chains 
than acetate and alcohol with production of more acetate and the 
electrons generated are probably excreted as He. The third group 
involves diverse species of methanogenic bacteria which utilize the 
Hz and CO: and acetate for growth and production of the final 
products, CH, and CO:. The fermentative group excretes products 
which are needed as energy and nutrient sources by the other two 
groups. In the effective removal of He, the methane bacteria allow 
the nonmethanogens to produce a much greater amount of Hz which 
replaces other reduced electron sink products such as lactate, eth- 
anol and propionate. 


23315 Energy recovery from sanitary landfills: a review. Boyle, 
W.C. (Univ. of Wisconsin, Madison). pp 119-138 of In Microbial 
energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The state-of-the-art of in-situ methane production and extrac- 
tion from municipal solid waste landfills is reviewed. Characteristics 
of municipal solid waste and the landfill environment are discussed 
in light of their influence on methane gas generation. Gas extraction 
and cleaning methods currently being used are presented and options 
available for gas utilization are cited. Current experiences with large- 
scale extraction from California landfills are cited. A preliminary 
evaluation of this potential source of energy is given in light of net 
energy yields. 


23316 Methane from urban wastes: process requirements. Pfeffer, 
J.T. (Univ. of Wisconsin, Madison). pp 139-155 of In Microbial 
energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Biological conversion of organic refuse to methane by anaero- 
bic fermentation is one mechanism by which the energy in urban 
waste can be reclaimed. Laboratory studies were used to determine 
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the rate and quantity of gas production at various operating tempera- 
tures. Near optimum process parameters for fermentation are de- 
fined. The characteristics of the organic fibers, in particular the 
cellulose-lignin complex, was found to be a major factor in determin- 
ing the conversion efficiency. A pretreatment process was used to 
improve this conversion efficiency. Process requirements for the 
total system were developed. The dewatering characteristics of the 
spent fermentation slurry have been evaluated. These solids can be 
dewatered to a sufficiently low moisture content such that inciner- 
ation of these solids is selfsustaining. The incineration system was 
analyzed to determine the possible energy recovery from the spent 
cake. Liquid from the slurry dewatering process is recycled. If total 
recycle is not possible, a process for treatment of this stream is 
presented. A mathematical simulation of the total system was con- 
structed to evaluate performance under various operating conditions. 
This simulator provides material and energy balances as well as cost 
data for specified operating conditions. 


23317 Enzymatic hydrolysis of cellulosic materials. Spano, L.A. 
(Natick Research and Development Command, MA). pp 157-177 of 
In Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Cellulose is a vast regenerable resource. The annual produc- 
tion of cellulose is over 100 billion tons. This is approximately 140 
pounds per day for each and every living human being on this 
planet. Hydrolysis of cellulose to glucose and subsequent utilization 
of the glucose as a source of fuels, food, chemicals, vitamins, single 
cell protein, and a multitude of other useful products opens new 
vistas in the field of energy, food, and chemicals to augment and 
conserve current world energy sources. The U.S. Army Natick 
Research and Development Command has developed a cellulase 
enzyme complex capable of converting cellulosic materials into 
glucose sugar. The enzyme complex is produced by a mutant of 
Trichoderma viride developed at Natick. Over 100 types of cellulo- 
sic wastes derived from such sources as municipal trash, agricultural 
residues, industrial sludges, and forest residues were tested as poten- 
tial sources of materials for the process. The prepilot plant now 
operational at Natick is capable of processing 100 to 130 pounds of 
cellulosic wastes per day. Sugars produced are being furnished to 
industry for evaluation as potential materials for the production of 
chemicals, foods, vitamins, alcohols, single cell protein, and other 
useful products. 


23318 Heat treatment for increasing methane yields from organic 
materials, McCarty, P.L.; Young, L.Y.; Gossett, J.M.; Stuckey, 
D.C.; Healy, J.B. Jr. (Stanford Univ., CA). pp 179-199 of In Micro- 
bial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

This research is concerned with the efficacy of heat treatment 
to convert refractory organic materials to biodegradable substances 
so that they will be convertable biologically to methane gas. Organic 
municipal refuse was used to represent a typical lignocellulosic 
waste material. This material was subjected to heat treatment at 
temperatures from 25° to 250°C, pH from 1 to 13, and for times up 
to 3 hours. Based upon short-term biogradability tests, optimum 
temperature for improvement of biodegradability increased with 
increase in pH from 130°C at pH 1 to 200°C at pH 13. Increased 
solubilization of organics was achieved with increased temperature 
at all pHs. Semi-continuous digestion studies indicated greater in- 
crease in biodegradability resulted from heat treatment than was 
predicted from the short-term biodegradability studies. Results sug- 
gest that a two-stage digestion system with heat treatment of materi- 
al from the first stage at pH 13 and 200°C would result in an 
additional 73 percent volatile solids destruction, a 73 percent in- 
crease in methane production, and a 36 percent reduction in volatile 
solids for ultimate disposal. Studies with several single-ring organic 
compounds, typical of those expected to result from heat treatment 
of lignocellulose, indicated that with acclimation, all are anaerobical- 
ly biodegradable and convertible to methane by mixed cultures. 


23319 Microbial formation of hydrocarbons. Tornabene, T.G. 
(Colorado State Univ., Fort Collins). pp 281-299 of In Microbial 
energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The chemical nature and general pathways of synthesis of 
microbial hydrocarbons are reviewed with emphasis on the relevan- 
cy of microorganisms as hydrocarbon producers. 71 references. 


23320 Suitability of methanogenic substrates, health hazards, and 
terrestrial conservation of plant nutrients. Hungate, R.E. (Univ. of 
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California, Davis). pp 339-346 of In Microbial energy conversion. 
Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The desirability of initiating programs for microbial produc- 
tion of methane for fuel cannot be determined solely on the basis of 
suitable substrates, microbes, and digestors. All of the many schemes 
for deriving energy from organic matter depend on utimate oxida- 
tion to carbon dioxide and water. With substrates ed diluted with 
water, methanogenesis is advantageous because of its easy separa- 
tion, but for most dry substrates direct combustion may be advisable. 
Regardless of how organic matter is used for energy, attention to 
recovery on land of the mineral plant nutrients is highly desirable in 
order to avoid dispersion of needed elements to a very low energy 
level in the oceans. Human and animal wastes seem most suitable for 
methanogenesis, but their use involves health hazards and potential 
losses of mineral elements unless suitable safeguards are instituted. 


23321 Biological potential of thermophilic methanogenesis from 
cattle wastes. Bryant, M.P.; Varel, V.H.; Frobish, R.A.; Isaacson, 
H.R. (Univ. of Illinois, Urbana). pp 347-359 of In Microbial energy 
conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Methane production from waste of beef cattle fed a high- 
grain finishing diet was investigated using continuously stirred 3- 
liter-working-volume anaerobic reactors at 60°C. At 55°C an effec- 
tive culture was generated within 8 days in which waste was the 
only source of bacteria. The culture readily adapted to 60°C where 
methane production was greatest. When feed concentrations of 
volatile solids (VS, organic matter) were increased in steps of 2% 
after equilibration at a given % VS, the maximum concentrations for 
efficient fermentation were 8.2, 10.0, 11.6, and 11.6% VS for the 
retention times (RT) of 3, 6, 9 and 12 days, respectively. The VS 
destructions for these and lower VS concentrations were 31 to 37, 36 
to 40, 47 to 49 and 51 to 53% for the 3, 6, 9 and 12-day RT, 
respectively; and the corresponding methane production rates were 
about 0.16, 0.18, 0.20 and 0.22 liters/day/g VS in the feed (volume 
corrected to 0°C, 760 mm Hg). At these RT and feed concentra- 
tions, pH rose to 7.5 to 7.8, NHs to 64 to 90 mM and volatile acids to 
850 to 2050 mg/liter. The 3-day-RT reactor fed 8.2% VS produced 
methane at the very high rate of 4.5 liters/day/liter of reactor. 
Similar results were obtained with a second lot of waste. They 
indicate that loading rates can be much higher than those generally 
thought possible for maximizing methanogenesis from cattle waste. 
When wastes of dairy cattle feed diets containing corn silage and 
haylage as 72% of the dry matter were studied, methane production 
and VS-destruction averaged only 62 and 63% of comparable values 
for the feedlot waste. 


23322 Engineering, operation, and economics of biodigestion. 
Loll, U. (Technische Hochschule, Darmstadt, Ger.). pp 361-378 of 
In Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The necessary process steps in the production of biogas are 
described. The most important technical components and the various 
types of operation in digestion are presented. Consideration is also 
given to the technically possible gas yield from the organic sub- 
stance, and to the possible tank loading of the digesters. The overall 
economic significance of energy production by means of anaerobic 
decomposition of the organic sludges will be shown in the light of an 
energy balance for the Federal Republic of Germany. Subsequently, 
detailed cost estimates of American investigations are briefly com- 
pared to those from Germany. The technical requirements on bio- 
mass produced for the purpose of a microbial energy conversion are 
describeed. Finally, necessary improvements in the digestion tech- 
nique are mentioned. 


23323 Engineering, operation and economics of methane gas pro- 
duction. Konstandt, H.G. pp 379-398 of In Microbial energy conver- 
sion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Sludge gas is the most important gaseous product of the 
methane bacteria metabolism, developed always in combination with 
CO:. The ratio depends on the composition of digested organic 
matter. Examples are given as to how the three major groups of 
organic compounds are decomposed and what the ratio is between 
CH, and COs, as well as the heating value of gas produced. Waste 
water treatment sludges as mixtures of these three major compounds 
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could be divided into sag with high, medial, and low content of 
organic fats, as a major factor for the gas production. Generally 
decomposition and gas production depend on detention time in the 
reactor, reaction velocity, process temperature, and composition of 
digested matter. The basic conditions for a good working process are 
nutrient feeding, transport and inoculation, preheating of supplied 
matter, equalization of solid concentration, and maintenance of proc- 
ess temperature within a limited range. Gas diffusion is one of the 
best methods to achieve these conditions. On a diagram is shown the 
decomposition of organic matter from waste water treatment from a 
population, as well as the energy conversion, recovery and backfeed- 
ing. In a flow-chart are shown the different techniques of sludge gas 
handling and storage in waste water treatment together with a 
balance of energy production, conversion and recovery, as well as 
backfeeding of the energy necessary to the process. It is proved, that 
the use of total sludge gas production for conversion to mechanical/ 
electric energy combined with heat recovery, is the most economical 
method. In the final part are discussed some feasibilities of sludge gas 
and energy production by the digestion of vegetable organic matter 
or wastes from animal farms, together with suitable methods of gas 
storage or transport. 


23324 Feedstocks for large-scale fermentation processes. Dimml- 
ing, W. (Freidrich Uhde GmbH, Dortmund, Ger.). pp 499-514 of In 
Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Possible raw material groups which can be used for fermenta- 
tion processes include: natural raw materials, particularly agriculural 
products; by-products and waste matter, as well as chemical and 
petrochemical feedstocks. In connection with the third group the 
production, availability and price of methane, gas oil, n-paraffins, 
methanol, ethanol, acetic acid, hydrogen, and carbon dioxide are 
discussed in more detail. As far as can be predicted at present, it 
seems that methane and methanol are the most economical future 
feedstocks. 


23325 Potential of bio-gas plants and how to realize it. Parikh, 
J.K.; Parikh, K.S. (International Inst. for Applied Systems Analysis, 
Laxenburg, Austria). pp 555-591 of In Microbial energy conversion. 
Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

As an option for efficient utilization of local resources, bio-gas 
plants in which animal dung and agricultural byproducts are utilized, 
to obtain both methane and fertilizer through anaerobic fermenta- 
tion, are considered taking India as a case study. This is an example 
of appropriate technology for rural environment which requires low 
investment, does not need highly skilled labor and could be con- 
structed with local materials and self-help in the 576,000 villages of 
India. The economic benefits to a family of a family bio-gas plant 
and the impact of its widespread acceptance on a national scale are 
evaluated. However, the scope of such bio-gas plants is likely to be 
limited for a number of reasons. For fully realizing the potential of 
bio-gas, village plants of approximately 6000 cft capacity for ap- 
proximately 100 families are suggested instead. A pricing policy for 
purchase of farmwastes and distribution of gas fertilizer was devel- 
oped. The impact of full scale adoption could mean that by 2000 
A.D. almost 90% of rural energy requirements of domestic sector 
could be met; at present this is about 45% of the total energy 
comsumption in India. The consequent reduction in firewood con- 
sumption would prevent deforestation. In addition organic manure 
containing 2 million tons of additional nitrogen would be available 
every year to enhance soil nutrients and hence boosting food pro- 
duction and helping to solve the problem of sanitation at the same 
time. 


23326 Potential for methane production from organic wastes. 
Mardon, C.J. (Commonwealth Scientific and Industrial Research 
Organization, South Melbourne). pp T129-T130 of In Treatment, 
recycle, and disposal of wastes. Johnston, I.R.W. (ed.). Clayton, 
Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The practical and economic feasibility of converting the 
municipal and agricultural wastes of Australia into methane by 
anaerobic digestion is analyzed. It is concluded the methane pro- 
duced in this manner could contribute to the energy needs of 
Australia, but would not fill them and would be no answer to energy 
conservation. (JSR) 


23327 Farm-scale digestion of pig waste for methane production. 
Kennedy, L. (Mayfair Farms, Huntly, Australia); Soddell, J. pp 
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T131-T133 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The components of a 10,000 gallon anaerobic digester for 
which patent applications have been made are tabulated. The factors 
determining the economic feasibility of the system are summarized. 
The efficiency and performance of the digester are currently under 
active study. (JSR) 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 24256, 24621 


23328 (UCRL—52332) Methanol: a selective cross-disciplinary 
bibliography. Green, L.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 31 Aug 1977. Contract W-7405-ENG- 
48. 3lp. Dep. NTIS, PC A03/MF AO1. 

This bibliography represents an extensive literature search on 
methanol over such topic areas as biomedical effects, physical and 
technological effects, and environmental effects. More than 500 
references, compiled from sources from 1965 to the present, are 
arranged in alphabetical order as a result of the efforts of the 
Lawrence Livermore Laboratory Technical Information Depart- 
ment and Environmental Research Program. 


PROPERTIES 
REFER ALSO TO CITATION(S) 24618, 24623 


23329 Pollutant measurements in a methanol furnace. Gros- 
shandler, W.L.; Sawyer, R.F. (Washington State Univ., Pullman). pp 
32p, Paper 77-8 of In Combustion of cellulosic fuels. Combustion 
ome for pollution control. Berkeley, CA; Univ. of California 
1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

An experimental facility has been built to study the combus- 
tion of methanol and a slurry of methanol plus 5.3% coal in an 
environment similar to industrial and utility boilers. Temperature 
and major products of combustion have been mapped throughout 
the 20 cm diameter by 1 m long water-cooled furnace. Formalde- 
hyde levels have been investigated and quantitative measurements of 
nitric oxide and total oxidizable nitrogen have been made. The major 
effect of the coal is to increase exhaust particulate levels and increase 
NO from about 20 ppM to 100 ppM, representing conversion of 
about 40% of the coal bound nitrogen. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 23332, 23333 


23330 Methanol from synthesis gas. Marschner, F.; Moeller, 
F.W. (Lurgi Mineraloeltechnik G.m.b.H., Frankfurt am Main (Ger- 
many, F.R.)); Schulze-Bentrop, R. (Union Rheinische Braunkohlen 
Kraftstoff A.G., Wesseling/Koeln (Germany, F.R.)). pp 300-322 of 
In Chemierohstoffe aus Kohle. Falbe, J. (ed.). Stuttgart, Germany, 
F.R.; Thieme (1977). (In German) 

The production of methanol by catalytic conversion of 
carbon monoxide or carbon dioxide with hydrogen as high-pressure 
synthesis (250-350 atm.) with zinc oxide-chromium oxide catalysts or 
as low-pressure synthesis (50 atm.) with copper-contained catalysts is 
described. The following topics are discussed in single chapters: 
Process fundamentals, catalysts, process technique, reaction condi- 
tions, synthesis reactors, materials, processing of the crude methanol, 
storage and transport, toxicology and physical properties and use. 


23331 Is a biocatalytic production of methanol a practical propo- 
sition. Foo, E.L.; Heden, C.G. (Karolinska Institutet, Stockholm). pp 
267-280 of In Microbial energy conversion. Schlegel, H.G.; Barnea, 
J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Gas phase biocatalytic processes can be aimed at the excre- 
tion of the first product of a reaction involving a gas, for instance, 
methanol from methane or ammonia from nitrogen. Both methanol 
and ammonia play a central role in the energy economy and can in 
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principle be produced by preventing their further assimilation by the 
cells. Genetic manipulation of certain key enzymes in Klebsiella and 
Azotobacter for instance, yield free living nitrogen fixers capable of 
excreting ammonium ions. Methanol excreting mutants of methane 
utilizers could be obtained in a similar way, and it is hoped that these 
mutants can eventually be used in a simple system relevant to the 
development of decentralized technology. A review of methane 
utilizers and the metabolic limits of a possible alcohol production is 
discussed. A bioassay technique utilizing obligate methanol utilizers 
and suitable for detecting mutants is described. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 23249, 23310, 23317, 23324, 
23380, 23381, 24335, 24559 


23332 Competition between microbial and chemical processes for 
the manufacture of basic chemicals and intermediates. Pape, M. 
(BASF AG, Ludwigshafen, Ger.). pp 515-530 of In Microbial 
energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Among the 100 most important organic chemicals (by pro- 
duction volume) there are only six compounds for which microbial 
alternative syntheses are known; ethanol, acetic acid, isopropanol, 
acetone, n-butanol, and glycerol. Under the conditions of free enter- 
prise, however, the microbial syntheses have proved to be less 
economical than the chemical syntheses. The reasons for this are 
discussed taking as an example the production of acetic acid by 
fermentation of ethanol or by catalytic carbonylation of methanol. 
On the basis of present knowledge and technology, five these 
concerning the future utilization of microbial synthesis are discussed. 


23333 Feasibility of producing basic chemicals by fermentation. 
Hepner, L. (Wolnak, Hepner, and Associates Ltd., London). pp 531- 
554 of In Microbial energy conversion. Schlegel, H.G.; Barnea, J. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Ethanol is used as a model of a simple organic compound that 
can be produced both by chemical synthesis or by fermentation. The 
important factors that determine the feasibility of producing ethanol 
by fermentation in a large plant are the quantity and availability of 
carbohydrates and whether certain areas of the world could produce 
such quantities of carbohydrates at a price which would make the 
fermentation route competitive with the synthetic route. The raw 
material requirements for such a fermentation ethanol plant are 
estimated, and the crop areas required to support such a plant are 
determined. It is shown that the minimum crop area is obtained for 
sugar crop, for which only 23,000 hectares of land are required to 
grow enough cane to support such a fermentation plant, compared 
with maize, for which the area is nearly four times as great. 


23334 Cassava fuel alcohol in Brazil. Yang, V.; Milfont, W.N. 
Jr.; Scigliano, A.; Massa, C.O.; Sresnewsky, S.; Trindade, S.C. 
(Centro de Tecnologia Promon, Rio de Janeiro). pp 44-53 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Energetics and economics of ethanol production from cassava 
under Brazilian conditions were analyzed. A 150 m*/day alcohol 
distillery based on batch conversion and fermentation steps and 
employing a totally enzymatic process was the base-distillery 
chosen. Comparison with alcohol production from sugar cane juice 
was made. Prospects for process energy improvements and effects 
on alcohol production costs are discussed and compared to base- 
distillery results. Net energy/ratio concept was used as basis for 
process energetics analysis. Sharp increase in cassava agriculture 
productivity is expected to considerably improve cassava fuel alco- 
hol economics. 


23335 Prospects for fuels from biomass. Lipinsky, E.S. (Battelle 
Columbus Labs., OH). pp 94-99 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The need to reduce dependence on natural gas and petroleum 
has led to consideration of biological renewable resources (biomass) 
as fuel sources. Each biomass resource has physical, chemical, and 
economic characteristics that determine the most suitable end prod- 
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ucts and conversion processes. Sugarcane as a source of ethanol 
motor fuel is used to illustrate selected issues. A fermentation process 
with a favorable net energy balance yields ethanol that costs $0.31 

liter. Its availability would be low for nationwide use as a motor 

1. A 90-percent-gasoline/10 cent-ethanol blend for no-lead 
os might add $0.02 per liter to the pump price. Chemical 
eedstock use of ethanol from sugarcane appears more appropriate 
than use as a motor fuel ingredient. 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 24256 


PREPARATION 
REFER ALSO TO CITATION(S) 23249, 23426, 25134 


23336 Energetic analysis of ammonia synthesis unit. Britina, 
G.A.; Leites, I.L.; Mikhailova, S.A.; Aizenbud, M.B. Sov. Chem. Ind. 
(Engl. Transl.); 9: No. 10, 792-794(Oct 1977). 

97 Translated from Khim. Prom-st.; 9: No. 10, 762-764(Oct 
1977). 

In order to identify possible reserves in the ammonia synthe- 
sis, an exergetic analysis was made of the stages of nitrogen-hydro- 
gen compression, ammonia synthesis and separation at an operating 
plant. The analysis showed that the unit has a relatively low degree 
of thermodynamic completeness: the target exergetic efficiency of 
the stages studied is 0.26. The margins for improvement are not 

eat. The operating efficiency of the steam turbine, the nitrogen— 
ydrogen compressor and the synthesis column have the greatest 
influence in the process parameters. Losses due to process irreversi- 
bility can be aieeed by approximately 18 percent without qualita- 
tive changes in the technological and design layout of the process. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 22987, 24538, 24560, 24566, 24932 


23337 Particle mass loading and size distribution prediction for 
the combustible fraction of the carryover from a hog fuel boiler. 
Adams, T.N. (Univ. of British Columbia, Vancouver, Can.). pp 

Paper 77-17 of In Combustion of cellulosic fuels. Combustion tec 
Os ony for pollution control. Berkeley, CA; Univ. of California 


From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

A previously developed analytical model of a spreader-stoker 
type hog fuel boiler is used to predict the flight times and mass 
reductions of combustible particles entrained by the flow of furnace 
gases. The predicted mass ratio, initial char mass to final char mass at 
the furnace exit, is coupled with literature values for hog fuel 

icle size distribution in order to predict furnace exit particle mass 
joading and size distribution. Only the combustible fraction of car- 
ryover is considered in these calculations and it is assumed that the 
entrained combustible icle size distribution is the same as the 
entrainable fraction of the fuel. A simple analytical expression for the 
efficiency of a multicyclone type particulate collector is applied to 
the predicted furnace exit loading and size distribution to predict 
stack icle loading and size distribution of the combustible frac- 
tion. This procedure is repeated for various boiler operating and fuel 
conditions. The influence of steam generation rate, excess air, initial 
fuel moisture on stack mass loading and particle size distribution is 
shown to be relatively minor. It is further shown that the influence 
of the initial fuel size distribution has a very pronounced effect on 
the predicted results for the furnace exit and for the stack. 


23338 Deflection mapping in the study of polymer burning. Pitz, 
W.J.; Sawyer, R.F. (Univ. of California, Berkeley). pp 17p, Paper 
77-21 of In Combustion of cellulosic fuels. Combustion technology 
for pollution control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

The —— flow diffusion flame has proven a useful labora- 
tory tool for study of the combustion of both liquids and solids. 
Quantitative determinations of burning rates, extinction limits, mass 
transfer numbers, polymer thermal diffusivity, and flame structures 
have been obtained under well-controlled and reproducible condi- 
tions. The temperature and composition structure of the flame is of 
particular interest as detailed knowledge should yield a better under- 
standing of the mechanisms of polymer combustion, physical and 
chemical polymer properties which control flammability, and ap- 
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proaches for polymer flame retardation. The nature of the flame 
composition near the polymer surface should prove decisive in the 
resolution of the controversy over the importance of surface oxida- 
tion reactions in the combustion of polymers. Since spatial resolution 
on the order of 100 yp is desirable in extractive methods, assessment 
of the disturbance introduced by the microprobe is essential. Deflec- 
tion mapping has been found to be a convenient means for determi- 
nation of probe influence. Interferograms of the flame without the 
presence of a sampling probe, in the presence of a sampling probe 
but without sample extraction, and in the presence of a sampling 
probe with sample extraction were obtained by the method of 
deflection mapping using a helium-neon laser light source. From the 
records produced, maximum fringe deflection contours were ob- 
tained, which indicate flame height changes due to probe effects. 


HYDRO ENERGY 


23339 Power for Ecuador: the Paute Project. Engebretsen, A.R. 
(International Engineering Co., San Francisco); L. Int. 
Water Power Dam Constr.; 29: No. 11, 23-28(Nov 1977). 

The per capita consumption of electric power in Ecuador is 
currently one of the lowest in South America, as a result of insuffi- 
cient generating capacity and inadequate distribution. Development 
of the Paute River in the south of the country, the first stage of 
which is scheduled for completion in 1983, will add approximately 
1700 MW to the national grid, more than trebling the present total 
capacity and playing a major role in the Goverment’s plan to update 
the electric power system. 


23340 (ERDA-tr—288) Center for the Integral Development of 
“Las Gaviotas”. (Andes Univ., Orinoco (Colombia)). [nd]. Transla- 
tion: source information not available. 21p. Dep. NTIS, PC A02/MF 
AOl. 

The following research projects in Colombia, are described 
briefly: development and use of 0.5 to 1.0 kW hydraulic turbines for 
rural hydroelectric power generation; water pipeline construction; 
construction of small dams; water pump design; wind mill design; 
development of solar water heaters; testing of hydraulic rams; an 
earth-cement solar reflector; and design of a cassava shredder. 
(LCL) 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 23345 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 24102, 24103, 24104, 24105, 24106 


(PB—270114) Clarence Cannon Dam and Reservoir: cost, 
schedule, and safety problems: Corps of Engineers (civil functions). 
Department of the Army. Report to the Congress. (General Account- 
ing Office, Washington, D.C. (USA). Procurement and Systems 
Acquisition Div.). 18 Jul 1977. 29p. (PSAD—77-131). NTIS PC 
A03/MF AO1. 

The cost of the Clarence Cannon Dam and Reservoir project 
has more than tripled since 1962 primarily because of inflation and 
estimating and design refinements. Scheduled completion has been 
delayed 8 years. The main dam may not be as safe as originally 
designed because wet fill material was used in the foundation. Dam 
safety should be verified by an independent consultant. 

23342 Reducing the runaway speed of a Pelton turbine. Doshi, 
B.A.; Konnur, M.S. (Joyoti Ltd., Baroda, India). Int. Water Power 
Dam Constr.; 29: No. 11, 39-43(Nov 1977). 

In the mechanical design of a turbine, it is economically 
desirable to limit the runaway speed as much as possible; one way of 
achieving this is by using a device which collects waste water, and 
transforms it into a braking jet. The effect on the runaway speed of 
altering the number of buckets of a Pelton turbine, when a braking 
jet arrangement is used, was studied. 


23343 Bi-national Itaipu hydropower project. Cotrim, J.R.; 
Krauch, H.W.; Gelazio da Rocha, J.; Gallico, A.; Sarkaria, G.S. Int. 
Water Power Dam Constr.; 29: No. 11, 44-52(Nov 1977). 

By October 1978, the installed capacity of this project will 
equal 12,600 MW, to be shared between Paraguay and Brazil. The 
various dams to be constructed are described, and their appurtenant 
structures are discussed. 
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23344 Chibro hydro development in India. II. Jadaun, Y.S. (U.P. 
State Electricity Board, Dehradun, India). Int. Water Power Dam 
Constr.; 29: No. 10, 36-39(Oct 1977). 

Various aspects of the Chibro underground power station 
complex are discussed and the feature of tandem operation of the 
two power stations is analyzed. 


23345 Bi-national Itaipu hydropower project. Cotrim, J.R.; 
Krauch, H.W.; Gelazio da Rocha, J.; Gallico, A.; Sarkaria, G.S. Int. 
Water Power Dam Constr.; 29: No. 10, 40-47(Oct 1977). 

In 1973, Brazil and Paraguay signed a treaty regarding the 
development of the bi-national hydraulic resources of the Rio 
Parana, one of the largest river systems in the world. Feasibility 
studies which led to the design of the Itaipu powerplant and current 
construction progress are described. The site layout and geology are 
also discussed in detail. The project's 18 generating units should be 
operational by October 1988, when the installed capacity will total 
12,600 MW, to be shared equally between Brazil and Paraguay. 


23346 Large faced seal for turbine shafts. Course, H. (Bestobell 
Seals Ltd., Slough, Eng.). Int. Water Power Dam Constr.; 29: No. 7, 
36-38(Jul 1977). 

One of the problems associated with reversible pump-turbines 
for hydroelectric power plants is to provide an adequate shaft seal 
under blow-down conditions. The development of the Bestobell 
water turbine seal designed to cope with this requirement is de- 
scribed. 


23347 Investigating the characteristics of shutoff valves by model 
tests. Strohmer, F. (Voest Alpine AG, Linz, Austria). Int. Water 
Power Dam Constr.; 29: No. 7, 41-46(Jul 1977). 

High pressures, strict safety requirements, minimum wear and 
a decrease of head losses are nowadays the most essential criteria in 
the design and manufacture of shutoff valves for water powerplants. 
In the following, the results of such model tests carried out in the 
hydraulic laboratory of Voeest Alpine AG are described. 


23348 Hydrostatic bearing lubrication during hydrounit start-up 
and shutdown. Polushkin, N.P. Sov. Power Eng. (Engl. Transl.); 6: No. 
5, 290-296(May 1977). 

Translated from Elektr. Stn.; No. 5, 37-42(May 1977). 

In order to create an oil film in a step bearing before start-up 
raising of the rotor on the brakes and oil feed under pressure from a 
pump are equally applicable. Each of these methods has its positive 
and negative sides. While the operation of raising the rotor on the 
brakes before start-up is difficult to automate, oil feed under pressure 
requires grooves on the babbitt surface of the segments, which 
during normal operation distort the graph of the hydrodynamic 
pressure, decreasing the thickness of the lubricant film. Formulas 
given permit determination of the thickness of the start-up lubrica- 
tion film, the oil feed and the location of the center of the groove for 
oil feed for concrete operating conditions and bearing designs. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 24241, 24332 


23349 Solar energy utilization in Central Europe. Schreitmueller, 
K.R. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Stuttgart (Germany, F.R.)). Dtsch. Forsch. Versuch- 
sanst. Luft- Raumfahrt Nachr.; No. 21, 856-857(Jul 1977). (In 
German). 

In the form of a short survey, the boundary conditions for an 
economical use of solar energy in Central Europe are given. 


23350 (DOE-tr—43) Ministry of Research and Technology of 
the Federal Republic of Germany Program of Technologies for Utiliza- 
tion of Solar Energy (1977—1980). 1977. Translation: source informa- 
tion not available. 73p. Dep. NTIS, PC A04/MF AOl1. 

The solar technology development and utilization program of 
the Federal Republic of Germany is described. Assessments of the 
various solar technologies are summarized, and plans for research 
wi development, commercialization, and utilization are outlined. 

HK) 


ECONOMICS 


REFER ALSO TO CITATION(S) 23361, 23415, 23420, 23427, 
23446, 23448, 23449, 23450, 23451, 23458, 24334 


23351 (TID—27597) Analysis of policy options for accelerating 
commercialization of solar heating and cooling systems. Bezdek, R.; 
Margolin, J.; Sparrow, T.; Sponsler, G.; Miller, A.; Meeker, F.; 


SOLAR ENERGY 2395 


Ezra, A.; Spongberg, R.; Roseman, E. (George Washington Univ., 
Washington, D.C. (USA). Program of Policy Studies in Science and 
Technology). Apr 1977. 475p. (HCP/M2534—02). Dep. NTIS, PC 
A20/MF A011. 

Feasible policy options designed to accelerate the commer- 
cialization of solar heating and cooling (SHAC) systems are de- 
scribed and analyzed. Both qualitative and quantitative estimates of 
the costs/benefits of different policy options are made. The critical 
problem of interfacing dispersed SHAC systems with the public 
utilities is analyzed. A comprehensive discussion of the legal, regula- 
tory, and institutional problems confronting the rapid commercial- 
ization of SHAC systems is presented. ERDA patent policy is 
analyzed as it relates to solar heating and cooling. The complex 
problems involved in building codes, standards, and warranties are 
discussed. Marketing, manpower, consumer, and environmental 
issues are analyzed. The principle that any federal solar energy 
incentives program must be flexible enough to permit tailoring the 
program to fit the particular needs, characteristics, and natural 
incentives of the United States is emphasized. (MHR) 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 23351, 23395, 23396, 23411, 
23420, 23453, 24333, 25159 


23352 (COO/4339—1) Solar energy conversion: an analysis of 
impacts on desert ecosystems. Progress report, June 1, 1977—Decem- 
ber 31, 1977. Patten, D.T. (Arizona State Univ., Tempe (USA)). Sep 
1977. Contract EC-77-S-02-4339. 44p. Dep. NTIS, PC A03/MF 
AOl. 

Some of the important potential ecological impacts that might 
occur when solar collector arrays are constructed and maintained in 
the desert Southwest are discussed. These impacts are categorized 
under major environmental consequences of solar collector develop- 
ment, that is, shading, wind deflection and site destruction and soil 
disturbance. Under these major categories secondary impacts are 
developed to show the significance of altering desert ecosystems 
with solar conversion systems. Some of the secondary impacts 
which include abiotic changes in radiation, temperature, heat flux, 
soil moisture and erosion, and biotic changes such as increased plant 
productivity and species diversity are discussed as to their short and 
long term significance in the desert system. A brief description of the 
solar collector simulator array being constructed in the desert to test 
many of the concepts developed during the early part of Phase I of 
this project is presented. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 23316 


PHOTOVOLTAIC CONVERSION 


23353 (AD-A—043854) Stress free application of glass covers 
for radiation hardened solar cells and arrays. Final technical report, 
January 1974—July 1976. Kirkpatrick, A.R.; Kreisman, W.S.; Min- 
nucci, J.A. (Simulation Physics, Inc., Bedford, Mass. (USA)). May 
1977. 106p. NTIS PC A06/MF AO1. 

This report describes a two and one half year program to 
develop a practical integral protective cover for silicon solar cells. 
The report discusses the electrostatic bonding process, methods for 
its utilization and selection of a satisfactory glass over material for 
use with the process. Excellent results have been achieved in demon- 
strating integral covers 150 micrometers to more than 500 microme- 
ters thick onto several types of 2 x 2 cm cells with SiO/sub x/ or 
Ta2Os antireflective coatings. The most difficult problem in applying 
electrostatically bonded covers to silicon solar cells involves the 
raised metallization pattern on the otherwise essentially planar cell 
surface. Cover glasses can either be plastically deformed around the 
material pattern or can be mechanically grooved to accept the grid 
material. The plastic deformation approach requires higher bonding 
process temperatures, to as high as C, but should be more 
practical in production. Representative integral cover cell samples 
have exhibited excellent stability under environmental testing. An 
automated facility has been constructed to demonstrated production 
feasibility for application of integral covers. Cells covered using the 
automated facility have exhibited some contact integrity problems 
which have been identified as associated with the presence of an 
oxidizing atmosphere during bonding. Facility correction will be 
required. The electrostatic bonding process shows promise for major 
technical and economic advantages over conventional glued covers. 


23354 (ANL/OEPM—77-3) Battery storage performance re- 
quirements for terrestrial solar photovoltaic power systems. Final 
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report. (Bechtel Corp., San Francisco, Calif. (USA)). Aug 1977. 
Contract W-31-109-ENG-38. 306p. Dep. NTIS, PC Al4/MF AOl. 
A broad spectrum of terrestrial photovoltaic applications 
were evaluated in general by considering the types of loads served 
and the characteristics of system components. Four applications, 
representative of low, intermediate, and high power systems, were 
then examined in detail. These systems included a single residence, a 
multiple residence, a shopping center and a central station power 
lant. A computer program was developed to assist in determining 
Gasser voltages and currents during operation of the photovoltaic 
s . Due to the —_ of the study, this modeling was limited to 
ee ag silicon solar cells and the characteristics of a Li-Al/ 
FeS battery tested at oa National Laboratory. Insolation, 
temperature and load profile data were derived from published 
literature, except for the single residence load which was based on 
data measured as of this study. Multiple computer runs were 
used to assist in selecting array and battery sizes and in setting the 
relative open circuit voltages between the array and battery. Use of 
the computer program enabled battery currents to be determined on 
a nearly continuous, short term basis rather than in terms of daily or 
monthly averages. Study results, based on the Li-Al/FeS cell type 
taken as representative for the detailed analyses, indicate that battery 
requirements for this application are generally no more severe than 
for other battery applications and, in some respects (e.g., energy 
density), may be less severe. Less detailed studies with other battery 
—_ produced results similar to those for the Li-Al/FeS cell except 
it batteries with flat voltage curves give slightly better perform- 
ance when the solar array temperature range is large. Specific 
conclusions and recommendations derived from the conduct of the 
study are presented. Also, system requirements and battery capabili- 
ties are summarized in tabular form. 


23355 (DOE/NASA/1022—77/22) Photovoltaic highway appli- 
cations: assessment of the near-term market. Rosenblum, L.; Scudder, 
L.R.; Bifano, W.J.; Poley, W.A. (National Aeronautics and Space 
Administration, Cleveland, Ohio (USA). Lewis Research Center). 
Dec 1977. Contract EX-76-A-29-1022. 13p. (NASA-TM—73863). 
Dep. NTIS, PC A02/MF A0O1. 

A preliminary assessment of the near-term market for photo- 
voltaic highway applications is presented. Among the potential 
users, two market sectors are considered: government and commer- 
cial. Within these sectors, two possible application areas, signs and 
motorist aids, are discussed. Based on judgemental information, 
obtained by a brief survey of representatives of the two user sectors, 
the government sector appears more amenable to the introduction of 
photovoltaic power sources for highway applications in the near- 
term. However, considerable interest and potential opportunities 
were also found to exist in the commercial sector. Further studies to 
quantify the market for highway applications appear warranted. 


23356 (DOE/NASA/1022—77/23) Photovoltaic refrigeration 
application: assessment of the near-term market. Rosenblum, L.; 
Bifano, W.J.; Poley, W.A.; Scudder, L.R. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Dec 1977. Contract EX-76A-29-1022. 18p. (NASA-TM— 
73876). Dep. NTIS, PC A02/MF AOI. 

A preliminary assessment of the near-term market for photo- 
voltaic refrigeration applications (both foreign and domestic) is 
presented. This assessment was performed as part of the Tests and 
Applications Project being conducted by NASA-LeRC as part of 
the nee of Energy’s (DOE) National Photovoltaic Program. 
One of the objectives of that Program is to stimulate the demand for 
photovoltaic power systems so that appropriate markets will be 
developed in concert with the increasing photovoltaic production 
capacity a!so being supported by DOE. The refrigeration application 
—- a possible market for photovoltaics; hence a brief survey 
of potential applications was conducted. Both refrigerators and 
refrigeration systems are considered in the assessment although the 
primary emphasis is on refrigerators of 9 cu ft or less. Three user 
sectors are examined: (1) government, (2) commercial/institutional, 
and guaes ublic. The two areas identified with greatest market 

tential are refrigerators for (1) recreational vehicles in the United 
tates and (2) for preservation of perishable medicines and food 
stuffs in remote areas, both foreign and domestic. 


23357 (ERDA/JPL—954654-77/2) Silicon web process develop- 
ment. Second quarterly report, July 1—September 30, 1977. Duncan, 
C.S.; Seidensticker, R.G.; McHugh, J.P.; Blais, P.D.; Davis, J.R. Jr. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Research and 
Development Center). 1977. Contract NAS-7-100-954654. 42p. Dep. 
NTIS, A03/MF AO1. 

Thirty-five (35) furnace runs were carried out during this 
quarter, of which 25 produced a total of 120 web crystals. Lengths in 
excess of two meters and widths over 27 mm were achieved. A 


variety of lid and susceptor configurations have been used to modify 

geometry of the system in an effort to grow wider and 
longer web crystals of high quality. The two main thermal models 
for the dendritic growth process have been completed and are being 
used to assist the design of the thermal geometry of the web growth 
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apparatus. As longer and wider web is being grown, strain in some 
crystals has been noted. Residual stress measurements based on 
crystal splitting are being made in some of the crystals being grown 
and these results will be correlated with predictions of the thermal 
models. The models will then be used to generate susceptor lid 
configurations producing smaller thermal stresses in the growing 
crystal. In addition to the residual stress measurements, both x-ray 
topographic and etching examinations have been made on web 
crystals. Dendritic web samples have been fabricated into solar cells 
using a standard cell configuration and a standard process for a N* - 

-P* configuration. The data indicates that web material can make 
very good solar cells with AM1 efficiencies greater than 14 percent. 
Work is presently in se ays to correlate the cell — with 
the material quality. Studies are also underway to develop improved 
processing techniques for dendritic web material. The detailed engi- 
neering design was completed for a new dendritic web growth 
facility of greater width capability than previous facilities. Fabrica- 
tion of component parts and assembly have begun. 


23358 (ERDA/JPL/954144—77/3) Silicon ribbon growth by a 
capillary action shaping technique. Annual report (Quarterly technical 
progress report No. 9). Schwuttke, G.H.; Ciszek, T.F.; Kran, A. 
(International Business Machines Corp., Hopewell Junction, N.Y. 
(USA). East Fishkill Lab.). 1 Oct 1977. Contract NAS-7-100-954144. 
96p. Dep. NTIS, PC A0S/MF A011. 

Progress on the technological and economical assessment of 
ribbon growth of silicon by a capillary action ~—s = is 
reported. Progress in scale-up of the process from 50 mm to 100 mm 
ribbon widths is presented, the use of vitreous carbon as a crucible 
material is analyzed, and preliminary tests of CVD SisN, as a 

tential die material are reported. Diffusion length measurements 

y SEM, equipment and procedure for defect display under MOS 

structure in silicon ribbon for lifetime interpretation, and an assess- 
ment of ribbon technology are discussed. (WHK) 


23359 (ERDA/JPL/954331—77/4) Silicon Materials Task of 
the Low Cost Solar Array Project (Phase II). Eighth quarterly report, 
July 1, 1977—September 30, 1977. Hopkins, R.H.; Blais, P.D.; Davis, 
J.R.; Hanes, M.H.; Rai-Choudhury, P.; Rohatgi, A.; McCormick, 
J.R. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Research 
and Development Center). Dec 1977. Contract NAS-7-100-954331. 
88p. om. NTIS, PC A05/MF AOl. 

¢ Objective of Phase II of this program is to investigate the 
effects of various processes, metal contaminants, and contaminant- 
process interactions on the performance of terrestrial silicon solar 
cells so rg oe requirements for a solar grade silicon can be 
delineated. The program approach consists in (1) the growth of 
doubly and a silicon single crystals containing a base- 
line boron or phosphorus dopant and specific impurities which 
produce deep levels in the forbidden band gap, (2) assessment of 
these crystals by a battery of chemical, microstructural, electrical 
and solar cell tests, (3) correlation of the impurity kind and level 
with crystal quality and device performance, (4) delineation of the 
role of impurities and processing on subsequent silicon solar cell 
performance, and (5) determination of the combined effects of impu- 
rities and growth rate on the crystal quality and cell performance of 
silicon produced by both the dendritic web and Czochralski meth- 
ods. The central thrust of activities this quarter was in three areas: 
the crystal growth of impurity-bearing ingots with different base 
doping types and concentrations; evaluation of the solar cell per- 
formance of n-base and p-base devices; and refinement of techniques 
for the analysis of solar cells subjected to various contaminants and 
process variations. 


23360 (ERDA/JPL/954339—77/8) Evaluation of selected 
chemical processes for production of low-cost silicon (Phase II). Sili- 
con Material Task Low-Cost Silicon Solar Array Project. Eighth 
quarterly progress report, July 1, 1977—September 30, 1977. Blocher, 
J.M. Jr.; Browning, M.F.; Wilson, W.J.; Carmichael, D.C. (Battelle 
Columbus Labs., Ohio (USA)). 20 Oct 1977. Contract NAS-7-100- 
954339. 39p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported in the design of a large experimental 
facility for the preparation of high-purity silicon by the zinc vapor 
reduction of silicon tetrachloride in a fluidized bed of seed particles 
to form a free-flowing granular product. As of July 25, 1977, the 
copay goal for the experimental facility was raised from 25 to 50 
MT Si/year. Process flow dia and materials/energy flow 
sheets have been revised to conform to the higher capacity and a 
plant layout has been developed for locating the facility within an 
available structure. A unit-by-unit review of instrumentation and 
other requirements has been made, with the inclusion pf those items 
in the flow diagrams and flow sheets. Alternative dejigns are pre- 
sented for a silicon carbide-coated carbon-lined fluidized-bed reactor 
contained in hot-wall stainless steel, including alternative designs for 
zinc vaporizers based on detailed heat-transfer calculations. Condi- 
tions and equipment for the conversion of by-product chlorine to 
h hlorite for use in the treatment of a effluent locally were 
defined. The logistics of 19 percent NaOH delivery and pick-up of 
14 percent NaOCL was worked out and equipment suppliers were 
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identified. Heat dissipation requirements for the fluidized bed, Zn/ 
ZnCl. condenser, and SiCl, waste disposal sections were established. 
Resistivity and purity data were obtained for DuPont's silicon pre- 
pared by batchwise zinc reduction of SiC. A preliminary safety 
review was made of the experimental facility. During the report 
Sage the miniplant was operated to (1) — 2.2 kg of product 
‘or JPL evaluation, (2) evaluate methods of product withdrawal, and 
(3) test three zinc vaporizer concepts. Results of the zinc vaporizer 
tests were consistent with concurrent heat-transfer calculations. An 
average value of approximately 450 Btu hr™' ft~? F~! for heat 
transfer from graphite to boiling zinc (1 atm) was determined. 


23361 (ERDA/JPL/954352—77/3) Automated array assembly. 
Quarterly report No. 5. D’Aiello, R.V. (RCA Labs., Princeton, N.J. 
(USA)). Oct 1977. Contract NAS-7-100-954352. 46p. (PRRL—77- 
CR-44). Dep. NTIS, PC A03/MF AO1. 
ea this quarter, an interim 1982 factory was designed for 
the large-scale production of silicon solar cell array modules. The 
boundary conditions for this design are the use of Czochralski silicon 
crystals and $25/kg polycrystalline silicon. The objective is a large- 
scale production facility to meet an intermediate ERDA cost goal of 
$2.00/W in 1982. The approach was to first consider a panel design 
which could be expected to have a 20-year life and would also meet 
the JPL specification on mechanical, electrical, and environmental 
stability. Attention was then directed to a cost analysis of the 
production of the elements comprising this panel. Since it was 
expected that wafer production would comprise a major fraction of 
the cost, several cost reduction schemes were considered for the 
Czochralski pulling and sawing of the wafers. A solar-cell process- 
ing sequence was selected on the basis of our previous cost studies 
and the projected availability of production equipment by 1982. 
These criteria resulted in the selection of POCls gaseous diffusion for 
junction formation, thick-film Ag screen-printed metallization, 
spray-on antireflection (AR) coating, and solder reflow interconnect 
technology. The economic study was made by computer analysis of 
the cost elements of these process sequences at production levels 
ranging from 3 to 100 MW/yr. With the results of this study, a 30- 
MW/yr factory was designed, and a preliminary floor plan layout is 
—_— A manufacturing cost of $2.01/W is projected and, including 
tory overhead and profit, a selling price of $2.27/W is projected. 


23362 (ERDA/JPL/954442—77/4) Semiconductor grade, solar 
silicon purification project. Technical quarterly report No. 7, July 1, 
1977—September 30, 1977. Motorola report No. 2257/7. Ingle, W.M.; 
Chaney, R.; Thompson, S.; Rosler, D. (Motorola, Inc., Phoenix, 
Ariz. (USA). Semiconductor Group). 26 Oct 1977. Contract NAS-7- 
100-954442. 40p. Dep. NTIS, PC A03/MF AOl1. 

Results are reported on the polymer conversion studies. The 
data base from these studies using a hot collar deposition zone is now 
sufficient to clearly demonstrate that the Si/sub n/F/sub 2n + 2/ 
homologues can be converted into silicon and SiF,. Silicon transport 
efficiencies ranging from 50 to 80 percent are typical in the hot 
collar experiments. Similar results (approximately 75 percent effi- 
ciency) were observed on the near-continuous silicon transport 
purification apparatus. An apparatus has been designed which is 
capable of conversion in a near-continuous fashion. The data from 

ibration experiments on this apparatus and preliminary purifica- 
tion experiments are summarized. Initial results from an economic 
analysis for a 1000 metric ton/year plant are also included. The 
study to date includes a process flow diagram, an estimate of total 
product cost, a plot showing how cost of SiF, and fixed capital 
would affect the cost of producing silicon and assumptions that were 
made in obtaining the silicon product cost. 


23363 (ERDA/JPL/954559—77/3) Solar silicon via improved 
and expanded metallurgical silicon technology. Quarterly report No. 5. 
Hunt, L.P.; Dosat, V.D.; McCormick, J.R. (Dow Corning Corp., 
Hemlock, Mich. (USA). Solid-State Research and Development 
Lab.). Oct 1977. Contract NAS-7-100-954559. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

The goal of this program is to produce solar-cell-grade silicon 
at 3000 Mt/y for less than $10/kg by 1986. The approach is to 
improve upon and merge two already existing commercial technol- 
Ogies: the arc-furnace method of producing $1/kg, 98-% pure metal- 
lurgical silicon and the Czochralski crystal-growth technique used in 
the semiconductor industry. Arc-furnace silicon has been produced 
with difficulty by smelting high-purity quartz with purified charcoal. 
After further purification using the Czochralski technique, the best 
silicon had 9 ppma boron (0.1 ohm-cm), 12 ppma phosphorus, and 
less than 1 ppma aluminum. The boron goal of 0.3 ohm-cm has been 
more closely approached. Phosphorus must be lowered due to its 
resistivity compensation effect. Solar cells prepared on 0.09-ohm-cm 
material have shown conversion efficiencies 90% of that of control 
cells fabricated by Spectrolab. The most probable cost of this SoG- 
Si process was estimated to be $8.25/kg Si for manufacturing and 
$17.10/kg for capital at the 3000 Mt/y rate. 


23364 (ERDA/JPL/954606—77/3) Energy requirement for the 
production of silicon solar arrays. Third quarterly report, June 21, 
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1977—September 20, 1977. Solarex report No. SX/111/3. Lindmayer, 
J.; Wihl, M.; Scheinine, A. (Solarex Corp., Rockville, Md. (USA)). 
Oct 1977. Contract NAS-7-100-954606. 72p. Dep. NTIS, PC A04/ 
MF AOl. 

The sudden appearance of the photovoltaic industry and its 
stern requirements for economically priced silicon in large quantities 
causes the silicon producing community to face technological prob- 
lems for which no immediate solutions are at hand. The conventional 
refinement process proves to be too expensive and not amenable to 
large scale production and, therefore, is considered a major obstacle 
in the development of a high capacity solar industry. The industrial 
response to this situation is reflected in an increased search for novel 
refinement technologies which should have the capability to provide 
economically priced silicon at low energy expense on a large scale as 
a future solar cell material. Most of the currently proposed refine- 
ment techniques were assessed in terms of their energy demands and 
it was found that all of them are potentially acceptable alternatives 
to the conventional silane process. In particular, the following 
refinement technologies were reviewed: (A) pure silicon via the 
metallic reduction of silicon tetrahalides; (B) synthesis of silane for 
solar grade silicon by means of catalytic redistribution of chlorosi- 
lanes; (C) refined silicon via a silicon fluoride polymer transport 
process; and (D) purified silicon from up led conventional arc 
furnace processes. The assessment shows that the current develop- 
ment of these refinement processes would yield payback times in the 
range of 0.2 to 1.2 years if a 12.5 percent efficient cell could be 
achieved. Compared to the conventional process which is character- 
ized by a payback time of 3.2 years these new technologies appear to 
be endowed with the potential to provide the future silicon neces- 
sary to meet the National Goal in 1986. 


23365 (ERDA/JPL/954653—77/1) Transparent superstrate ter- 
restrial solar cell module. Final report. (Lockheed Missiles and Space 
Co., Inc., Sunnyvale, Calif. (USA)). Oct 1977. Contract NAS-7-100- 
954653. 108p. Dep. NTIS, PC A06/MF AOI. 

The design, fabrication, and test of 12 preproduction silicon 
solar array modules which comply with the requirements of JPL 
Specification 5-342-1 Rev B are described. Cell performance and 
material process characteristics were determined by extensive tests 
and design modifications were made prior to preproduction fabrica- 
tion. These tests included three cell submodules and two full size 
engineering modules. A major objective within the program was to 
gather module development and perform a cost analysis based on 
mass production quantities of this module. The analysis served the 
purpose of identifying material and labor intensive features of the 
module design. As a result of first fabricating two engineering 
modules, design and fabrication improvements were made which 
later resulted in more cost effective preproduction modules and in 
the identification of cost reduction areas for future mass production 
of modules. Features of a suggested baseline production module 
design evolved and estimated costs to produce 5 to 50 kW and 1 mW 
are presented. 


23366 (ERDA/JPL/954694—77/3) Analysis of effects of impu- 
rities intentionally incorporated into silicon. Third quarterly report, 
August 1—October 28, 1977. Uno, F.M. (Spectrolab, Inc., Sylmar, 
Calif. (USA)). 15 Nov 1977. Contract NAS-7-100-954694. 14p. Dep. 
NTIS, PC A02/MF AO1. 

Fifty-seven separate lots of silicon samples supplied by JPL 
have been fabricated into solar cells using conventional aerospace 
cell fabrication technology. These lots of wafers contain various 
types and concentrations of impurities that have been deliberately 
incorporated into the silicon during ingot growth. A sequence which 
monitors process control and can alert us to any cross contamination 
from run to run has been developed and is in operation. The 
properties of the cells within each lot were, with one exception, 
extremely consistent both electrically and spectrally. There was a 
significant amount of variation from lot to lot, which was not 
unexpected. There was a good correlation between the electrical 
outputs as measured, and the spectral response data. Air mass zero 
short circuit current densities for the “CM” group ranged from 13.9 
to 34.6 mA/cm?, and power output densities varied from 5.6 to 16.4 
mW/cm2. A typical space cell made from “high grade” silicon of 
this thickness and resistivity would yield 15 to 17 mW/cm? using this 
process sequence, thus indicating that some of the sample lots have 
not been compromised significantly by deliberate impurity contami- 
nation. 


23367 (ERDA/NASA/1022—77/20) U.S. terrestrial solar cell 
calibration and measurement procedures. Brandhorst, H.W. Jr. (Na- 
tional Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Sep 1977. Contract EX-76-A-29- 
1022. 14p. (NASA-TM—73788; CONF-770922—4). Dep. NTIS, PC 
A02/MF AO1. 

From Photovoltaics solar energy conference; Luxembourg, 
Luxembourg (27 Sep 1977). 

In the fall of 1976, a workshop was held to evaluate and 
revise interim terrestrial solar cell calibration and measurement 
procedures. This paper describes the revisions made to the interim 
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testing procedures. The calibration of reference cells and the design 
of their holders is covered. Considerations include view angle and 
optical and thermal matching. The atmospheric factors which affect 
the calibration and performance of solar cells are discussed. The 
most critical atmospheric ameter appears to be water vapor. 
Techniques for matching reference cells to cells or arrays under test 
are described. Data showing errors in ow ey under artificial 
sunlight simulators due to mismatch of reference and test cells is 
presented. Finally, measurement procedures and data transforma- 
tions needed to obtain the performance of solar cells and arrays in 
outdoor natural sunlight are described. 


23368 (JPL—77-56) Solar cell radiation handbook. Tada, H.Y.; 
Carter, J.R. Jr. (Jet Propulsion Lab., Pasadena, Calif. (USA)). i Nov 
1977. 397p. Propulsion Lab., Pasadena, CA. 

The ?|_~ of this document is to detail a method of 
predicting the degradation of a solar array in a space radiation 
environment. The text contains a discussion of solar cell technology 
which emphasizes the cell parameters which degrade in a radiation 
environment. The experimental techniques used in the evaluation of 
radiation effects are discussed. The theoretical aspects of radiation 
damage are discussed, and the experimental data, on which the 
concept of damage equivalent 1-MeV electron fluence is based, are 
eae sy The methods of developing relative damage coefficients 
rom the experimental data are detailed. In this regard, it was found 
necessary to institute two separate equivalent fluences to properly 
describe the changes of solar cell parameters under space proton 
irradiation. The nature of the space radiation environment is dis- 
cussed, and predicted solar flare proton fluences are presented for 
the twenty-first solar cycle based on a proposed model. The method 
of calculating equivalent fluence from electron and proton energy 
spectra and relative damage coefficients is detailed. In addition, 
computer-calculated equivalent fluence contributions from trapped 
electrons and protons are tabulated for an extensive series of circular 
earth orbits. The estimated annual equivalent fluence contributions 
due to solar flare protons are tabulated for the remainder of the 
current solar cycle. The estimation of degraded solar cell output 
characteristics from equivalent fluence values is discussed. Flight 
data from satellites are compared with estimated degradation. 


23369 (N—77-27502) Development of a high efficiency thin sili- 
con solar cell. Lindmayer, J. (Solarex Corp., Rockville, Md. (USA)). 
Aug 1977. Contracts NAS7-100;JPL-954290. 16p. (NASA-CR— 
153905). NTIS PC A02/MF AO1. 

Preparation for full scale operation of the pilot line included 
reduction of the back metallization coverage to reduce the differen- 
tial thermal expansion of very thin cells, mapping excess injection 
current at low dark forward voltage, determining the radius of 
curvature for fracture as a function of silicon thickness, and deter- 
mining absorptance/emittance ratios for thin silicon solar cells. 


23370 (N—77-27504) Laser-zone growth in a Ribbon-to-Ribbon 
(RTR) process silicon sheet growth developnent for the large area 
silicon sheet task of the Low Cost Silicon Solar Array Project. 
Quarterly report. Gurtler, R.W.; Baghdadi, A.; Wise, J.; Ellis, RJ. 
(Motorola, Inc., Phoenix, Ariz. (USA). Semiconductor Group). Jun 
1977. Contracts NAS7-100;JPL-954376. 100p. (NASA-CR—153908; 
REPT—2256/6). NTIS PC A05/MF AO1. 

The Ribbon-to-Ribbon (RTR) approach to silicon ribbon 
growth was investigated. An existing RTR apparatus, RTR 1, was 
upgraded to allow for 5 cm wide ribbon growth with a finite stroke 
length of at least 15 cm. A second RTR apparatus, RTR 2, was 
designed, built, and operated which utilizes continuous feed mecha- 
nisms and allows continuous growth of 7.5 cm wide ribbons. RTR 2 
includes development and utilization of advanced beam scanning (or 
shaping), high power lasers, and thermal profile modification ele- 
ments to attain maximum growth velocities (with a design goal of 18 
cm/min). Materials studies, process development, and thermal analy- 
ses are also described. Residual stresses and dislocation densities 
were minimized through theoretical and experimental efforts to- 
wards optimization of thermal profiles. Growth runs were per- 
formed on RTR 2 and solar cells were fabricated which demonstrat- 
ed efficiencies greater than 10%. 


23371 (SAN/1282—1) Heterostructure single crystal silicon pho- 
tovoltaic solar cells. First quarterly report, September 27, 1976— 
December 31, 1976. Szedon, J.R.; Temofonte, T.A. (Westinghouse 
Research Labs., Pittsburgh, Pa. (USA)). 24 Jan 1977. Contract EY- 
76-C-03-1282. 24p. Dep. NTIS, PC A02/MF AO1. 

The overall objective for this program is the assessment of the 
technical and commercial practicability for power generation of 
metal-heterojunction silicon solar cells of the metal-insulator semi- 
conductor (MIS) variety. Three tasks have been defined to achieve 
this objective: (1) fabrication of MIS cells using SiO. thin films on 
substrates, (2) evaluation of cell performance and relation of cell 
performance to theoretical models and (3) exploration of methods to 
improve cell performance through control of the important physical 
and electrical characteristics of the constituent parts of the cells. 
Progress is reported on the following subtasks: (1) fabricate Al/ 
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SiO2/Si cells using an rf heated, chemical vapor deposition reactor 
system; (2) evaluate and model the performance of the first lots of 
cells; (3) evaluate oxide and aluminum layer thicknesses and other 
parameters; and (4) begin studies of controlling electronic properties 
of the oxide layers. 


23372 92,000 solar cells provide 9 kW. Elektroniker.; 15: No. 5, 
33-34(May 1977). (In German). 

Increasing international communication, smaller ground based 
stations as well as long-term considerations on the direct reception of 
‘television programs from space’ lead to the conception of a power 
supply for communication satellites of the 80ies which is to be 
secured by the solar generator ‘Dora’ developed by AEG-Telefun- 
ken for the German Research and Testing Institute for Aviation and 
Space Flight. The operational ability of the system has been proved 
in a ‘lifting test’. 


23373 Gallium arsenide - solar cells - a possible future alternative 
to silicon solar cells. SET - Sonnenenergie-Tech.; No. 3, 7-8(Feb 1976). 
(In German, English). 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 23248, 23272, 23273, 23274, 
23275, 23307, 23313, 23314, 23315, 23317, 23318, 23321, 23322, 
23325, 23333, 23334, 23335, 23615, 24337 


23374 (COO—2991-23) Fuel gas production from animal waste. 
Phase I. Quarterly progress report (4th), June 1, 1977—September 1, 
1977. Ashare, E.; Wentworth, R.L.; Wise, D.L.; Augenstein, D.C. 
(Dynatech R/D Co., Cambridge, Mass. (USA)). 28 Sep 1977. Con- 
tract EY-76-C-02-2991. 16p. Dep. NTIS, PC A02/MF AO1. 

During this quarter, a quarterly review meeting with ERDA 
contractors was held. The agenda is included in the appendix. Site 
visits were made to various ERDA contractors. A preliminary 
engineering report on digester gas scrubbing was submitted to 
ERDA. 


23375 (COO/2917—5) Biological conversion of biomass to meth- 
ane. Annual progress report, June 1, 1976—May 31, 1977. Pfeffer, 
J.T. (Illinois Univ., Urbana (USA). Dept. of Civil Engineering). Jun 
1977. Contract EY-76-S-02-2917. 78p. Dep. NTIS, PC A05/MF 
AOl. 

A large scale laboratory system was constructed to evaluate 
the methane yields from various organic materials. The initial sub- 
strate for these studies was beef feed lot manure. Methane yields 
ranged from 0.11 to 0.259 m® per kg volatile solids fed with a 
fermentation — of 58°C. The gas yield for a given manure 
was a function of retention time. However, fresh manure produced 
substantially more gas than manure that had been on the lots for 
several months. Retention times of 3.7 days and loadings of 8.76 kg 
per m®* per day resulted in stable operation. The results of a separate 
study of the effect of reactor type on methane production showed 
that if a balanced population of organisms can be maintained in the 
initial stage, a multi-stage fermentation is more efficient than a 
complete-mix system. However, when the system is stressed, failure 
of the multi-stage system is more rapid. If the objective is to 
maximize the conversion of solids to methane, a staged system will 
produce more methane per unit volume of reactor. If the objective is 
to maximize methane production per unit volume of reactor, a single 
stage complete-mix reactor operating at near the critical retention 
time is required. 


23376 (COO/2948—1) Cultivation of macroscopic marine algae 
and freshwater aquatic weeds. Progress report, May 1, 1976—Decem- 
ber 1, 1976. Ryther, J.H. (Woods Hole Oceanographic Institution, 
Mass. (USA)). Feb 1977. Contract EY-76-S-02-2948. 29p. Dep. 
NTIS, PC A03/MF AO1. 

Progress is summarized in the research, which has been 
divided, scientifically and geographically, into two parts. The first, 
carried out at the Woods Hole Oceanographic Institution, consisted 
of studies of the basic biology, physiology, biochemistry, and nutri- 
tion of certain species of seaweeds that were already established in 
culture. These were the red algae (Rhodophyta), Neoagardhiella 
baileyi and Gracilaria foliifera. These species are of existing or 
potential commercial value. The other phase of the work, carried 
out at the Harbor Branch Foundation Laboratory, Ft. Pierce, Flor- 
ida, consisted of three parts: (1) As many species of seaweeds as 
possible were collected from local Florida waters and screened for 
their growth potential under natural sunlight and temperatures but in 
artificial culture systems. A standard growth assay procedure and 
physical system was developed. Species to be screened for their 
growth potential are being evaluated at different times of the year to 
determine whether they are suitable for cultivation throughout the 
year. (2) Cultures of several, if possible, but of at least one species of 
seaweed were maintained throughout the year to measure sustained, 
annual productivity so as to obtain a better understanding of the 
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potential annual yield of seaweed biomass. (3) The development and 
evaluation of new, non-energy intensive and non-labor intensive 
seaweed culture methods that might find application in large-scale 
plantations, and that would be energy cost-effective, is the third 
phase. 


23377 (COO/4198—2) Degradation of cellulosic biomass and its 
subsequent utilization for the production of chemical feedstocks. Pro- 
gress report, March 1, 1977—May 31, 1977. Wang, D.I.C.; Cooney, 
C.L.; Demain, A.L.; Gomez, R.F.; Sinskey, A.J. (Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Nutrition and Food Science). 
Jun 1977. Contract EG-77-S-02-4198. 86p. Dep. NTIS, PC A05/MF 
A0l. 

The degradation of cellulosic biomass continues to focus on 
the anaerobic thermophile Clostridium thermocellum. When grown 
on crystalline cellulose (MN300) in batch culture, there is an initial 
rapid accumulation of reducing sugars but the sugars are rapidly 
metabolized in later times during the fermentation. When grown on 
Solka floc with a addition of the substrate, there is a continual 
accumulation of reducing sugars (xylose, glucose, and cellobiose) as 
well as ethanol and acetic acid during the entire course of the 
fermentation. In the presence of surfactant in the growth medium, 
there is an increased appearance of extracellular cellulases. A chemi- 
cally defined medium is being developed for growth Cl. thermocel- 
lum in order to study the enzyme regulations. Lastly, a trinitro- 
phenyl-carboxylmethy] cellulose substrate for determining cellulose 
activity appears to be a promising and rapid assay. Progress in the 
genetic manipulations has been cautious but promising. Preliminary 
evidence leads to optimistic projection on the presence of plasmids 
and bacteriophage in Cl. thermocellum. The production of chemical 
feedstocks continues to focus on acrylic acid, acetone/butanol and 
acetic acid. Studies with cell free extracts of Clostridium propioni- 
cum have shown the production and accumulation of acrylic acid 
from lactic acid. The use of electron acceptor in cell-free systems has 
shown effective prevention on the reduction of acrylic acid to 
propionic acid. Medium development and strain selection using 
available acetone/butanol producing Cl. acetobutylicum have been 
initiated. There is every indication that these strains are capable to 
produce mixed solvents close to the theoretical maximum yield. An 
accurate and rapid method for quantifying acetic acid was devel- 
oped. This technique is being used to examine the pertinent param- 
eters on the production of acetic acid by Clostridium thermoaceti- 
cum. 


23378 (COO/4198—3) Degradation of cellulosic biomass and its 
subsequent utilization for the production of chemical feedstocks. Pro- 
gress report, June 1, 1977—August 31, 1977. Wang, D.I.C.; Cooney, 
C.L.; Demain, A.L.; Gomez, R.F.; Sinskey, A.J. (Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Nutrition and Food Science). 
Sep 1977. Contract EG-77-S-02-4198. 124p. Dep. NTIS, PC A06/ 
MF AOl1. 

Studies on the microbial degradation of cellulose biomass 
continues to be centered around Clostridium thermocellum. The 
effect of surfactants on growth and cellulase production by C. 
thermocellum was investigated. The effect of pH on growth and 
reducing sugar accumulation rate of Clostridium thermocellum on 
solka floc was evaluated. Activity of extracellular cellulase of Clos- 
tridium thermocellum ATCC 27405 was examined using TNP— 
CMC and Avicel as substrates. The pH optima are 5 and 4.5, 
respectively. Hydrolysis of either substrate is not inhibited by cello- 
biose, xylose, or glucose. The enzyme appears to be quite stable 
under reaction conditions at 60°C. Thus far, regulation studies 
indicate that CMCase formation is not repressed by cellobiose. The 
search for plasmids in C. thermocellum was continued. The presence 
of plasmids was confirmed by cesium chloride ethidium bromide 
gradient centrifugation and electron microscopy. Two plasmids 
were detected, one with an approximate molecular weight of 1 x 10° 
daltons. Studies on the fermentation of lactic acid to propionic acid 
showed the pathway in C. propionicum to be simpler than in M. 
elsdenii and hence more amenable to manipulation for acrylate 
production. Using Lactobacillius delbrueckii, it was possible to con- 
vert glucose, cellobiose, and cellulose hydrolysates to lactic acid 
rapidly and quantitatively. Fermentations of C. acetobutylicum 
growing in soluble media were performed. Detailed studies of Clos- 
tridium thermoaceticum have shown that pH is the primary limiting 
factor in the production of acetic acid. pH-controlled fermentations 
indicated accumulations of over 30 gm/1 of acetic acid. 


23379 (LBL—5688) Electron microscopy of hydrocarbon produc- 
tion in parthenium argentatum (guayule). Bauer, T.E. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1977. Con- 
tract — 190p. Dep. NTIS, PC A09/MF AO1. 

esis. 

The electron microscope was used to study the biological 
processes involved in hydrocarbon production. The little desert 
shrub Guayule (Parthenium argentatum) was selected for study. This 
shrub can produce hydrocarbons (rubber) in concentrations up to 1/ 
4 of its dry weight. It grows on semi-arid land and has been 
extensively studied. The potential of Guayule is described in detail. 
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Results of an investigation into the morphology of Guayule at the 
electron microscope level are given. Experiments, which would 
allow the biosynthesis of hydrocarbon in Guayule to be followed, 
were designed. In order to do this, knowledge of the biochemistry of 
rubber formation was used to select a tracer, mevalonic acid. Meva- 
lonic acid is the precursor of all the terpenoids, a large class of 
hydrocarbons which includes rubber. It was found that when high 
enough concentrations of mevalonic acid are administered to seed- 
ling Guayule plants, build-ups of metabolized products are found 
within the chloroplasts of the seedlings. Also, tritium labeled meva- 
lonic acid was used as a precursor, and its metabolic progress was 
followed by using the technique of electron microscope autoradio- 
graphy. The results of these experiments also implicated chloroplasts 
of the Guayule plant in hydrocarbon production. The final task was 
the development of a system to produce three-dimensional stereo 
reconstructions of organelles suspected of involvement in hydrocar- 
bon biosynthesis in Guayule. The techniques are designed to recon- 
struct an object from serial sections of that object. The techniques 
use stereo imaging both to abstract information for computer pro- 
cessing, and also in the computer produced reconstruction. 


23380 (LBL—6859) Pilot plant studies of the bioconversion of 
cellulose and production of ethanol. Wilke, C.R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 31 Jan 1977. Contract 
W-7405-ENG-48. 3lp. Dep. NTIS, PC A03/MF AOI. 

Progress is reported in several areas of research. The follow- 
ing cellulosic raw materials were selected for study: wheat, barley, 
and rice straws, rice hulls, sorghum, corn stover, cotton gin trash, 
newsprint, ground wood, and masonite steam-treated Douglas fir 
and redwood. Samples were collected, prepared, and analyzed for 
hexosans, pentosans, lignin, ash, and protein. Results of acid extrac- 
tion and enzymatic hydrolysis are discussed. Yields of glucose, 
polyglucose, xylose, and arabinose are reported. Progress in process 
design and economic studies, as well as pilot plant process develop- 
ment and design studies, is summarized. (JGB) 


23381 (LBL—6860) Pilot plant studies of the bioconversion of 
cellulose and production of ethanol. Wilke, C.R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 30 Jun 1977. Contract 
W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported in the following studies on analysis and 
evaluation of potential raw materials: preliminary pretreatment stud- 
ies using wheat straw; extraction of wheat straw with alcohol and 
water at elevated temperatures; extraction of ground wood with 
alcohol and water at elevated temperatures; and, delignification of 
newsprint with ethylene glycol. Other research in progress includes 
studies on: utilization of hemicellulose sugars; process design and 
economics of hydrolysis processes and ethanol fermentation; and, 
pilot plant process development and design, including cell-recycle 
systems for cellulase production, continuous hydrolysis, countercur- 
rent hydrolysis, and ethanol fermentation studies. (JGB) 


23382 Microbial energy conversion. Schlegel, H.G.; Barnea, J. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1977). 642p. (CONF- 
7610131—). . 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

Thirty-eight papers have been abstracted and indexed individ- 
ually for inclusion in ERA/EDB. Three of them have also been 
included in EPA. Recommendations were made by the working 
groups with respect to further research in the field of microbial 
energy conversion. (JGB) 


23383 Biomass production of intensively managed forest ecosys- 
tems. Steinbeck, K. (Univ. of Georgia, Athens). pp 35-44 of In 
Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Trees are destined to regain an eminent role in meeting 
mankind's demands for food, fiber, and fuel. In some regions popula- 
tion pressures and agricultural patterns will necessitate intensive 
management of forests to increase yields from limited land areas. In 
the Southeastern United States above-ground biomass yields for 10- 
year-old Pinus taeda stands have been increased from about 35 tons 
of fresh weight/hectare in natural stands to up to 100 tons/ha with 
current practices of plantation establishment. Intensively cultivated 
research plots have produced as much as 166 tons/ha. Genetic 
improvement is forecast to increase yields by 50% over unimproved 
stock. In broadleaved stands, the accelerating acceptance of full tree 
utilization has facilitated the emergence of intensive management 
schemes. One such system increases biomass yields by planting 
broadleaved species with rapid juvenile growth rates at close spac- 
ings, harvesting them at short (less than 10 year) intervals and 
regenerating stands with the rapidly growing sprouts (coppice, Nie- 
derwald) emerging from stumps or root systems. Four-year-old 
coppice stands of Platanus occidentalis have produced about 87 tons 
fresh weight of unfoliated, above-ground biomass per hectare and 
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the suitability of Eucalyptus, Liquidambar, Polulus, Salix and other 
genera is — assessed in various countries. Species and site selec- 
tion, rotation length and maintenance of soil productivity are espe- 
cially critical for short-rotation coppice forestry. Possible lines for 
future investigation are outlined. 


23384 Biomass production in terrestrial ecosystems. Young, H.E. 
(Univ. of Maine, Orono). pp 45-58 of In Microbial energy conver- 
sion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Forest biomass is the fresh or oven dry weight of the standing 
forest per unit area at some moment in time and biomass productiv- 
ity is the accumulation of biomass per unit area per unit of time. Due 
to a variety of climatic and soils factors in the many terrestrial 
ecosystems biomass will range from 28 to 500 or more tons per 
hectare and biomass productivity will range from 0.1 to 715 tons per 
hectare per year. Estimation of the availability of forest biomass for 
microbial energy conversion must begin with a complete forest 
biomass inventory of all tree and woody shrub species for all 
components both above and below ground. Competing uses of forest 
land such as parks and natural areas, conventional uses of wood as 
well as potential new uses of forest vegetation and the cost of 
harvesting and transporting forest material must be considered. 
Forest residuals and forest industry residues will probably be the 
primary source of biomass for energy conversion. Even though this 
may be a small portion of the total terrestrial biomass it will be a 
significant amount provided adequate plans and arrangements are 
made to maintain a constant flow to microbial energy conversion 
plants. 


23385 Primary production of biomass in freshwater with respect 
to microbial energy conversion. Soeder, C.J. (Gesellschaft fuer Strah- 
len- und Umweltforschung mbH, Munich). pp 59-68 of In Microbial 
energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

In productive natural waters about 0.1 to 0.5 per cent of the 
photosynthetically available radiation (PAR) energy is converted 
into chemically bound energy. The average conversion efficiency of 
mass cultures of microalgae amounts to about 5 per cent and can 
probably be increased by improved cultivation methods. The tech- 
nological energy balance of microalgae production appears to be 
positive; i.e., algal cultures can be used as energy collectors in 
countries receiving sufficient sunshine. Especially attractive for the 
application is the cultivation of microalgae in diluted sewage as a 
dual-purpose system. 


23386 Organic production potential of artificial upwelling marine 
culture. Roels, O.A.; Laurence, S.; Farmer, M.W.; van Hemelryck, 
L. (Univ. of Texas Marine Science Inst., Port Aransas). pp 69-81 of 
In Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

In tropical and subtropical areas of the oceans, the warm 
surface waters constitute the world’s largest storage of solar energy. 
The underlying cold deep water, less than 1,000 meters below the 
ocean’s surface, constitutes a cold sink, making it possible to gener- 
ate mechanical energy by inserting a suitable heat engine between 
the warm and cold waters. The energy required for pumping the 
deep water to the surface is typically 6.5% of the total energy 
produced by the plant. The nitrate, phosphate and other nutrients 
dissolved in the deep sea water constitute the raw materials for plant 
growth when brought into the light at the surface. Extrapolation of 
results from small-scale experiments conducted at the St. Croix 
(United States Virgin Islands) “Artificial Upwelling” station, indi- 
cate that this system could produce twenty times more algal protein 
per hectare than alfalfa, the highest protein-producer per hectare in 
land-based agriculture. The algal protein can be converted into clam 
protein with better than 30% efficiency. 


23387 Comparison of primary products with respect to energy 
conversion. Finnerty, W.R. (Univ. of Georgia, Athens). pp 83-96 of 
In Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Photosynthesis represents an exploitable renewable resource 
for the production of materials and energy. Woody and nonwoody 
plants constitute a raw materials resource for a myriad of organic 
products through appropriate bacterial, enzymatic, and chemical 
conversions. 
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23388 Biomass production and waste recycling with blue-green 
algae. Benemann, J.R.; Koopman, B.; Weissman, J.; Oswald, W.J. 
(Univ. of California, Berkeley). pp 399-412 of In Microbial energy 
conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

In a series of experiments conducted during the summer, 
Oscillatoria (a filamentous blue-green algae) and Micractinium (a 
colonial green algae with long spines) were grown outdoors on 
sewage and maintained as the predominating species in 1,000-liter 

mds. The method used to achieve this result involved recycling a 
raction of the aglae biomass harvested by the microstrainers. In 
both theory and practice it was demonstrated that species control 
can be achieved in microbial systems through a selective recycle 
process. Large-scale algal cultivation will require a variety of differ- 
ent algae species control and harvesting methods. Blue-green algae 
have special advantages in large-scale cultivation; their filamentous 
nature allows mechanical harvesting, their capacity for nitrogen 
fixation makes them desirable for fertilizer production, and their gas 
vesicles could lower pond mixing requirements. Large-scale algae 
biomass production and waste recycling systems could be designed 
which convert sewage and power plant wastes (carbon dioxide and 
heat into methane, fertilizer, and reclaimed water). 


23389 Biophotolysis: problems and prospects. Benemann, J.R.; 
Weissman, J.C. (Univ. of California, Berkeley). pp 413-426 of In 
Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Biophotolysis is the production of hydrogen from water by 
sunlight energy using biological systems. Several + ape are 
ae eo using either isolated cellular components or algae cultures. 

echnical and economic considerations restrict practical applications 
to algae cultures. The only algae system demonstrated to meet the 
basic requirements of biophotolysis uses nitrogen starved cultures of 
nitrogen-fixing heterocystous blue-green algae. Photosynthetic bac- 
teria could be used for hydrogen production from wastes. Develop- 
ment of practical biophotolysis systems is limited by the low efficien- 
cy of photosynthesis, lack of basic scientific knowledge, and severe 
economic constraints. 


23390 Combined algae production: wastewater treatment and rec- 
lamation systems. Shelef, G.; Moraine, R.; Meydan, A.; Sandbank, E. 
(Technion-Israel Inst. of Tech., Haifa). pp 427-442 of In Microbial 
energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Treatment of municipal wastewater in High Rate ponds has 
been extensively studied in a multitude of outdoor pond units. The 
ponds are 35 to 50 cm deep with folding channels and are mixed and 
aerated by a rotor cage aerator. The suspended biomass is separated 
by flocculation and flotation yielding high quality effluent and algal 
“froth” containing between 5 to 10 percent solids to be further 
dewatered and drum dried. Average production of photoautotrophic 
algae reached 22gr m~*day~' w ich constitute about 5.8 percent 
conversion efficiency of the photosynthetically available light. The 
photosynthetic oxygen supply reached over 35 gr m~?day~* which 
constitute over two thirds of the oxygen demand for the aerobic 
degradation of the waste matter. Predominant algal species such as 
Scenedesmus dimorphus, Micractinium quadrisetum, Pletocenis sp. 
and Oocystis solitaria varied seasonally in the pond without any 
significant change in growth and productivity. Dried algae contain- 
ing up to 4 percent aluminium (flocculant residue) were fed to carps 
(Cyprinus carpio) and to St. Peter's fish (Tilapia galilea) where 85 
percent of the fish-meal portion of commercial diet (usally 15 
percent of diet) was replaced by 30 percent algae in the feed (equal 
protein level). Fish weight gain and health were equal if not im- 
proved by this algae containing diet. The algae also served for 
feeding of young chicks (1 to 8 weeks) with no mal-effects where 
algae (containing aluminium) replaced 25 percent of the proteins in 
the diet. The economy of the overall system is based on the value of 
wastewater treatment, the added value of the final effluent high 
quality rendering its reuse for agricultural irrigation and the value of 
the harvested algae as a proteinaceous feed. Once the need exists for 
all three values, the system is highly competitive vs. any other 
wastewater treatment process where the proper climatic conditions 
and land availability exist. 


23391 Solid fuels from biomass. Some environmental and eco- 
nomic considerations. Vail, C.W.; Henry, J.F. (InterTechnology/ 
Solar Corp., Warrenton, VA). pp 90-93 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 
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From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Energy ~~ will never compete with food crops for prime 
agricultural land. The production of woody, perennial energy crops, 
however, is less Aad nm than traditional agriculture. Conventional 

soil-loss analysis can be used to measure potential soil erosion from a 
theoretical Energy Plantation. Analysis of a hypothetical site in 
Louisiana shows that the soil can be conserved and energy-crop 
production sustained on marginal crop land at an acceptable cost; 
about $1.20 per million Btu of fuel produced. 


23392 Photosynthesis energy factory: analysis, synthesis, and 

demonstration. Szego, G.C. (InterTechnology/Solar Corp., Warren- 
ton, VA); Fraser, M.D.; Harmer, C.H.; Henry, J.F.; Scholten, W.B.; 

Vail, C.W.; Oswald, W.J.; Benemann, J.R. pp 461-468 of In Proceed- 

ings of the 12th intersociety energy conversion engineering confer- 

am I. La Grange Park, IL; American Nuclear Society, Inc. 
1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The Photosynthesis Energy Factory is a synergistic combina- 
tion of the dry land Energy Plantation and an algae production 
system which can produce on a perpetually renewable basis unpol- 
luting and totally domestic fuels from solar energy and various 
residues. From the Energy Plantation, woody plant matter is pro- 
duced which is chipped and used as a solid fuel in a power plant to 

roduce electricity. The algae production system uses the nutrients 
in wastewater and the CO: in power plant flue gas to produce algae, 
which are harvested and ultimately digested anaerobically to pro- 
duce methane. Digester sludge is disposed of in a beneficial way by 
being put onto the Energy Plantation. Work is currently being done 
to study this concept to investigate its characteristics and apparent 
benefits. A comprehensive techno-economic model is being devel- 
oped for a systems analysis. Potential sites for a demonstration 

roject are being analyzed and selected. The final task in this project 
is to develop a preliminary design and associated cost estimates for a 
proposed demonstration. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 23467 


(PB—270058) Photochemical conversion of solar energy. 

progress report, 1 January—31 Dec 1976. Lichtin, N.D. 

(Boston Univ., Mass. (USA). Dept. of Chemistry). 31 May 1977. 70p. 
NTIS PC A04/MF AO1. 

Basic and applied aspects of thin-layer, totally-illuminated 
(TI-TL) iron-thiazine photogalvanic cells were investigated. I(sc) 
varies linearly with photostationary concentration of leucodye. 
Slopes indicate that I(sc) < 25% of the diffusion-controlled limit. 
Cyclic voltammetry shows that electron transfer between the thion- 
ine-leucothionine (TH(+)/TH*(+2) couple and SnO? is kinetically 
controlled, rectification reduces the efficiency of oxidation of 
TH‘(+2), the mechanism is EE and the process is more nearly 
reversible in neat H?O than in 50 v/v% aq CH°CN. The SnO? 
electrode is highly irreversible to Fe(+3)/Fe(+2); oxidation of 
Fe(+2) is particularly inhibited. Fe(+3)/Fe(+2) is more reversible 
at SnO? in 50 v/v% aq CH3CN than in water. TH4(+2) is strongly 
and TH(+) is weakly adsorbed at SnO* E(0) for TH(+)/TH?(+) 
and TH2(+)/TH4(+2) was determined with the aid of photosta- 
tionary state decay rate data and used together with EFB data to 
determine the energy diagram for the interface between SnO? and 
iron-thionine solutions. The potentials for TH*(+2)/TH?(+) and 
Fe(+3)/Fe(+2) fall in the band gap region of SnO? Output of the 
iron-thionine TI-TL SnO?/Pt cell with a number of new binary and 
ternary solvent systems was investigated. The best was a 10 w/w% 
solution of non-ionic surfactant Brij-35 (n-C!*7H**(OC?H‘)OH in 
25v% CH*®CN-75v% H?O. VocxIsc was approx. 35% higher in this 
solvent than in 50 v/v% CH®CN. Investigation of other dyes and 
redox quenchers did not reveal any photoredox system as efficient in 
the TI-TL SnO?/Pt cell as iron-thionine. 


23394 Use of solar energy for direct and two-step water decompo- 
sition cycles. Bilgen, E. (Ecole Polytechnique, Montreal); Ducarroir, 
M.; Foex, M.; Sibieude, F.; Trombe, F. Int. J. Hydrogen Energy; 2: 
No. 3, 251-257(1977). 

In this study, the feasibility of using concentrated solar energy 
at high temperatures to decompose water is experimentally demon- 
strated. The preliminary studies show that direct decomposition of 
water at 2000 to 2500°C is possible and the main development 
should be directed to reactor design and the separation of product 
gases. On the other hand, it is shown that two-step thermochemical 
cycles for hydrogen production are feasible when the reactions are 
carried out at appropriate high temperatures in a solar furnace. The 
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thermal decomposition of zinc oxide, suitable for such a two-step 
cycle, is studied in detail. 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 23352, 23354, 23397, 23417 


23395 Environmental impact of major solar power development. 
Sears, R.D. (Lockheed Missiles and Space Co., Huntsville, AL); 
Gandel, M.G.; Hartley, R.P.; Bradley, W.G. pp 614-620 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The environmental effects of terrestrial silicon photovoltaic 
power generation in utility application were examined by following 
the chain of events from raw material extraction to plant operation. 
CdS and GaAs technology, satellite siting, and solar steam-electric 
plants are also discussed briefly. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 23352, 23395, 23427, 24334 


23396 (BNWL—2100(Pt.3), pp 28-30) Microclimate and ecosys- 
tem modification by solar energy farms. Droppo, J.G.; Laulainen, 
N.S.; Renne, D.S. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Large scale solar thermal power facilities will cause a large 
reduction in the direct solar and diffuse sky radiation reaching 
surface beneath the collector array, but will be compensated by a 
large reduction in the net outgoing longwave flux. The magnitude of 
any effect will depend on many environmental as well as design 
parameters, most of which are poorly known at present. In general, 
the collector array should produce a more moderate, but less photo- 
synthetically active, environment at the surface below the collectors. 


23397 (N—77-27157) Orbital construction support equipment. 
Final report. (Martin Marietta Corp., Denver, Colo. (USA)). Jun 
1977. Contract NAS9-15120. 437p. (NASA-CR—151460; MCR—77- 
234). NTIS PC A19/MF AO1. 

Approximately 200 separate construction steps were defined 
for the three solar power satellite (SPS) concepts. Detailed construc- 
tion scenarios were developed which describe the specific tasks to be 
accomplished, and identify general equipment requirements. The 
scenarios were used to perform a functional analysis, which resulted 
in the definition of 100 distinct SPS elements. These elements are the 
components, parts, subsystems, or assemblies upon which construc- 
tion activities take place. The major SPS elements for each configu- 
ration are shown. For those elements, 300 functional requirements 
were identified in seven generic processes. Cumulatively, these proc- 
esses encompass all functions required during SPS construction/ 
assembly. Individually each process is defined such that it includes a 
specific type of activity. Each SPS element may involve activities 
relating to any or all of the generic processes. The processes are 
listed, and examples of the requirements defined for a typical ele- 
ment are given. 


23398 (JPRS—70061, pp 7-13) Methods and equipment for solar 
energy production outlined. 31 Oct 1977. Translated from K’o Hsueh 
Shih Yen; No. 7, 10-11(Jul 1977). 

In Translations on People’s Republic of China, No. 399. 

The basic principles of solar thermal power generation are 
reviewed, and three types of solar thermal power plants are briefly 
described. The power plants are categorized by collector type, and 
these types include the panel type, parabolic focusing type, and the 
tower focusing type. (WHK) 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 23417, 23464 


23399 (ALO/3701—76/1, pp 140-155) Solar energy utilization 
for power production in agricultural processes. Strickland, J.H.; Hilde- 
brandt, A.F. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 
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An extensive discussion is presented of preliminary studies 
concerning ible use of solar energy in two agricultural processes 
which require electrical or mechanical power for their operation. 
The two processes are operation of livestock feedmills and irrigation 
pumps. The energy consumption characteristics of each operation 
are tabulated by the hour of the day over a 24 hr period. A solar 
thermal power plant concept for each application is suggested. Both 
employ solar collectors and a small central receiver. The feedmill 
plant employs hot rocks and oil for thermal storage. Whereas, the 
irrigation system provides short term water thermal storage. Con- 
ceptual collector field layouts, and a small receiver concept are 
presented. Economic cost studies of several system concepts are 
discussed and the results are tabulated. Extensive curves and tabulat- 
ed economic data are presented for system parameter selection. It is 
concluded that a = period of 108 days can be achieved with a 
projected system lifetime of 30 yrs. 


23400 (SAN/1109—8) Solar Pilot Plant project review No. 9, 
May 4—5, 1977. CDRL item 10. (Honeywell, Inc., Minneapolis, 
Minn. (USA). Energy Resources Center). 1977. Contract EY-76-C- 
03-1109. 470p. Dep. NTIS, PC A20/MF AO1. 

Drawings and illustrations for the project review are present- 
ed. These are included for the 10 MW(e) solar pilot plant, the 
collector subsystem, the receiver subsystem, the electrical power 
generation system and balance of plant, plant controls and transient 
analysis, availability and safety, pilot and commercial plant designs, 
and summary and recommendations. (MHR) 


23401 (SAN/1109—8/3) Solar Pilot Plant, Phase I. Preliminary 
design report. Volume II, Book 2. Central receiver optical model users 
manual. CDRL item 2. (Honeywell, Inc., Minneapolis, Minn. (USA). 
Energy Resources Center). 1 May 1977. Contract EY-76-C-03-1109. 
228p. Dep. NTIS, PC Al1/MF A011. 

HELIAKI is a FORTRAN computer program which simu- 
lates the optical/thermal performance of a central receiver solar 
thermal power plant for the dynamic conversion of solar-generated 
heat to electricity. The solar power plant which this program 
simulates consists of a field of individual sun tracking mirror units, or 
heliostats, redirecting sunlight into a cavity, called the receiver, 
mounted atop a tower. The program calculates the power retained 
by that cavity receiver at any point in time or the energy into the 
receiver over a year’s time using a Monte Carlo ray trace technique 
to solve the multiple integral equations. An artist's concept of this 
plant is shown. 


23402 (SAN/1109—8/4) Solar Pilot Plant, Phase I. Preliminary 
design report. Volume II, Book 3. Dynamic simulation model and 
computer program descriptions. CDRL item 2. (Honeywell, Inc., 
Minneapolis, Minn. (USA). Energy Resources Center). 1 May 1977. 
Contract EY-76-C-03-1109. 358p. Dep. NTIS, PC A16/MF AO1. 

The mathematical models and computer program comprising 
the SPP Dynamic Simulation are described. The SPP Dynamic 
Simulation is a computerized model representing the time-varying 
performance characteristics of the SPP. The model incorporates all 
the principal components of the pilot plant. Time-dependent direct 
normal solar insulation, as corrupted by simulated cloud passages, is 
transformed into absorbed radiant power by actions of the heliostat 
field and enclosed receiver cavity. The absorbed power then drives 
the steam generator model to produce superheated steam for the 
turbine and/or thermal storage subsystems. The thermal storage 
subsystem can, in turn, also produce steam for the turbine. The 
turbine using the steam flow energy produces the mechanical shaft 
power necessary for the generator to convert it to electrical power. 
This electrical power is subsequently transmitted to a transmission 
grid system. Exhaust steam from the turbine is condensed, reheated, 
deaezated, and pressurized by pumps for return as feedwater to the 
thermal storage and/or steam generator. A master control/instru- 
mentation system is utilized to coordinate the various plant oper- 
ations. The master controller reacts to plant operator demands and 
control settings to effect the desired output response. The SPP 
Dynamic Simulation Computer program is written in FORTRAN 
language. Various input options (e.g., insolation values, load de- 
mands, initial pressures/temperatures/flows) are permitted. Plant 
performance may be monitored via computer printout or computer 
generated plots. The remainder of this document describes the 
detailed pilot plant dynamic model, the basis for this simulation, and 
the utilization of this simulation to obtain analytical plant perform- 
ance results. 


23403 (SAN/1109—8/5) Solar Pilot Plant, Phase I. Preliminary 
design report. Volume III. Collector subsystem. CDRL item 2. (Hon- 
eywell, Inc., Minneapolis, Minn. (USA). Energy Resources Center). 
ie Contract EY-76-C-03-1109. 571p. Dep. NTIS, PC A24/ 

The Honeywell collector subsystem features a low-profile, 
multifaceted heliostat designed to provide high reflectivity and accu- 
rate angular and spatial positioning of the redirected solar energy 
under all conditions of wind load and mirror attitude within the 
design operational envelope. The heliostats are arranged in a circular 
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field around a cavity receiver on a tower halfway south of the field 
center. A calibration array mounted on the receiver tower provides 
capability to measure individual heliostat beam location and energy 
riodically. This information and weather data from the collector 
eld are transmitted to a computerized control subsystem that ad- 
dresses the individual heliostat to correct pointing errors and deter- 
mine when the mirrors need cleaning. This volume contains a 
detailed subsystem design description, a presentation of the design 
process, and the results of the SRE heliostat test program. 


23404 (SAN/1109—8/8) Solar Pilot Plant, Phase I. Preliminary 
design report. Volume VI. Electrical power generation; master control 
subsystems; balance of plant CDRL item 2. (Honeywell, Inc., Minne- 
apolis, Minn. (USA). Energy Resources Center). 1 May 1977. Con- 
tract EY-76-C-03-1109. 373p. . NTIS, PC A16/MF A011. 

The Honeywell electrical power generation subsystem cen- 
ters on a General Electric dual admission, triple extraction turbine 
generator sized to the output requirements of the Pilot Plant. The 
turbine receives steam from the receiver subsystem and/or the 
thermal storage subsystem and supplies those subsystems with feed- 
water. The turbine condensor is wet cooled. The plant control 
system consists of a coordinated digital master and subsystem digi- 
tal/analog controls. The remainder of the plant, work spaces, main- 
tenance areas, roads, and reception area are laid out to provide 
maximum convenience compatible with utility and safety. Most of 
the activities are housed in a complex around the base of the receiver 
tower. This volume contains a description of the relationship of the 
electrical power generation subsystem to the rest of the plant, the 
design methodology and evolution, the interface integration and 
control, and the operation and maintenance procedures. 


23405 (SAN/1111—8/2) Central Receiver Solar Thermal Power 
System Pilot Plant preliminary design report. Volume III. Collector 
subsystem. (Boeing Engineering and Construction, Seattle, Wash. 
(USA)). 29 Apr 1977. Contract EY-76-C-03-1111. 202p. Dep. NTIS, 
PC A10/MF AOl1. 

A preliminary design of the collector (heliostat) subsystem for 
a 10 MW/sub e/ Solar Pilot Plant is presented. The collector 
subsystem concept, operating with a central receiver installation, is 
shown. In this concept, circular membrane reflectors formed with 
aluminized polyester film, direct sunlight to the central receiver. 
Transparent air-supported Tedlar enclosures protect the lightweight 
reflectors from the environment. Reflectors are individually aimed 
with a 2-axis gimbal, driven by digital-controlled stepper motors. 
Minicomputers, located at the central control facility, provide sig- 
nals to the stepper motors. Field geometry, performance, and cost 
analyses have resulted in specification of 1650 heliostats, to provide 
42 MW/sub th/ to a cylindrical receiver at solar noon on the 
equinox. Overall efficiency of the heliostat field is 54.5 percent at the 
design point. Components, materials, and large scale hardware were 
developed and tested. Test results provided the data for, and verifi- 
cation of, the preliminary design presented herein. 


23406 (SAND—77-8283) Analysis of the thermal fatigue induced 
by DNB oscillations in the MDAC Rocketdyne pilot and commercial 
plant solar receiver designs. Jones, J.F. Jr.; Siebers, D.L. (Sandia 
Labs., Livermore, Calif. (USA)). Dec 1977. Contract EY-76-C-04- 
0789. 49p. Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

This study is a theoretical investigation of the high-cycle 
fatigue damage that may result from temperature oscillations in the 
boiler tube wall around the location of the point of departure from 
nucleate boiling (DNB) in the McDonnell Douglas Rocketdyne 
receiver subsystem for the pilot and commercial solar power plants. 
The problem was analyzed using the SAHARA and HEATMESH 
heat transfer codes and the GNATS structural analysis code. For 
lack of better information, several rather sweeping assumptions have 
been made concerning the nature of the flow near the DNB point to 
allow the thermal calculations to be made. The results of the 
structural analysis show that fatigue damage due to DNB oscillations 
will not be a substantial problem in the pilot plant, but may cause a 
significant reduction in the life of the commercial receiver. It has 
been found, however, that the results are highly dependent on the 
nature of the internal flow characteristics, pointing to the need for 
further investigation of DNB oscillations so that the accuracy of the 
current assumptions may be verified. 


23407 (TID—27775) Solar pilot plant: Phase I. Conceptual 
design report. Thermal storage subsystem research experiment. CDRL 
item No. 5. (Honeywell, Inc., Minneapolis, Minn. (USA). Systems 
and Research Center). 17 May 1976. Contract EY-76-C-03-1109. 
281p. Dep. NTIS, PC A13/MF AO1. 

The effort to establish the conceptual design of the Thermal 
Storage Subsystem Research Experiment (TS/SRE) is summarized. 
The TS/SRE consists of a thermal storage unit containing a salt 
phase change material, steam generator system, steam condensing 
system, instrumentation with associated controls, valves, piping and 
support equipment. The design basis, and overall experiment con- 
figuration is summarized. The conceptual design of each significant 
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element of the test item is described. Experiment design tradeoff and 
analyses are discussed in some detail. The conceptual design of the 
tests for the experiment from objectives through test data analysis 
and utilization is summarized. An overview of the detail design and 
test phase is presented. The appendices contain the preliminary 
design and test specifications, summarize the Engineering Model 
Test Program results used in support of the conceptual design, 
record the significant detail design calculations, summarize material 
and system tradeoff studies. 


23408 Thermal scale modeling of the central receiver of a helium 
Brayton cycle solar powerplant. Zentner, R.C.; Shannon, R.L. 
(Boeing Engineering and Construction, Seattle). pp 179-186 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A Central Receiver Solar Powerplant concept is described 
which utilizes Brayton Cycle Turbomachinery in an intermediate 
load powerplant role. The central receiver design for this power- 
plant is being verified by development and solar thermal testing of a 
One megawatt solar receiver, the Bench Model Solar Receiver. In 
addition to verifying the feasibility of the commercial receiver, 
testing with this model is used to verify candidate materials and 
components in the high solar flux cavity thermal environment. These 
include gas-in-tube heat exchangers, high temperature thermal insu- 
lation, and a gas flow control system. The Bench Model Solar 
Receiver testing program utilizes the one megawatt testing site at the 
U.S. Energy Research and Development Administration Solar Ther- 
mal Test Facility, Albuquerque, New Mexico. This solar heat input 
simulates the approximately 300 megawatt solar input to the com- 
mercial size receiver. The test model is designed to reproduce the 
thermal operating conditions of the commercial unit. These include 
its heat exchanger operating temperatures, up to 870°C (approxi- 
mately 1600°F), insulation wall temperatures of about 1090°C 
(2000°F), and thermal performance. Some of the engineering process 
employed to design the receiver thermal scale model is described. 
Theoretical design requirements for thermal similitude are discussed. 
Air is used in the model to simulate helium in the commercial 
receiver. The effects of this change in working fluid on model 
thermal design are described. The limitations imposed on the model 
design by testing interfaces and manufacturing capabilities require 
that compromises be made. These are described along with the 
quantitative analyses which were conducted to make design selec- 
tions. 


23409 Smith modular solar-electric plant. Smith, O.J.M. (Univ. 
of California, Berkeley). Sunworld; No. 2, 25-27(Nov 1976). 

The advantages of a multiple-tower design for solar thermal 
power plants are discussed. Using short towers in a modular array, 
the design permits use of conventional, existing hardware and mate- 
rials, and a low cost mirror system. An engineering study projects 
electrical power production at a cost of less than 3 cents/kWh. 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 23457 


23410 (AI-ERDA—13203) Commercial applications of solar 
total energy systems. Third quarterly progress report, November 1, 
1976—January 31, 1977. (Atomics International Div., Canoga Park, 
Calif. (USA)). Sep 1977. Contract EY-76-C-03-1210. 156p. Dep. 
NTIS, PC A08/MF A0O1. 

The application of Solar Total Energy System (STES) to the 
commercial sector (e.g., office buildings, shopping centers, retail 
stores, etc.) in the United States is investigated. Candidate solar- 
thermal and solar-photovoltaic concepts are considered for provid- 
ing on-site electrical power generation as well as thermal energy for 
both heating and cooling applications. The solar-thermal concepts 
include the use of solar concentrators (distributed or central-receiv- 
er) for collection of the thermal energy for conversion to electricity 
by means of a Rankine-cycle or Brayton-cycle power-conversion 
system. Recoverable waste heat from the power-generation process 
is utilized to help meet the building thermal-energy demand. Evalua- 
tion methodology is identified to allow ranking and/or selection of 
the most cost-effective concept for commercial-building applica- 
tions. 


23411 (ALO/3786—1) Institutional applications of solar total 
energy systems. First quarterly progress report. (Resource Planning 
Associates, Inc., Washington, D.C. (USA)). Jul 1977. Contract EG- 
77-C-04-3786. 177p. Dep. NTIS, PC A09/MF AOl1. 

The meteorology followed to develop a data base for assess- 
ing market potential in the eight institutional subsectors is described. 
The subsectors are: elementary and high schools, colleges and uni- 
versities, hospitals, military installations, public administration build- 
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ings, post offices, airports, and prisons. The market characteristics to 
be studied in detail are defined, and the a to be followed 
in assessing the relative economic oy ‘ormance of representative 
STE systems is given. The generic STE conceptual system design is 
introduced. (MHR) 


23412 (ALO/3987—1/1) Solar Total Energy System: Large 
Scale Experiment, Shenandoah, Georgia. Final technical progress 
report. Volume I. Section 1. Conclusions and recommendations. Sec- 
tion 2. Systems requirements. (Energy Research and Development 
Administration, Albuquerque, N.Mex. (USA). Albuquerque Oper- 
ations Office). 17 Oct 1977. Contract EG-77-C-04-3987. 153p. Dep. 
NTIS, PC A08/MF AOl1. 

The Stearns-Roger Engineering Company conceptual design 
of ERDA's Large Scale Experiment No. 2 (LSE No. 2) is described. 
The various LSE’s are part of ERDA’s Solar Total Energy Program 
(STES) and a separate activity of the National Solar Thermal Power 
Systems Program. The object of this LSE is to design, construct, 
test, evaluate and operate a STES for the purpose of obtaining 
experience with large scale hardware systems and to establish engi- 
neering capability for subsequent demonstration projects. This par- 
ticular LSE is to be located at Shenandoah, Georgia and will 
provide power to the Bleyle knitwear factory. The Solar Total 
Energy system is sized to supply 1.720 MW thermal cal powe (both 
space heating and process heat) and 383.6 KW electri wer. The 
STES is sized for the extended knitwear plant of 3902 M Pad, 000 sq- 
ft) which will eventually employ 300 people. The section on conclu- 
sions and recommendations described the baseline design recommen- 
dation, facility requirements, the solar system, power conversion 
system, schedules and cost, and additional candidate systems. The 
systems requirements analysis includes detailed descriptions and 
analyses of the following subtasks: load analysis, energy displace- 
ment, local laws and ordinances, life cycle cost, health and safety, 
environmental assessment, reliability assessment, and utility inter- 
face. (WHK) 


23413 (SAN/1132—2/1) Industrial applications of solar total 
energy. Volume I. Summary. Final report. (McDonnell Douglas As- 
tronautics Co., Huntington Beach, Calif. (USA)). Apr 1977. Con- 
tract EY-76-C-03-1132. 37p. Dep. NTIS, PC A03/MF AO}. 

A summary of the program to define solar energy systems 
that are technically and economically feasible that can satisfy all or 
part of selected industry demands and to determine the market 
potential of such systems is given. The primary emphasis was placed 
on the application of tota Sanaa systems where the industrial 
process heat, electrical demands, and space heating and cooling are 
satisfied at maximum possible efficiency. Industrial energy usage was 
first determined, leading to a survey of those which were energy- 
intensive. The survey yielded the necessary industrial demand data 
to allow first-level designs to be accomplished. Concurrently with 
the industry survey, subsystem methodologies were established in 
the areas of insolation data retrieval, collector performance and 
sizing, thermal storage, energy conversion, and heat transport. In 
excess of 40, first-level designs were generated allowing a prelimi- 
= ranking and selection of industries for the conceptual desi; 

hase. These industries were: (1) meat packing, (2) fluid milk, (3) 
soar beets, (4) asphalt materials, and (5) concrete block. Conceptual 
designs were then generated for each primary location for the 
industries and three additional locations as dictated by industrial 
influence zones (IIZ). These designs were used to determine system 
economics and ultimately market penetration. Volumes II, III, IV, 
and V of this report contain detailed results. 


23414 (SAN/1132—2/2) Industrial applications of solar total 
energy. Volume II. Technical. Final report. (McDonnell Douglas 
Astronautics Co., Huntington Beach, Calif. (USA)). Apr 1977. Con- 
tract EY-76-C-03-1132. 240p. Dep. NTIS, PC Al1/MF AO1. 

The objectives of this program were to define solar energy 
systems that are technically and economically feasible and can satisfy 
all or part of selected industry demands, and to determine the market 
potential of such systems. The primary emphasis was placed on the 
application of total energy systems where the industrial process heat, 
electrical demands, and space heating and cooling are satisfied at 
maximum possible efficiency. Industrial energy usage was first deter- 
mined, leading to a survey of those which were energy-intensive. 
The survey yielded the necessary industrial demand data to allow 
first-level designs to be accomplished. Concurrently with the indus- 
try survey, subsystem methodology was established in the areas of 
insolation data retrieval, collector performance and sizing, thermal 
storage, energy conversion, and heat transport. More than 40 first- 
level designs were generated, allowing for a preliminary ranking and 
selection of the following industries for the conceptual design phase: 
(1) meat packing (Standard Industrial Classification 2011); () fluid 
milk (SIC 2026); (3) sugar beets (SIC 2063); (4) asphalt materials 
(SIC 2951); and (5) concrete block (SIC 3272). Conceptual designs 
were then generated for each primary location for these industries 
and three additional locations as dictated by previously determined 
industrial influence zones (IIZ). These designs were then used to 
determine system economics and ultimately the market penetration. 
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All of the selected industries yielded positive return on investment in 
the small central receiver configuration, thereby validating the selec- 
tion. 

23415 (SAN/1132—2/3) Industrial applications of solar total 
energy. Volume III. Market penetration. Final report. (McDonnell 
Douglas Astronautics Co., Huntington Beach, Calif. (USA)). Apr 
1977. Contract EY-76-C-03-1132. 1799p. Dep. NTIS, PC ‘A09/MF 
A0l. 

The objective of this analysis is to evaluate the market pene- 
tration of a solar total energy system as an alternative source of 
energy for industrial applications. Total energy systems are those in 
which industrial process heat, electrical demands, and space heating 
and cooling requirements are satisfied at maximum possible efficien- 
cy. Determining market potential and penetration rates for these 
systems is an exceptionally difficult task because of the many varia- 
bles and uncertainties involved, such as solar total energy system 
costs (capital, land and O and M), escalation rates, system size and 
annual energy displacement, cost of capital, cost and availability of 
conventional energy sources and governmental incentives for solar 
total —_ | systems. In reality, there can be no single deterministic 
answer; the best alternative is to provide a framework for the 
analysis of market penetration as a function of the primary variables. 
In this study, an integrated economic/market penetration model has 
been developed to simulate the impact of the various quantifiable 
parameters on the economic viability and market penetration poten- 
tial of specific solar total energy systems. The two basic types of 
solar total-energy-system configurations considered in this analysis 
are: (1) central receiver systems and (2) distributed concentrating 
systems. Conceptual-system a have been developed for each of 
the systems and in each of the five candidate-industry applications. 
The conceptual designs developed for each industry were used as 
reference baselines to determine economic viability of specific appli- 
cations. The five industries that were selected are: (1) meat packing 
industry; (2) fluid milk industry; (3) sugar beet industry; (4) asphalt 
material industry; and (5) concrete block. (WHK) 


23416 (SAN/1132—2/5) Industrial applications of solar total 
energy. Volume V. Catalog of conceptual designs. Final report. (Mc- 
Donnell Dougias Astronautics Co., Huntington Beach, Calif. 
(USA)). Apr 1977. Contract EY-76-C-03-1132. 100p. Dep. NTIS, PC 
A05/MF AOl1. 

Conceptual designs for five industries have been completed 
(meat packing, fluid milk, sugar beets, asphalt materials, and con- 
crete block). These industries represent three of the major industry 
groups (Standard Industry Code 20, 29, and 32). Each industry was 
evaluated at a primary location corresponding to the location of an 
actual industry whose demand was used in sizing the Solar Total 
Energy Station (STES). Three alternate locations were selected for 
each industry. In all, 12 locations were analyzed. Six of the locations 
were assessed for more than one industry. Two different types of 
collector fields were sized and their performance analyzed for each 
industry/location. The collector types were central receiver and 
two-axis tracking distributed collectors. One industry, meat packing, 
was also analyzed using one-axis tracking distributed collectors as 
well. All of the designs are hybrid in nature, that is, they use 
auxiliary energy supplied by fossil-fueled heaters during times of 
reduced insolation. All of the conceptual designs provide 100 per- 
cent of the individual industry's annual energy demand, with be- 
tween 71.8 percent and 91.5 percent of the energy being supplied by 
solar depending on industry, location, and collector type. One excep- 
tion is the sugar beet processing industry where a scaled load was 
used. In this case, the hybrid STES provides 100 percent of the 
electrical demand and 25 percent of the process heat. This was done 
by maximizing electrical generating efficiency at some expense in 
process heat displacement. Component summaries including major 
subsystem descriptions and operating parameters are included, in 
tabular form, in the appendix for each conceptual design. 


23417 (TID—22782) Institutional applications of solar total 
energy systems. d quarterly report. (Resource Planning Asso- 
ciates, Inc., Washington, D.C. (USA)). Oct 1977. Contract EG-77-C- 
04-3786. 86p. Dep. NTIS, PC A05/MF AO1. 

The applicability of solar total energy (STE) systems is being 
analyzed in the industrial, commercial, residential, and institutional 
building sectors. The “applications analysis” is being conducted in 
the institutional sector, which has been defined to include eight 
subsectors: hospitals, primary and secondary schools, colleges and 
universities, public-administration buildings, military installations, 
prisons, post offices, and airports. The three major components of 
the study are (1) a market assessment, (2) the development of 
conceptual designs, and (3) an examination of federal policies aimed 
at speeding the commercialization of STE systems. An alternative 
regional fuel-price scenario is presented that results in higher pro- 
jected fossil-fuel and electricity prices. The decision process is 
defined in greater detail, and the results of interviews with key 
decisionmakers are presented. Finally, the market model developed 
for use in estimating STE system sales and resultant energy savings 
is described. The preliminary design was refined and capital-cost and 
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performance estimates for the various institutional subsectors were 
developed. In addition, a photovoltaic STE system design was 
developed. Various federal policies that could be implemented to 
speed the commercialization of STE systems in the institutional 
sector were explored. A federal demonstration strategy was studied 
and a set of visibility criteria to be used in selecting appropriate 
demonstration sites was presented. 


23418 (TID—27917) Methodology (algorithm) for evaluating 
site-application proposals for solar-total-energy le experiment. 
(Woodward-Clyde Consultants, San Francisco, Calif. (USA). Envi- 
con Div.). Mar 1977. Contract EY-76-C-04-0789. 98p. Dep. NTIS, 
PC A05/MF AOl. 

The selection of an appropriate site and application for a solar 
total-energy Large-Scale entnes (LSE) is an important step 
toward achieving the objectives of the LSE project, which are (1) to 
design, construct, test, evaluate, and operate a solar total-energy 
system for the purpose of obtaining experience with large-scale 
hardware systems and (2) to establish engineering capability for 
subsequent demonstration projects. An was issued by ERDA 
with support from Sandia Laboratories to solicit proposals from 
interested parties or teams of interested parties specifying a site and 
application for an LSE. A methodology for evaluating and compar- 
ing the submitted proposals —e by guidelines and criteria de- 
scribed in the RFP is described. The report is structured to permit 
the user (a proposal evaluator) to apply the methodology with a 
minimum of effort. Some of the problems an evaluator may have to 
deal with when reviewing and comparing proposals and how a 
formal methodology can help resolve these problems are described. 
A general discussion of the basic concepts, steps, and advantages of 
the methodology is given. Illustrative attributes (criteria) relevant to 
evaluating and comparing proposals are defined. An example pro- 
vides the user with guidance in the implementation of the method- 
ology. Details of implementation, including computational require- 
ments, are discussed; and a simplified description of the methodolo- 
gy is presented. 


23419 (TID—27995) Solar total energy: large scale experiment 
No. 2. Phase II. Conceptual design. Final report. (General Electric 
Co., Philadelphia, Pa. (USA). Space Div.). 12 Jan 1978. Contract 
EG-77-C-04-3985. 593p. Dep. NTIS, PC A25/MF AOl1. 
The design and systems analysis of a solar total energy system 
(STES) for the Bleyle knitwear mill in Shenandoah, Georgia, are 
resented. The Bleyle plant is 42,000 ft? and the peak loads are 383 
W electric, 674 kW process steam, 850 kW cooling, and 84 kW 
heating. The system is sized for the full plant electrical and thermal 
requirements on a clear day in July. The selected system incorpo- 
rates a distributed collector/central generation system using parabol- 
ic dish collectors. A steam Rankine cycle power conversion system 
with extraction turbine/backpressure and condensing was selected. 
Therminol 66 will be the baseline heat transfer fluid for the solar 
collector field and thermal energy storage system (a rock and trickle 
oil system). Two-tank pressurized water storage will be used for 
low-temperature storage. A site requirements analysis is presented 
including site description, insolation methodology, and load analysis. 
A life-cycle cost analysis, energy displacement analysis, legal com- 
pliance study, health and safety analysis, environmental assessment, 
and utilities interface study are included. The overall project plan 
including schedules and costs is presented. (WHK) 


23420 (TID—28040) Solar total energy: large scale experiment. 
Phase II, Fort Hood, Texas. Final technical progress report. Buggy, 
J.J. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Advanced 
Energy Systems Div.). Sep 1977. Contract EG-77-C-04-3988. 500p. 
Dep. NTIS, PC A21/MF AO1. 

Descriptions of the application, the selected Conceptual 
Design, and the performance of the system, as well as documentation 
of the major supporting studies that led to selection of the concept 
are presented. The approach consisted basically of a detailed defini- 
tion of the specific design requirements which included a description 
of the interface connections with the existing Ft. Hood Building 
Complex. This was then followed by the selection of a generic 
system concept, which, on a system basis, could be expected to meet 
the design requirements. The next step was to evaluate equipment 
availability which could satisfy, in a practical way, the general 
system configuration requirements. Real equipment designs or design 
alternates were then selected to form the basis for the concept design 
analysis, selections and sizing. Power conversion system concepts 
were developed that provided the design summer day and winter 
day thermal requirements. These concepts included both single and 
dual turbine systems, and in the case of dual turbine systems, both 
series and parallel arrangements were investigated. Both single and 
two-stage absorption chillers were analyzed. Manufacturers’ per- 
formance data were used at both full load and part load for specific 
equipment models. To satisfy the heating and domestic hot water 
requirements, both steam and hot water ee the STES-LSE were 


investigated. The effects of turbine inlet temperature and pressure 
were investigated, along with the effect of condenser pressure. Two 
and three tank high temperature storage was investigated. A com- 
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plete site description, environmental impact study, and life-cycle cost 
analysis are included. (WHK) 


23421 (TID—28103) Application analysis of solar total energy to 
the residential sector. Quarterly technical status report, April 1—June 
30, 1977. Whaley, T.; Yudow, B.; Malik, N.; Korobkin, L. (Institute 
of Gas Technology, Chicago, Il]. (USA)). Aug 1977. Contract EG- 
77-C-04-3787. 207p. Dep. NTIS, PC A10/MF AO1. 

A solar total energy system (STES) is defined as an energy 
system designed to maximize the efficient use of collected solar 
energy by supplying both the low-grade (low-temperature thermal) 
and high-grade (electrical and/or mechanical) energy needs of se- 
lected applications. ERDA's Solar Total Energy Program is con- 
cerned primarily with those solar total energy systems that use heat 
engine or photovoltaic devices to produce electricity (and/or me- 
chanical work) and apply the residual thermal energy from the 
conversion process to some useful purpose. The solar total energy is 
backed up and supplemented to the extent required by conventional 
fossil fuel-derived energy for periods when solar-derived energy is 
inadequate. This project will analyze the application of solar total 
energy to appropriate segments of the residential sector, determine 
the market penetration potential for STE systems, and develop 
criteria for selecting suitable demonstration sites throughout the 
United States. The work to achieve these objectives has been divid- 
ed into 5 tasks: Task 1. Management Plan; Task 2. Energy Require- 
ments Definition; Task 3. Market Penetration Studies; Task 4. Con- 
ceptual Design; Task 5. Site Selection Criteria. This report covers 
only the work done on Task 2 (Energy Requirements Definition) 
and includes the following: (1) identification of the single-family and 
multi-family market segments; (2) regionalization of the United 
States; (3) electrical and thermal load requirements, including time- 
dependent profiles; (4) effect of conservation measures on energy 
requirements; and (5) verification of simulated load data with real 
data. 


23422 (TID—28104) Application analysis of solar total energy to 
the residential sector. Quarterly technical status report, October 1— 
December 31, 1977. Whaley, T.; Yudow, B.; Malik, N.; Gamze, M.; 
Foster, B.; Goff, T.; Wurm, J.; Deyoe, D.; Smith, G. (Black, Sivalls 
and Bryson, Inc., Pittsburgh, Pa. (USA). Applied Technology Div.). 
Jan 1978. Contract EG-77-C-04-3787. 287p. Dep. NTIS, PC A13/ 
MF AOI. 

This project will analyze the application of solar total energy 
to appropriate segments of the residential sector, determine the 
market penetration potential for STE systems, and develop criteria 
for selecting suitable demonstration sites throughout the United 
States. New construction of single-family houses, townhouses, low- 
rise apartments, and high-rise apartments have been projected to the 
1980—1990 time frame for eleven regions of the country. The 
performance of both a low-temperature (300°F) ORC system and a 
high-temperature (600°) ORC system has been analyzed by a com- 
puter program that simulates hourly performance of the conceptual 
STES designs. Performance of each conceptual design was analyzed 
for two system modifications: (1) purchasing electrical power to 
supplement solar-generated power, and (2) stand-alone, i.e., without 
purchasing supplemental electric power. Initial performance evalua- 
tion indicates that the thermal-tracking 600°F ORC system, utilizing 
supplemental purchased power, is superior to the other three sys- 
tems. Low-temperature stand-alone systems are the least effective 
option. Preliminary market penetration analysis, based upon poten- 
tial fuel savings and preliminary cost estimates for the two ORC 
designs, does not appear to be encouraging for the 1980—2000 time 
frame. Although potential annual fuel-cost savings of up to $1100 
can be realized by the 600°F ORC system, this does not appear to be 
sufficient to cover the annualized capital costs without considerable 
government incentives. However, this observation must be consid- 
ered as preliminary and tentative, pending results of the economic 
analysis to be done during the fourth quarter. A preliminary set of 
site selection criteria has been developed. 


OCEAN THERMAL GRADIENT POWER PLANTS 


REFER ALSO TO CITATION(S) 23386, 23610, 25243, 25244, 
25245, 25246, 25247, 25248, 25249, 25250, 25251, 25252 


23423 (ORNL—5356) Experimental study of heat transfer en- 
hancement for ammonia condensing on vertical fluted tubes. Combs, 
S.K. (Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Contract 
W-7405-ENG-26. 128p. Dep. NTIS, PC A07/MF AOl1. 

Experiments were run to determine heat transfer performance 
of single vertical tubes with ammonia condensing on the outside. 
The four test tubes (aluminum) were of 1-in. nominal diameter and 4- 
ft length with 0 (smooth), 24, 48, and 60 external flutes. Test 
parameter ranges are given. The condensing heat transfer coeffi- 
cients are reported as composite coefficients that include the resis- 
tance of both the condensing side and the tube wall. The composite 
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condensing coefficients ranged from 720 to 9600 Btu/hr . ft? . °F. 
All parameters were based on total condensing surface area. The 
data show that, for a given heat flux, a fluted tube can increase 
condensing coefficients by up to 7.2 times smooth tube values. The 
condensing temperature difference (composite) varied from 0.3 to 
23°F in the experiments; and the data show that, for a given 
condensing temperature difference, a fluted tube can accommodate 
heat loads up to 5.4 times the smooth tube values. Alternatively, for 
a given heat load, a smooth tube requires condensing temperature 
differences up to 9.7 times the fluted tube values. Tests were also run 
to evaluate the effect of tube length on the heat transfer performance 
of fluted tubes; however, no appreciable effect was detectable in 
going from an “effective” condensing length of 4 ft to 2 ft. 


23424 (TID—28151) Compact heat exchangers for sea thermal 
power plants. Technical status report No. 1. Anderson, J.H. (Sea 
Solar Power, Inc., York, Pa. (USA)). 1 Aug 1977. Contract EG-77- 
C-02-4300. 16p. Dep. NTIS, PC A02/MF AO1. 

The basic objective of this program is to develop suitable heat 
exchangers for use with ammonia and sea water. While it is obvious 
that the heat exchangers should have high heat transfer coefficients, 
the basic objective is to get the greatest amount of thermal units 
transferred from sea water to boiling ammonia at the lowest cost for 
a given mean temperature difference. Since part of the cost involves 
pumping the water through the heat exchanger, then any evaluation 
must include pumping costs along with the cost of the surface itself. 
Since heat exchanger costs are likely to be much higher than the cost 
of the material in the surface alone, it is important to recognize that 
the method of construction can also play a vital factor in the overall 
cost of the heat exchangers. The most effective heat exchanger must 
therefore, be a combination having good heat transfer characteris- 
tics, low cost construction, and low pumping costs. This particular 
design study is directed toward heat exchangers constructed of flat 
plates with various possible constructions for the ammonia passages 
and the water passages. Research progress is presented. 


23425 (SAN—235P13-39(Vol.2)) OPSES-DEWAC: operational 
sea state and design wave criteria for Ocean Thermal Energy Conver- 
sion projects. Volume 2. Prediction techniques. Bretschneider, C.L.; 
Cherry, J.M.; Pyles, T.K.; Rocheleau, R.E.; Scott, B.B.; Tamaye, 
E.E. (Hawaii Univ., Honolulu (USA). James K.K. Look Lab. of 
Oceanographic Engineering). Mar 1977. Contract EY-76-S-03-0235- 
013. 357p. Dep. NTIS, PC A16/MF AO1. 

Ten papers are included on prediction techniques and design 
examples. Separate abstracts were prepared for each. (MHR) 


23426 Design of an ocean thermal energy plant ship to produce 
ammonia via hydrogen. Dugger, G.L.; Francis, E.J. (Johns Hopkins 
Univ., Laurel, MD). Int. J. Hydrogen Energy; 2: No. 3, 231-249(1977). 

The 43°F (24°C) temperature difference that exists between 
surface water and deep water at selected sites in tropical oceans can 
be used to drive a heat engine to produce electric power, electrolyze 
water, and produce ammonia from the resulting hydrogen plus 
nitrogen from the air. A baseline design has been developed for a 
100-MWe Ocean Thermal Energy Conversion (OTEC) plant-ship 
that would produce 313 tons per day of ammonia. The cost estimates 
for this design have been extrapolated to 500-MWe plant-ships to 
produce ammonia (for fertilizers and chemicals) or liquid hydrogen 
for shipment to the U.S. It is judged that ammonia will be producible 
at competitive cost ($96/short ton in 1975 dollars) by the sixth and 
subsequent plant-ships in the mid-1980s. This production by OTEC/ 
ammonia plants would conserve supplies of natural gas or other 
fossil fuels now used to produce ammonia on shore. For the longer 
term (1990s), liquid hydrogen from OTEC plants should become 
competitive as demands for this clean fuel and efficient ways for 
employing it in larger markets (fuel cells, transportation, etc.) come 
to maturity. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 24181, 24481 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 23351, 23410, 23412, 23455, 
23470, 24109, 24334, 24397, 24424, 24448 


23427 (AED-Conf—77-139-005) Solar energy. Lehner, G. 
(Stuttgart Univ. (TH) (Germany, F.R.)). 1977. 3p. (In German). 
(CONF-770592—2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 

Illusions on the possibilities of the utilization of solar energy 
should be avoided. The economic and technical difficulties in the 
construction of solar power plants are indicated. The possibilities of 
space heating are then considered. It is concluded that the only 
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economically sound utilization of solar energy at the present in 
Germany is for water heating. (JSR) 


23428 (COO—2586-1) Solar energy school heating augmentation 
experiment. Sections I, II, and III. ITC report No. 281076. (inter- 
Technology Corp., Warrenton, Va. (USA)). 3 Jan 1977. Contract 
EY-76-C-02-2586. 220p. Dep. NTIS, PC A10/MF AO1. 

The Fauquier High School Solar Heating System utilizes a 
solar collector array of 2415 square feet active area. The collectors 
are mounted in a single plane which is tilted at a 53° angle from the 
horizontal. The latitude of Warrenton, Virginia is 38.6°. Thermal 
storage is provided by water stored in two concrete tanks, each of 
5500 gallon capacity. The tanks are insulated with 4” of polyure- 
thane and have a temperature loss of 1°F per day at a temperature of 
140°F. Piping to the tanks is arranged so they can be used separately 
for maximum efficiency. A drain-down mode is used to provide 
freeze protection for the collectors. No antifreeze is used in the 
system. There are no heat exchangers in the system except for the 
classrooms where two water—air convectors are used for space 
heating. The convectors are equipped with a two speed fan and are 
sized to provide the heating requirements of the classrooms with 
100°F water storage temperatures. Back-up heating is provided with 
the electric resistance heaters originally installed in the classrooms. 
One classroom has, in addition, an oil heater. The operation, per- 
formance, maintenance, and modifications to the system over the 
1974-75 and 1975-76 heating seasons are reported in detail. (WHK) 


(COO/2626—77-1) Grover Cleveland School, Boston, 
Massachusetts. Refurbishment and status report. (General Electric 
Co., Philadelphia, Pa. (USA)). Apr 1977. Contract EY-76-C-02-2626. 
35p. Dep. NTIS, PC A03/MF AO1. 

The solar heating system is a retrofit installation on the roof 
of the Grover Cleveland Middle School in Boston. The system 
consists of a 4600 square foot solar collector array, a 2,000 gallon 
thermal energy storage (TES) tank, two liquid-to-air heating coils, 
three pumps (one being redundant), and various associated motor- 
ized valves, piping, controls, etc. The school’s existing heating 
system utilized roof-mounted, electrically-heated air handlers to 
provide forced circulation of warm air. The solar heating coils were 
retrofitted up-stream of the existing electrical coils within the two 
roof-top air handlers. The system's 144 collectors are arrayed in 
three rows, each row containing two independent hydraulic circuits 
or banks of collectors. The array faces 15° east of true south and is 
tilted at 45° to the horizontal. The banks are not identical in size, but 
each contain nominally 12 pairs of collectors. Each pair of collectors 
is connected in series, with all pairs in a bank being fed in parallel 
from a common supply header. Some system difficulties developed 
during the 1974/75 heating season, and in mid 1975, that the system 
be refurbished. Refurbishment of the collectors, main pump, plumb- 
ing system, control console, and instrumentation is described. The 
operation and maintenance manual for the heating system is included 
as an appendix. (WHK) 


23430 (COO/2628—3) Solar heating and cooling experiment for 
a school in Atlanta: performance report. (Westinghouse Electric 
Corp., Falls Church, Va. (USA). Solar Heating and Cooling Sys- 
tems). 1 Aug 1977. Contract EY-76-C-02-2628. 224p. Dep. NTIS, PC 
A10/MF A011. 

This report documents the performance, and conclusions 
therefrom, of 2 13 month period of monitoring the performance of 
the experimental solar heating and cooling system installed in the 
George A. Towns Elementary School, Atlanta, Georgia. The solar 
collector system involves 10,360 ft? of PPG “Baseline” flat-plate 
collectors with an ALCOA selective coating, augmented by 10,800 
square feet of aluminized Mylar reflectors. Three 15,000 gallon steel 
storage tanks, a 100-ton Arkla absorption chiller together with its 
cooling tower, a collector gravity drain system with a 1,600 gallon 
holding tank and a collector nitrogen purge system, six pumps and 
26 pneumatic control valves were installed and interfaced with the 
pre-existing gas furnace and distribution system. In the winter heat- 
ing mode, the solar energy is stored in all three tanks, total capacity 
of 45,000 gallons, between design temperatures of 105° to 140°F. As 
soon as Tank | is brought up to 140°F, the control valves isolate it 
from the collector loop, and the hot water from the collectors is 
used to charge Tanks 2 and then Tank 3. Water can be drawn from 
Tank 1 to heat the school while Tanks 2 and 3 are being charged. As 
a consequence of the flexibility provided by the three tanks, com- 
pared to a single tank of equivalent capacity, the thermal lag in the 
system is reduced. A variable speed pump, in response to sensors at 
the iniet and outlet of the collectors, modulates the flow of water 
through each collector from a maximum of .5 gpm to a minimum of 
-1 gpm, attempting to maintain a temperature rise of about 10°F. In 
the summer cooling mode, storage tanks 2 and 3 are designed to 
store hot water at temperatures between 180° to 200°F, and tank 1 is 
used to store chilled water. (WHK) 


23431 (COO/2688—1) Solar heating and cooling of buildings, 
Phase 1 (non-residential). Recommendation for solar heating and cool- 
ing demonstrations as an integrated package. (InterTechnology Corp., 
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Warrenton, Va. (USA)). 12 Feb 1976. Contract EY-76-C-02-2688. 
16p. Dep. NTIS, PC A02/MF AO1. 

Recommendations to ERDA of four solar heating and cool- 
ing demonstrction projects are presented. Recommendations include 
(1) the Westchester Work Center Building owned by Bell Telephone 
Company of Pennsylvania, (2) the Scottsdale County Courts Build- 
ing in Scottsdale, Arizona, (3) Howard Johnson's Inc. Hotel in 
North Miami, Florida, and (4) a combination warehouse, manufac- 
turing facility offered by Mr. John I. Ladd of Ladd Brothers, 
Pueblo, Colorado. A conceptual diagram and a fact sheet is included 
for each proposed demonstration site. The combined estimated cost 
for the four projects is $334,586. (WHK) 


23432 (COO/4513—1) Design methodologies for energy conser- 
vation and passive heating of buildings utilizing improved building 
components. Progress report, 1 August 1977—31 October 1977. Ha- 
braken, J.; Johnson, T.E. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Oct 1977. Contract EG-77-S-02-4513. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

Construction of the experimental building demonstrating light 
weight ceiling thermal storage tiles, transparent insulation assem- 
blies, and specialized louvers is well underway. Difficulties in acquir- 
ing materials have put the building two weeks behind schedule. A 
superior heat mirror product is being used in place of the original 
proposed transparent insulation for the south windows. Negotiations 
are underway to acquire superior logging devices at no additional 
cost for monitoring the building. 


23433 (NP—22763) Solar heating and cooling of residential 
buildings (SHACORB): sizing, installation and operation of systems. 
Training course. (Colorado State Univ., Fort Collins (USA). Solar 
Energy Applications Lab.). 1977. 586p. State University, Fort Col- 
lins $50.00. 

The primary purpose of this training course is to train home 
designers and builders in the fundamentals of solar hydronic and air 
systems for space heating and cooling and domestic hot water 
heating for residential buildings. The modularized structure of the 
training course provides considerable latitude in organization and 
presentation, especially with regard to the time period over which 
the course could be presented. The course is presented in 22 mod- 
ules: (1) the energy problem, (2) course orientation, (3) introduction 
to solar heating and cooling systems, (4) solar radiation, (5) fluid 
heating solar collectors, (6) thermal storage subsystems, (7) service 
hot water systems, (8) solar heating systems, (9) solar space cooling 
systems, (10) solar heating and cooling systems, (11) solar system 
controls, (12) operations laboratory, (13) heating load calculations, 
(14) solar system sizing, (15) system economics, (16) solar system 
sizing calculations by trainees, (17) cost effectiveness of energy 
conservation, (18) retrofit considerations, (19) scheduling of solar 
installations, (20) constraints and incentives, (21) buyer’s guide, and 
(22) future prospects for solar heating and cooling systems. (WHK) 


23434 Solar energy installations in Germany. Urbanek, A. 
Elektrowaerme Int., Ed. A; 35: No. 5, 297-301(Sep 1977). (In 
German). 

The Deutsche Gesellschaft fuer Sonnenenergie (DGS) 
(German Institute for Solar Energy) is at present engaged in classify- 
ing the solar installations so far installed in Germany according to 
size, integration in existing or newly developed heating systems and 
use and in acquiring, as far as possible, data on measurements and 
operating experiences. The author describes a number of such instal- 
lations which indicate the present trend in the use of solar heat as a 
source of supply for residences. 


23435 BBC solar house: design and operating experiences. Zie- 
genbein, B. (Brown, Boveri und Cie A.G., Heidelberg (Germany, 
F.R.). Zentrales Forschungslabor). Elektrowaerme Int., Ed. A; 35: 
No. 5, 294-297(Sep 1977). (In German). 

The concept for the BBC-Solar House is presented. The 
purpose of systematic investigations is the development of a cost- 
optimized solar heating system for a single family residence building. 
Utilization of a heat pump and water floor heating system allows 
low operating temperatures in the solar system. Additional experi- 
mental investigations for latent heat of fusion storage and solar space 
cooling are performed. Results and experiences of the first year of 
operation are given. 


23436 Central heating system to utilize solar energy. Gross, E. 
German(FRG) Patent 2,550,531/A/. 12 May 1977. 9p. (In German). 

The claim refers to a heat pump system with an evaporator in 
special form which has a double function. The evaporator has a 
second pipe loop for coducting heat energy from the main heat 
container for defreezing the fins of the evaporators. The evaporator 
is placed on the house roof in a container permeable to light, 
functioning in the summer as solar collector. For this purpose the 
container can be closed with an air flap. For heat transport to the 
main container in this case a defreezing circulation is used. 
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23437 Active solar-heating systems for houses. Shurcliff, W.A. 
—_ Univ., Cambridge, MA). Sunworld; No. 2, 12-14(Nov 
1976). 

Efficiency as a concept for over-all active solar heating 
systems for houses is discussed. Conditions for efficiencies greater 
than one and less than zero are considered, along with representative 
time period selection. Current approaches for increasing system 
efficiency by sub-system adjustments are reviewed. Trade-offs be- 
tween reliability, durability, and efficiency are briefly discussed. 


23438 How to buy a solar heater without getting burned. Thomp- 
= por (San Diego State Univ., CA). Sunworld; No. 2, 15(Nov 
1976). 

Guidelines are suggested for individuals choosing a supplier 
of solar heating systems for home use. Rules of thumb are given for 
solar collector sizes necessary for space, water, and swimming pool 
heating. Some comments on materials and workmanship details to 
—— along with a listing of some typical hidden extra costs are 
included. 


23439 Integrated natural energy environments. Butler, L.P. Sun- 
world; No. 2, 16-18(Nov 1976). 

A passive solar heating/cooling system for a home in Tennes- 
see is described by an architect. A greenhouse is used as a solar 
collector and heat storage unit. For cooling underground tubes bring 
in make-up air, while hot air escapes through roof vents. Winter 
heating and summer cooling performance experiences are briefly 
discussed. Comments about retrofitting existing houses are added. 


23440 Solar energy: district heat from outer space. Wolf, H.G. 
Schoener Wohnen.; No. 9, 148-152(1976). (In German). 

A survey is given of the possibility of utilizing solar energy in 
residential buildings. The following items are dealt with: Solar 
irradiation in various cities in the FRG, solar cells, solar collectors, 
storage techniques, construction and operation of a complete heating 
system with heat exchanger, control system and heat accumulator. 
Maintenance instructions are presented and the possibility to utilize 
ground water heat is also pointed out. 


23441 Performance of a LiBr water chiller in a laboratory-scale, 
experimental solar system test loop. Namkoong, D. (Lewis Research 
Center, Cleveland). pp 44-45 of In Sharing the Sun: solar technology 
in the seventies. Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 


23442 Simulation of solar system performance for livestock pro- 
duction structures. Legrand, R.A.; Dunn, J.R.; Sheridan, N. (Texas 
Tech Univ., Lubbock). pp 118-119 of In Sharing the Sun: solar 
technology in the seventies. Volume 3. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 


23443 Initial operation of a solar building test facility. Knoll, 
R.H.; Hamlet, I.L.; Miao, D. (Lewis Research Center, Cleveland). 
pp 136-137 of In Sharing the Sun: solar technology in the seventies. 
Volume 3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 


23444 Solar assisted heat pump system utilizing air and water 
collectors. Schiff, M. (Energy - Shelter Co., Shokan, NY). pp 341- 
342 of In Sharing the Sun: solar technology in the seventies. Volume 
3. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P3. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 


REFER ALSO TO CITATION(S) 23399. 23412, 23413, 23414, 
23415, 23416, 24474 


SOLAR ENERGY 2407 


23445 (CRDL-PA—10) Solar industrial process hot water as 
used to cure concrete blocks. Final report including CRDL-PA8, final 
design and performance report and economic analysis. AAI 

report No. ER-8928. (AAI Corp., Baltimore, Md. (USA)). Jan 1977. 
236p. Dep. NTIS, PC Al1/MF AO1. 

The final design, performance analysis, and economic analysis 
of a solar hot water system for curing concrete blocks at the new 
Rotoclave block fabricating plant being built by the York Building 
Products Co. Inc. at Harrisburg, Pa. are presented. The system will 
use AAI Corporation's 24/1 concentrating collectors. (WHK) 


23446 (SAN/1218—1) Application of solar energy to the supply 
of industrial process hot water. Aerotherm final report, 77-235. 
(Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div.). Jan 
1977. Contract EY-76-C-03-1218. 360p. Dep. NTIS, PC A16/MF 
A0l. 

The objectives of the Solar Industrial Process Hot Water 
Program are to design, test, and evaluate the application of solar 
energy to the generation and supply of industrial process hot water, 
and to provide an assessment of the economic and resource benefits 
to be gained. Other objectives are to stimulate and give impetus to 
the use of solar energy for supplying significant amounts of industrial 
process heat requirements. The plant selected for the design of a 
solar industrial process hot water system was the Campbell Soup 
facility in Sacramento, California. The total hot water demand for 
this plant varies between 500 and 800 gpm during regular production 
shifts, and hits a peak of over 1,000 gpm for approximately one hour 
during the cleanup shift. Most of the hot water is heated in the boiler 
room by a combination of waste heat recovery and low pressure (5 
psi) steam-water heat exchangers. The hot water emerges from the 
boiler room at a temperature between 160°F and 180°F and is 
transported to the various process areas. Booster heaters in the 
process areas then use low pressure (5 psi) or medium pressure (20 
psi) steam to raise the temperature of the water to the level required 
for each process. Hot water is used in several processes at the 
Campbell Soup plant, but the can washing process was selected to 
demonstrate the feasibility of a solar hot water system. A detailed 
design and economic analysis of the system is given. (WHK) 


23447 (SAN/1218—3) Application of solar energy to the supply 
of industrial process hot water: preliminary design and performance 
report. Volume I. Technical report. Aerotherm report TR-76-219. 
(Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div.). 14 
Oct 1976. Contract EY-76-C-03-1218. 167p. Dep. NTIS, PC A08/ 
MF AOl. 

The design and performance of a solar hot water system for 
can washing at the Campbell Soup Plant in Sacramento, California, 
are presented. The collector field is located on the roof of the 
finished products warehouse of the Campbell Soup Sacramento 
plant. Water is supplied from a 3.8 cm (1'/2 in.) supply line which is 
located directly below an existing roof access hatch. A supply 3 2 
will be brought up through that hatch. The water flow will then 
split into two manifold lines which supply the dual rows of flat plate 
collectors. The preheated water from the flat plates is then passed 
into six sets of parallel connected concentrators. Each set consist of 
eight 1.83 x 3.05 m (6 x 10 foot) modules connected in series. The 
water from these units is gathered in a 3.8 cm (17/2 in.) insulated pipe 
which transports it to the storage tank. This pipe will be attached to 
an existing pipe run until it reaches the can washing building. From 
there the pipe will follow the can washing building around to the 
storage tank. The storage tank is a 75,200 1 (20,000 gal) steel tank 
which is coated internally with a USDA approved phenolic liner. 
The outside of the tank is insulated. A 2.2 kw (3 hp) motor is used to 
pump the stored water for the tank into the can washing line. Detail 
drawings and descriptions of the collector field, installation, piping, 
controls, data acquisition equipment, and roof structure are included. 
Furthermore, a program schedule with equipment and manpower 
costs for successfully completing Phase II of this contract is includ- 
ed. Also included is an organization chart of the Phase II program 
personnel. (WHK) 


23448 (SRO—0885-75/1) Feasibility evaluation: solar heated 
textile process water. Semiannual progress report, July 1975—Febru- 
ary 1976, Hester, J.C. (Clemson Univ., S.C. (USA). Coll. of Engi- 
neering). Dec 1977. Contract EY-76-S-09-0885. 26p. Dep. NTIS, PC 
A03/MF AO1. 

The general objectives of this study are to determine the 
technical and economic feasibility of the use of solar energy for 
heating waters in the textile industry and to develop a plan for 
efforts beyond this feasibility study phase. Specific objectives include 
(1) determine the industry requirements for heated process water, (2) 
assess particular schemes and their economic impact, (3) study the 
total cost environment for solar water heating in this industry, and 
(4) recommend future experiments. Major progress has been made 
this period in terms of collaboration with textile firms, user needs, 
and dissemination of results. Software for facilitating the design of 
potential systems has reached an intermediate stage of development. 
The cost environment has been probed and is being systematically 
documented. Long-term economic impact programs are in the ad- 
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vanced stage of development. Areas of future effort have been 
prescribed. 


23449 (SRO/0885—77/2/1) Feasibility evaluation: solar heated 
textile process water. Volume I. Program results. Final report. Hester, 
J.C.; Beard, J.N.; Robinson, G.F.; Harnett, R.M. (Clemson Univ., 
S.C. (USA). Coll. of Engineering). Feb 1977. Contract EY-76-S-09- 
0885. 80p. Dep. NTIS, PC A05/MF A01. 

A feasibility study was conducted to evaluate the technical 
and economic constraints associated with the use of solar heating to 
produce process water for the textile industry. The study developed 
energy-use data based upon actual plant processes to (1) determine 
current water needs for the industry by temperature level, and (2) to 
assess the probable future impact of conservation schemes upon 
possible solar concepts. A realistic weather and solar-flux-environ- 
ment definition was made based upon analysis of actual weather data 
for the southeast Piedmont region, where most of the textile-finish- 
ing plants are located. Collector-area requirements to meet textile 
water demands of varying amounts and temperatures were generat- 
ed, using assembled test data for six collector types ranging from 
simple flat-plate areas to tracking-concentrator configurations. 
Energy-collection densities for various types of collectors operating 
in a representative Southeast environment and producing process 
water of varying temperatures were generated. Using the assembled 
test data and performance predictions for various por bre types and 
for various textile-process water-temperature levels, an after-taxes, 
rate-of-return economic analysis was performed, envisioning possible 
future energy-price scenarios, to determine allowable installed-col- 
lector costs per square foot. These ROR calculations indicate the 
cost levels at which collector configurations would provide incen- 
tive to industry to heat by solar processes as opposed to fossil fuels. 
Additionally, studies were conducted to determine the effects of 

ible Federal inducements to solar conversion in the form of 
investment-tax-credit changes. Lastly, the effect upon economic 
viability of solar concepts due to the establishment of a leasing 
industry was evaluated. 


23450 (TID—27803) Application of solar energy to the supply of 
industrial hot water (ERDA, PMEP-1). Energy reduction analysis and 
conceptual design report. (Jacobs Engineering Co., Pasadena, Calif. 
(USA)). 1 Jul 1976. Contract EY-76-C-03-1219. 16lp. Dep. NTIS, 
PC A08/MF AOl. 

The conceptual design, energy reduction analysis, and eco- 
nomic analysis of a solar hot water and steam generator system for 
the American Linen Supply laundry in El Centro, California, are 
presented. A heat reclamation system from the waste process ser- 
vices is also described. Parabolic collectors and heat storage in a 
tank will be incorporated. Facility layout is described, and a com- 
plete life-cycle cost analysis is included. (WHK) 


23451 (TID—27808) Application of solar energy to the supply of 
industrial hot water. Volume 1. Final design report. (Jacobs Engineer- 
ing Co., Pasadena, Calif. (USA)). 31 Jan 1977. Contract EY-76-C-03- 
1219. 182p. Dep. NTIS, PC A09/MF AO1. 

The conceptual design of a solar system for integration into 
the process hot water and steam services for the laundry facility, 
American Linen Sypply, located in El] Centro, California is present- 
ed. A tracking parabolic collector array and thermal storage tanks 
will be used. Process analysis, instrumentation for control and data 
analysis, construction, maintenance and safety, energy reduction 
analysis, and economic analysis are described. A waste Be reclama- 
tion system is included in the design. (WHK) 


23452 (UCID— 17612) Inflated cylindrical solar concentrator for 
producing industrial process heat. Gerich, J.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 14 Oct 1977. Con- 
tract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF AOI. 

The use of industrial process heat below 170°C accounts for 
5% of this country’s total energy consumption. A concentrating 
solar collector to produce hot water and steam in this temperature 
range is under development. The collector structure consists mainly 
of an inflated thin-film plastic cylinder that is clear on the upper 
portion and is an aluminized reflector on the lower portion. The 
reflector concentrates sunlight on a receiver tube which is jacketed 
with a heat transfer suppressing, thin-film plastic cylinder. Because 
of its simplicity, it is believed this collector will be cost-effective 
relative to fossil fuels such as oil at $15/bbl. Computer codes have 
been written to analyze the optical and thermal properties of this 
collector. Results indicate that weekly tilting of the collector pro- 
vides over 90% of the energy available from continuous tracking. A 
selective surface on the receiver tube (a = 0.92, epsilon = 0.20) 
increases the useful energy gain by more than a factor of five at 
170°C. The stagnation temperature at the outer receiver tube surface 
is calculated to be below 350°C. Combining calculated optical and 
thermal efficiencies gives an overall collector efficiency of 20% for 
170°C operation. This figure is based on an aperture of the full 
diameter times the length, and on beam radiation. The first experi- 
mental collectors are being constructed to verify our computer code 
studies. These units are 4m long with an outer diameter of 1m. 
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WATER HEATING 


REFER ALSO TO CITATION(S) 23340, 23433, 23434, 23438, 
24397, 24426 


23453 (DSE/1963—1) Solar energy in high-rise buildings. 
(Daystar Corp., Burlington, Mass. (USA)). Oct 1977. Contract EA- 
77-X-01-1963. 86p. Dep. NTIS, PC A05/MF AO1. 

An 88 collector solar domestic hot water system was installed 
during the summer of 1976 on a subsidized Elderly Housing Project 
at 1550 Beacon Street in Brookline, Massachusetts. No government 
funding or support of any kind was associated with this installation 
which is believed to be the largest multi-family high-rise (16 stories) 
solar domestic hot water system in the USA. This case-study report 
of the project was prepared as a guide for similar programs. A 
summary of the events which occurred in the proposal and approval 
phase of the project is included, in addition to interviews with 
individuals who were involved in the decision-making process. Also 
included are a copy of the proposal used in selling the project, 
photographs of the completed system, and other support materials 
developed and utilized in marketing this project. (MHR) 


23454 Swimming pool heating by the Sun. Bird, H. Sunworld; 
No. 2, 10-11(Nov 1976). 

Solar absorbers used for swimming pool covers and water 
heaters in Spain are discussed. Polyethylene bubble packaging mate- 
rial is recommended for 85 percent efficient solar absorber pool 
covers. 


23455 Swimming pool of the solar house Essen, heated with solar 
energy. Broschk, J. Elektrowaerme Int., Ed. A; 35: No. 4, 231-232(Jul 
1977). (In German). 

The report is on the energy supply of a small indoor swim- 
ming pool constructed in an apartment house. The service water for 
the supply of a family with 2 children, for floor heating, and for the 
swimming pool is provided by means of a collector surface of 65 m?. 
But in winter, solar energy alone will hardly do. It is possible to heat 
the water even during night time by means of a temporary storage. If 
the swimming pool is covered, 80% of evaporation losses, and 50% 
to 70% of air conditioning requirements can be economized. Thus 
the total heat demand can be reduced by 40 to 60%. 


23456 Solar heating of swimming pools. Amortization periods of 
1 to 5 years guarantee economy. Urbanek, A. Mitteilungsbl. Dtsch. 
Ges. Sonnenenergie; 2: No. 2, 8-13(Mar 1977). (In German). 

With the aid of solar collectors open-air swimming pools can 
be heated economically. A survey of the resonably priced collectors 
developed for this purpose is presented. In order to avoid heat losses 
due to evaporation, open-air swimming pools ought to be covered. 
In this direction, too, there have been developments of suitable 
materials. 


OTHER 
REFER ALSO TO CITATION(S) 23470 


23457 (SAND—74-0099(Rev.)) Program CYCLE: a Rankine 
cycle analysis routine. Abbin, J.P.; Leuenberger, W.R. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
78p. Dep. NTIS, PC A05/MF AO1. 

This report describes the computer program CYCLE which 
models and analyzes various Rankine cycle systems including super- 
critical cycles with or without regeneration and subcritical cycles 
with or without regeneration and/or super heat. The program will 
accommodate a variety of working fluids, generating the required 
thermodynamic properties internally using a modest number of input 
constants. The program version presented is written in FORTRAN 
IV in a conversational mode suitable for timesharing. The subroutine 
is presently operating on Sandia’s CDD 6600 computer as part of 
program SOLSYS and as a main program on the NOS time sharing 
computer system. The program is a part of Sandia's Solar Communi- 
ty effort to analyze and evaluate systems for the conversion of solar 
energy to provide the community's total energy needs. 


23458 (SAND—77-1403) Preliminary economic analysis of solar 
irrigation systems (SIS) for selected locations. Lukens, L.L.; Perino, 
A.M.; Vandevender, S.G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Nov 1977. Contract EY-76-C-04-0789. 52p. Dep. NTIS, PC 
A04/MF AOl1. 

A preliminary analysis of the economic feasibility of stand- 
alone solar irrigation systems (SIS) for certain applications in various 
locations is described. The economic feasibility was determined by 
comparing the life cycle cost (LCC) of the solar system to the LCC 
of conventional systems. The systems analyzed were point studies 
and do not represent either worst case or best case conditions. 
Therefore, general conclusions should not be drawn on the results 
presented here. The results show that for these cases, economic 
feasibility is dependent on utilization of the SIS for production of 
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energy in addition to that required to water crops. In Southern 
Arizona, the LCC of the SIS, when used only to pump water, ranges 
from 3 to 1.7 times that of a conventional electric system for start-up 
dates of 1980 and 1990. For the same system, the LCC ratio ranges 
from 1.6 to 0.9 when 100 percent utilization of the system capacity is 
achieved. The feasibility of a hybrid system was also examined for 
Arizona. This system purchased 21 percent of the required power, 
yet the hybrid LCC was only 90 percent of that of a conventional 
electric system with a 1990 start-up date. Future studies will include 
a broad-scale parameter sensitivity analysis to determine which 
parameters most affect the SIS economic feasibility. Hybrid SIS will 
be examined in more detail. Alternative uses will be sought which 
will provide greater utilization of the SIS capacity. The effects of 
government incentives will be determined. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 23405, 23452 


23459 (CONF-770953—5) Conceptual design of a 5x CPC for 
solar total energy systems. Cole, R.; Schertz, W.W.; Teagan, W.P. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From Concentrating solar collector conference; Atlanta, GA, 
USA (26 Sep 1977). 

The results of a conceptual design of a nontracking collector 
for a solar total energy system are described. Sandia Laboratories 
has responsibility for the evaluation of concentrating collectors in a 
total energy test bed. A Rankine cycle turbine, generator, controls, 
thermal storage, and air conditioning equipment have been installed 
and checked out. The thermal energy for the facility is to be 
provided by a large (approximately 800 m?) concentrating collector 
field. At present a portion of the area is installed as E-W oriented 
linear parabolic troughs. Three additional concepts for the remaining 
area have been selected--a fixed mirror-moving receiver system, 
fixed receiver-moving reflector slats, and a two-axis tracking para- 
bolic dish. All four systems use diurnal tracking and have the 
reflecting surfaces exposed to the elements. Argonne National Labo- 
ratory has been working on the development of non-tracking con- 
centrators for high temperature operation. The recent experimental 


results indicate that a 5x CPC collector with only 12 adjustments per 
year could effectively compete with the systems presently being 
considered. These collectors would be enclosed under a protective 
cover glass, eliminating many of the problems with dirt, etc. A 
conceptual design of a CPC collector system is presented. 


23460 (CONF-770953—6) CPC thermal collector test plan. 
Reed, K.A. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF AO. 

From Concentrating solar collector conference; Atlanta, GA, 
USA (26 Sep 1977). 

A comprehensive set of test procedures has evolved at Ar- 
gonne National Laboratory for establishing the performance of 
compound parabolic and related concentrating thermal collectors 
with large angular fields of view. The procedures range from 
separate thermal and optical tests, to overall performance tests. A 
calorimetric ratio technique has been developed to determine the 
heat output of a collector without knowledge of the heat transfer 
fluid’s mass flow rate and heat capacity. Sepcial attention is paid to 
the problem of defining and measuring the incident solar flux with 
respect to which the collector efficiency is to be calculated. 


23461 (CONF-770953—7) Performance and testing of a station- 
ary concentrating collector. Cole, R.L.; Allen, J.W.; Levitz, N.M.; 
McIntire, W.R.; Schertz, W.W. (Argonne National Lab., II]. (USA)). 
cy Contract W-31-109-ENG-38. llp. Dep. NTIS, PC A02/MF 
A0l. 

From Concentrating solar collector conference; Atlanta, GA, 
USA (26 Sep 1977). 

The development of nonimaging solar collectors for heating 
and cooling applications is reported. A totally stationary concentrat- 
ing collector has been designed, built, and tested. The collectors 
employ compound parabolic concentrators coupled to tubular evac- 
uated receivers. Performance of the collector is substantially better 
than flat plate collectors, and the collectors are suitable for powering 
mechanically driven air conditioning systems as well as conventional 
absorption cycle machines. This collector concept was awarded an 
IR-100 award by Industrial Research Magazine as one of the 100 
most significant new developments in 1977. 


23462 (CONF-770953—8) Dependence of the solar absorptance 
of selective absorber coatings on the angle of incidence. Reed, K.A. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 4p. Dep. NTIS, PC A02/MF AO1. 

From Concentrating solar collector conference; Atlanta, GA, 
USA (26 Sep 1977). 
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The directional solar absorptances a/sub s/(theta) of samples 
of a number of selective absorber coatings have been determined. 
The spectral directional hemispherical reflectances 
plambda(theta;277) of each sample was measured over the wave- 
length range 0.3 to 2.5u at angles of incidence theta between 10° 
and 80°. The quantity (1-plambda[theta;277]) was convoluted over an 
AM2 solar spectrum to obtain a/sub s/(theta) at each angle of 
incidence. The solar absorptance at near normal incidence varied 
from sample to sample and from coating to coating, as expected, 
given the present state of the art. All the absorptances show similar 
angular dependences, however. When normalized to unity at normal 
incidence, the data nearly describe a single curve, for which a power 
series in theta was found. For comparison, the solar absorptance was 
also determined for freshly prepared lamp black. 


23463 (NP—22118) Guidelines and directions for determining the 
feasibility of utilizing solar collectors. A. Efficiency tests of solar 
collectors. (Arbeitsgemeinschaft Solarenergie e.V., Essen (Germany, 
F.R.)). Sep 1976. 47p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

Guidelines to enable the comparative evaluation of flat plate 
collectors that use liquids or air as the heat transfer medium are 
presented. The experimental set-up and the test procedure are de- 
scribed. (WHK) 


23464 (SAND—77-8300) Effectiveness of spectrally selective 
surfaces for exposed, high-temperature solar absorbers. Abrams, M. 
(Sandia Labs., Livermore, Calif. (USA)). Jan 1978. Contract EY-76- 
C-04-0789. 30p. Dep. NTIS, PC A03/MF AO1. 

A theoretical heat transfer analysis of spectrally selective 
absorbers showed that spectral selectivity offers the greatest benefits 
for conditions of high absorber temperature and/or low values of 
solar irradiation. By using a two-band model of the selective absorb- 
er, it was found that the cutoff wavelength which maximizes absorb- 
er efficiency depends on just two parameters: the absorber tempera- 
ture, and the level of solar irradiation. The emittance of the infrared 
band was found to have a greater effect upon efficiency than the 
absorptance of the solar band when a critical dimensionless param- 
eter exceeds unity. The analysis was undertaken for application to 
central receivers for solar tower focus power plants. 


23465 (UCRL—50016-77-3, pp 6-12) Inflated cylindrical concen- 
trator for producing industrial process heat. Gerich, J.W. 30 Sep 1977. 

In Mechanical Engineering Department quarterly report, 
July—September 1977. 

The initial efforts were directed toward developing optical 
and heat transfer codes to model the inflated cylindrical concentra- 
tor performances. These codes have given detailed information on 
how geometry, optical and thermal properties, and ambient condi- 
tions affect collector performance. It was found that surface proper- 
ties of the receiver tube are critical. The annular gap size between 
the receiver tube and the surrounding plastic jacket was investigated. 
Results indicate that manually reorienting the collector tilt once a 
week in the north-south plane gives 90% of the obtainable by active 
tracking in the north-south plane each day. (MHR) 


23466 Solar energy: energy source of the future. Operational 
efficiency of flat plate collector systems. Witte, K. 
Elektrizitaetswirtschaft; 76: No. 22, 770-772(Oct 1977). (In German). 

A general survey of functions and state of the art of a number 
of solar collector systems is presented. 


23467 High temperature: stable, spectrally selective solar absorb- 
ers for thermochemical hydrogen production. Gurev, H.S.; Hahn, 
R.E.; Masterson, K.D. (Univ. of Arizona, Tucson). Int. J. Hydrogen 
Energy; 2: No. 3, 259-267(1977). 

The thermochemical reduction of water by reactions similar 
to the Mark I process requires a processing temperature of 730°C. 
The efficient utilization of solar photothermal energy conversion, in 
distributed collector systems, to attain this temperature will require 
the use of suitable spectrally selective surfaces which are stable at 
the operating temperature. A coating system with demonstrated high 
temperature capability has been developed at the Optical Sciences 
Center under NSF/RANN sponsorship. A silicon thin film absorber 
is deposited by chemical vapor deposition (CVD) on a silver thin 
film reflector. This optical stack is fabricated at temperatures in 
excess of 800°C, and the CVD technology is amenable to large-scale 
production in a flow-through system. At 500°C the present Si—Ag 
system has typical solar absorptance and total normal emittance 
values of 0.75 and 0.06, respectively. Samples were fabricated which 
maintained their high spectral selectivity after 2000 thermal cycles 
between 150°C and 450°C, and after 100 h at 600°C. Further 
process studies now underway indicate that the solar absorptance 
can be improved to better than 0.85 by employing a Si—Ge multi- 
layer absorber and that the operating range of the stacks can 
potentially be raised to the 800 to 900°C range by employing a 
refractory metal thin film reflector. 
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23468 Potentials: thin-film solar collector. Engel, T. (Verfahren- 
stechnik, Heusenstamm, Ger.). Sunworld; No. 2, 24(Nov 1976). 

A solar collector developed in the German Democratic Re- 
public that has an efficiency of about 80 percent is described. The 
thin film metal collector surface is dimpled so that a percentage of 
solar radiation strikes the surface perpendicularly at all times. A 
specially develo; epoxy resin filled with carbon particles absorbs 
94 t of solar radiation. Fabrication of a collector is discussed. 
Although the design is somewhat more expensive to manufacture 
than other flat plate collectors, it is concluded to be economical for 
areas where cloud cover prevails. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 23279, 23407 


23469 (CONF-761134—, pp 59-64) Development of a practical 
photochemical energy storage system. Hautala, R.R.; Kutal, C.R.; 
King, R.B. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program, Airlie House, VA, USA (8 Nov 1976). 

Proceedings of the ERDA contractors’ review meeting on 
chemical energy — and hydrogen energy systems. 

The concept of a fuel source based on photochemical reac- 
tions which generate products of high energy content (which can in 
turn be reconverted at will to the original material) is exceedingly 
attractive in that a virtually inexhaustible source of energy (sunlight) 
is converted into a usable form with no consumption of resources. 
The photosensitized conversion of norbornadiene to quadricyclene is 
a promising method for storing energy from sunlight. A device 

on this reaction requires two steps: (1) Energy storage through 
the sensitized photolysis of norbornadiene to quidapliens in an 
endothermic raaction; (2) energy release through the catalyzed re- 
conversion of quadricyclene to norbornadiene in an exothermic 
reaction. Sensitizers for the first step must absorb strongly in the 
region of available solar energy be thermally and photochemically 
stable and, of course, efficiently effect the desired sensitization. Ideal 
catalysts for the reverse reaction must also meet stringent criteria 
including long term stability along with the obvious requirement of 
effecting rapid and clean conversions. Many of the best available 
candidates are prohibitively rare and expensive. Introduction of the 


sensitizer and catalyst onto separate a ero supports facilitates 
y 


the construction of an actual device keeping the sensitizer and 
catalyst separate from each other. An energy storage device based 
on these principles could result in the practical use of solar energy 
for heating buildings and related a siento. The Solar Energy 
Storage Program at the University of Georgia is directed toward the 
development of this promising system. Recent efforts of the research 
group are summarized. 


23470 (CONF-761134—, pp 65-71) Metal hydride HYCSOS 
system for solar heating, cooling and energy conversion. Gruen, D.M.; 
McBeth, R.L.; Mendelsohn, M.; Nixon, J.M.; Schreiner, F.; Sheft, I. 
(Argonne National Lab., IL). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy oops: Airlie House, VA, USA (8 Nov 1976). 

n Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

ermal energy storage in the low temperature region 

(< 150°C) is a fertile area for advances over existing technologies, 
particularly in the hitherto virtually neglected field of chemical bond 
energy storage. For this purpose, the metal hydrides represent a 
class of potentially interesting materials. Their use in an integrated 
system for thermal storage, space conditioning and refrigeration as 
well as for power production is described. The conceptual operation 
of a Hydride Conversion and Storage System (HYCSOS) is dis- 
cussed. (WHK) 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 24332, 24338 


RESOURCE STATUS AND ASSESSMENT 


USA 


23471 Economics and projections for geothermal development in 
the northwest. Simmons, G.M. (Univ. of Idaho, Moscow). Geotherm. 
Energy Mag.; 5: No. 12, 8-9, 11-13, 15-22, 24-28(Dec 1977). 

The Northwestern states (Washington, Oregon, Idaho) pos- 
sess a considerable potential for geothermal development. Since 
most of the known geothermal sources are of moderate temperature, 
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utilization will be primarily nonelectric. The present status of the 
region’s geothermal development is reviewed, and the long range 
impact that this energy source might have on the Northwest is 
assessed. 


NON-USA 
REFER ALSO TO CITATION(S) 23501 


23472 Regional report on geothermal development investigations. 
Hirasawa, K. (Japan Geothermal Development Center). Jinetsu En- 
erugi; 2: No. 2, 2-16(1977). (In Japanese). 

During 1974, geothermal developmental investigations were 
conducted in the northern part of Komagatake, the northern part of 
Kurikoma, and the Satsunan area. In the Komagatake area, geother- 
mal surface indicators are found in Nigorigawa, Sakurano, Kamin- 
oyu-Ginkonyu, Shomonoyu, Ishikura, Yagumo, Yamagoe and 
Nodaoi. The largest field is that at Nigorigawa, having 67 hot 
springs which produce 2.3 Ml/min of hot water and have a thermal 
discharge rate of 204 Mcal/min. The Hokkaido Electric Power Co. 
and Japan Metals Chemicals Ltd. are drilling wells and building 
facilities for a 50 MW geothermal power station at Nigorigawa 
which is expected to go on-line in 1978. This facility is attracting a 
great deal of attention as it will be the first geothermal power plant 
on Hokkaido. Although hot water is presently being used for green- 
houses, aquaculture and irrigation, the power plant waste water will 
provide extended use in various recreational facilities. 


23473 Geothermal development policy in 1977. Hayakawa, M. 
(Ministry of Int'l. Trade and Industry, JP). Jinetsu Enerugi; 2: No. 2, 
4-15(1977). (In Japanese). 

The Japanese Ministry of International Trade Industry has 
developed its 1977 policies for geothermal energy. The primary 
programs will involve research on reduction and dispersion of 
hydrogen sulfide, geothermal prospecting techniques, and environ- 
mental impacts resulting from development, as well as a special 
program to develop the efficient use of geothermal hot water. 
Budgetary allocations are: 12.642 million yen for H2S reduction, 
16.569 million yen for H2S dispersion, 6.747 million yen for waste 
water reinjection, 161.297 million yen for basic prospecting in five 
areas, 187.500 million yen for precision structural studies of five 
areas, 3.440 million yen for environmental studies of power plant 
sites, 62.423 million yen for feasibility studies of hot water driven 
power plants, and 18.569 million yen for hot water multiple-use 
studies. The hot water studies will include investigations of eel 
breeding and musk-melon culture. The exploration and prospecting 
programs will involve well drilling, core sample testing, temperature 
-o-  gmaauama electrical surveys, and water injection tests of bore- 

oles. 


23474 Outlines of distribution and investigation of geothermal 
resources in Japan. Hirasawa, K. (Japan Geothermal Development 
Center). Jinetsu Enerugi; 1: No. 1, 26-38(1976). (In Japanese). 

Systematic investigations of geothermal resources have been 
carried out under the direction of the Japanese government. The 
Agency of Industrial Science and Technology was responsible for an 
overall fundamental survey called Kiso chosa and the Resources and 
Energy Agency undertook detailed investigations of specific areas 
under a program known as Seimitsu chosa. The Kiso chosa was 
performed by the Geological Survey of Japan and included 30 areas. 
It lasted from 1973 to the end of 1975. It included studies of 
hydrothermal alterations, geochemistry, thermal discharge, and in- 
frared aerial photography. The Seimitsu chosa was performed at 
three geothermal fields, northern Komatake, northern Kurikoma and 
Satsunan during 1974. During 1975 it was performed at Toyoha- 
Jozankei, Shikotsu-Doya, S. Komagatake, Hakkoda, N. Hachiman- 
tai, Hijiori, S. Shirane, Yakedake, Kiisanche, Aso and Kirishima. 
Several areas of high potential were noted at Toyoha-Jozankei in the 
area of Yunosawa and Kurumisawa and further investigations are 
being performed by the Nippon Mining Co. These areas are located 
J a volcanic region surrounded by Tengudake, Yoichidake and 

uinesan. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 
REFER ALSO TO CITATION(S) 23538 


23475 (UCRL—52354) Subsurface structure of the southern por- 
tion of the Salton Sea geothermal field. Chan, M.A.; Tewhey, J.D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
on 1977. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 





MAY 31, 1978 


Subsurface correlation of sedimentary strata was attempted 
among ten geothermal wells in the southern portion of the Salton 
Sea Geothermal Field. The spontaneous potential (SP) log was the 
principal tool used for correlation purposes. The structure that 
emerges from the correlation diagrams is a shallow plunging syn- 
cline with an east-west axis perpendicular to the axis of the Salton 
Trough. 


NON-USA 


23476 Geothermal water flow in the Onuma geothermal reservoir. 
Ito, J.; Kubota, Y.; Kurosawa, M. J. Jpn. Geotherm. Energy Assoc.; 
14: No. 3, 139-151(Sep 1977). 

Some new findings, which are based on tracer tests from 
injection wells to production wells and showing the chemical vari- 
ation of thermal water from year to year and others, are reported. 
The acidic and alkaline geothermal water are reserved in the same 
aquifer, and acidic thermal water is kept in the confined zone along 
with the passage of volcanic gases. The geothermal water flow in 
Onuma geothermal reservoir is controlled by fissure systems in lava, 
pyroclastic rocks, and sedimentary rocks, and the value of perme- 
ability from injection well to production well is about 10’ darcy. It is 
considered that the increase from year to year of the NaCl compo- 
nent of geothermal water is based on the flow into the Bingham flow 
range. Since a seasonal variation is found in the chemical composi- 
tion of geothermal water, vertical infiltration in meteoric water is 
presumed. 


23477 Characteristics of geothermal resources from geological 
and geochemical viewpoints in Japan. Nakamura, H.; Sumi, K.; 
Ozawa, T. J. Jpn. Geotherm. Endy Assoc.; 14: No. 2, 65-81(Jun 
1977). (In Japanese). 

The distribution of thermal areas in Japan is geologically 
divided into the following units: Neogene Tertiary green tuff areas, 
Neogene Tertiary sedimentary basins, Neogene Tertiary plutonic 
rock areas, Pliocene—Quaternary sedimentary basins and Quaterna- 
ry volcanic areas. Among these, the Pliocene—Quaternary sedimen- 
tary basins are areas of normal terrestrial heat flow. The Tertiary 
— rock areas have locally abnormal heat flow, but heat flow 
rom the Tertiary sedimentary basins and green tuff areas is in 
general higher than that of normal heat flow areas. There are about 
one hundred geothermal areas with water temperatures higher than 
80°C in the above mentioned areas and most of these are distributed 
in the Quaternary volcanic areas. Some hot springs issuing from the 
active volcanic areas are characterized by a low pH due to presence 
of hydrochloric acid. These can be called typical volcanic hot 
springs. To promote geothermal development, the Geological 
Survey of Japan is carrying on geothermal investigations in thirty 
promising areas. These investigations commenced last year and will 
be continued for a period of three years. Exploratory wells will be 
drilled in the areas selected by detailed surveys. These wells will be 
financed by governmental special funds commencing this year. The 
present investigations are being made to find new goethermal areas 
consisting of hot water and/or dry steam systems. However, if a 
study on the extraction of heat from hot dry rocks is commenced in 
the near future, the Quaternary dacite areas as well as the active 
volcanic areas wll be selected as promising areas. Finally, geological 
and geochemical backgrounds in the developed and developing 
geothermal areas are described. 


23478 Regional report of geothermal development investigations: 
northern Kurikoma area. Hirasawa, K. (Japan Geothermal Resources 
Development Center). Jinetsu Enerugi; 2: No. 2, 20-37(1977). (In 
Japanese). 

Kurikoma-yama is an active volcano which borders on Iwate, 
Akita, and Miyage prefectures. In 1973, the area was subjected to 
thermal, geological, geochemical, and gravity investigations by the 
Geological Survey of Japan. During the same time period, soil 
temperature tests, electrical prospecting, and drilling were carried 
out by the Dowa Kogyo Co. in the Koyasu area. Drilling was 
accomplished in the neighborhood of Akinomiya by the Japan 
Metals Chemicals Co. The region is composed of a pre-Tertiary 
basement of granodiorite overlain by Tertiary green tuffs and vol- 
canics, Pliocene-Pleistocene extrusives, and Quaternary terrace de- 
posits. The northern Kurikoma area is characterized by altered zones 
which surround hot springs and other surficial manifestations of 
thermal activity. The overall quantity of heat discharged in the area 
is calculated to be about 18 Mcal/s. Soil temperature studies have 
revealed anomalies with temperatures in excess of 90°C in Oyu, 
Doroyu, Niiyu, and Arayu. A high temperature zone exists at a 
depth of 30 m in the Akinomiya area. Three drilling tests have 
confirmed a substrate temperature of 181°C in Kawarage and 162°C 
at Akinomiya. The strata are capable of supporting hydrothermal 
reservoirs and aggressive geothermal development in both Koyasu 
and Akinomiya is recommended. 


23479 Geothermal development in the Republic of Guatemala. 
Watanabe, K. (Japan Geothermal Energy Development Center). 
Jinetsu Enerugi; 2: No. 3, 39-53(1977). (In Japanese). 
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During the periods of 1973-1974 and 1976-1977, a fact-finding 
mission from the Japanese Government visited the Republic of 
Guatemala for the purpose of conducting a geological and geophysi- 
cal survey. Two major geothermal fields exist within the volcanic 
province: Zunil and Moyuta. These fields belong to the Cenozoic 
Circum-Pacific volcanic belt which was formed during the Neo- 
gene-Holocene period. Several active volcanoes are present, notably 
Tajumulco and Fuego. The Guatemala-Quezaltenango collapse 
structure, the central graben zone in El Salavador, and the Nicara- 
guan collapse structure exist parallel to the volcanic system. These 
structures are closely related to the major South and Central Ameri- 
can geothermal fields. In Guatemala, exploration at Zunil and 
Moyuta is well advanced, and 16 production wells have already been 
drilled at the Ahuachapan geothermal field in El] Salvador, where a 
60 MW power plant has been in operation since 1975. In Nicaragua, 
the Jacinto-Tisate and Momotombo areas are promising, with prep- 
arations for the construction of power plants being made at Momo- 
tombo. It is hoped to have a production of 30 MW in Guatemala by 
1981. 


23480 Seabottom volcano off the northeastern shore of Sakuri- 
jima. Sugiura, K. (Maritime Safety Agency, Japan);Nagai, T. Kazan 
Hokoku; 15: No. 2, 21-28(Jun 1975). (In Japanese). 

A chart was prepared of the topography of the sea bottom in 
the Sakurajima area. Using sonic prospecting techniques the geologi- 
cal strata were defined. The region surrounding the An-Ei Islands 
has a large number of small sea-bed volcanoes, including approxi- 
mately ten craters and crater-like features. The features have a 
general trend of ENE - WSW. The bottom geology can be generally 
divided into three strata in order of age, the oldest being sedimentary 
and the other two being predominantly volcanic. In the northern 
section of Shinto there is a large anticlinal structure which is 
believed to result from sedimentation following the formation of 
Aira caldera and subsequent uplift. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 23478, 23505 


23481 Natural features and geothermics of Kazamaura Village. 
Hirai, M. (Kazamaura Village, Shimokita~-Gun, Aomori, Japan). 
Jinetsu Enerugi; 2: No. 3, 3-5(1977). (In Japanese). 

Kazamaura Village is located at the northern end of Honshu. 
It is surrounded by a number of hot springs, the best known being 
Shimoburu. Two primary spring sources are present: Obyu and 
Arayu. The Ministry of International Trade and Industry, in cooper- 
ation with the Agency of Natural Resources and Energy, performed 
a basic geothermal survey of the area in 1975. This was followed by 
detailed prospecting in 1976. The results of test drilling indicate the 
presence of a geothermal reservoir with a temperature in excess of 
100°C at a depth of 500 m. This resource is probably distributed 
throughout the area between Shimoburu and the neighboring hot 
springs of Yakken and Osoresan. The site of the test drilling was 
about 2 km distant from Shimoburu. 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 23479, 23497 


23482 (TID—28022) Hawaii Geothermal Project: initial Phase 
II progress report. (Hawaii Univ., Honolulu (USA)). Feb 1976. 
Contract EY-76-C-03-1093. 151p. Dep. NTIS, PC A08/MF AOIl. 

Results of Phase I of the Hawaii Geothermal Project (HGP), 
which consisted of a two-year study on the potential of geothermal 
energy for the Big Island of Hawaii, are reviewed. One conclusion 
from Phase I was that preliminary results looked sufficiently encour- 
aging to warrant the drilling of the first experimental geothermal 
well in the Puna area of the Big Island. During the first two months 
of drilling, parallel activity has continued in all research and support 
areas. Additional gravity, seismic, and electrical surveys were con- 
ducted; water and rock samples were collected; and analysis and 
interpretation of data has proceeded. Earlier work on mathematical 
and physical modeling of geothermal reservoirs was expanded; anal- 
ysis of liquid-dominated geothermal systems continued; and studies 
on testing of geothermal wells were initiated. An environmental 
assessment statement of HGP No. 1 was prepared and baselines 
established for crucial environmental parameters. Economic, legal, 
and regulatory studies were completed and alternatives identified for 
the development of geothermal power in Hawaii. Early stages of the 
drilling program proceeded slowly. The initial 9 7/8-inch drill hole 
to 400 feet, as well as each of the three passes required to open the 
hole to 26 inches, were quite time consuming. Cementing of the 20- 
inch surface casing to a depth of 400 feet was successfully accom- 
plished, and drilling beyond that depth has proceeded at a reasonable 
rate. Penetration below the surface casing to a depth of 1050 feet 
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was accomplished at a drilling rate in excess of 150 feet per day, 
with partial circulation over the entire range. 


23483 Measurement of the thermal conductivities of rocks in the 
various physical states by the box probe method. Ito, Y.; Saito, T.; 
Nagumo, M. J. Jpn. Geotherm. Energy Assoc.; 14: No. 2, 83-96(Jun 
1977). (In Japanese). 

The thermal conductivities of many rock specimens were 
measured in water using the Rapid Box Probe Method or Quasi— 
“Hot Wire Method.” At present measurements are being made in the 
ambient temperature range, -3 approximately 150°C. 


23484 Geoelectric structure of Kilauea Iki lava lake, Hawaii, 
derived from induction and galvanic soundings. Smith, B.D.; Zablocki, 
C.J.; Frischnecht, F.C.; Flanigan, V.J. (Geological Survey, Denver). 
EOS, Trans., Am. Geophys. Union; 58: No. 5, 311(May 1977). 


23485 Report of volcanoes Oct-Dec 1975. Kazan Hokoku; 15: 
No. 4, 1-94(1977). (In Japanese). 

This document details the activities of about 25 Japanese 
volcanoes during the period of October through December 1975. 
Measurements of seismic activity and geochemical analyses are 
provided. The volcanoes Sakurajima and Izu-Oshima, which are 
— investigation as possible geothermal energy sources, are in- 
cluded. 


23486 Report of volcanoes Apr-Jun 1975. Kazan Hokoku; 15: 
No. 2, 1-81(1977). (In Japanese). 

This document describes the activities of approximately 22 
Japanese volcanoes during the period of April through June 1975. 
Measurements of seismic activity and geochemical analyses are 
provided in tabular form. The volcanoes Izu-Oshima and Sakura- 
Jima, which are under investigation as possible sources of geothermal 
energy, are included. 


23487 Regional report on geothermal exploration survey. Hir- 
asawa, K. (Japan Geothermal Energy Development Center). Jinetsu 
Enerugi; 2: No. 3, 6-28(1977). (In Japanese). 
There is pronounced geothermal activity in the Satsunan 
district of Kyushu, although no volcanism is presently active. The 
romising results of previous general surveys of the area led to the 
initiation of detailed studies. The Agency of Natural Resources and 
Energy has begun a drilling program which includes three explora- 
tory 500 m wells: SA1l, SA2, and SA3. The SAI area consists of 
eruptive clastics, underlain by extrusives from the Ata, Yamakawa, 
and Ikeda volcanoes. The electrical resistivity is very low and the 
bottom-hole temperature is 247°C, with a thermal gradient of 60°C/ 
100 m below 450 m. The water produced from this well is of the Na/ 
CaCl type, necessitating careful selection of material for transport 
and effluent disposal. A very-high temperature reservoir is believed 
to lie below cap-rock (tuff-shale) at the 500 m level. The SA2 area 
consists of pyroxene andesite to a depth of 456 m, underlain by tuff 
breccia. The electrical resistivity decreases with depth. A bottom- 
hole temperature of only 81°C was recorded, but the thermal 
gradient at depth is 21°C/100 m, indicating a probable high tempera- 
ture reservoir below 500 m. In the SA3 borehole, the bottom-hole 
temperature is 170°C, and the thermal gradient below 260 m is 
45°C/100 m. The SA3, like the SA1, is considered to be a highly 
promising geothermal field. In both cases the degree of fracturing at 
depth appears to be well developed. 


23488 Netsushi teki ni mita chihyo chinetsu choko Halo. (Surface 
geothermal indication, Halo, from thermal historical standpoint). Na- 
atani, H. Tokyo; Japan Geothermal Energy Association (1977). Ip. 
CONF-761253—18). TIC. 
From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 
Surficial effects of geothermal activity may, in certain cases, 
be detected by means of observing the distribution of vegetation in a 
iven area. Zones of high temperature anomalies may be character- 
ized by a lack of vegetation at their centers, surrounded by concen- 
tric belts of recessive dwarf plants, grasses, shrubs, and trees. The 
vegetation distribution boundary thereby delimits the scale of geo- 
thermal activity. Very high temperature portions of these anomalous 
zones can be detected by infrared imaging, and zones of distinctively 
patterned vegetation can be distinguished on conventional aerial 
photographs. 


23489 Chion kobai o mochiita sonetsu ryuryo no suitei to sono 
tekiyo ni tsuite. (Estimation of total thermal flow using soil tempera- 
ture gradient and its application). Ehara, S. Tokyo; Japan Geother- 
mal Energy Association (1977). 2p. (CONF-761253—20). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, — (9 Dec 1976). 

A method was developed for the estimation of total heat flow 


(including transport by conduction and eruption) in geothermal 
fields. The classical heat balance equation was replaced with the 
surface boundary condition and an equation was derived which 
requires only atmospheric temperature, soil temperature, and ther- 
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mal conductivity values for solution. A second, more sophisticated 
equation was derived which utilizes the coefficient of cooling, which 
is readily obtained from the same values. 


23490 Chinetsu chiiki ni okeru honetsu ryo sokutei no igi. (Sig- 
nificance of discharged heat quantity in geothermal fields). Yuhara, K. 
Tokyo; Japan Geothermal Energy Association (1977). Ip. (CONF- 
761253—21). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, = (9 Dec 1976). 

A method was developed for estimation of the amount of heat 
supplied to a geothermal reservoir in the steady state. The formula (a 
= d + e-b - f) was derived, where (a) is heat supplied from the 
heat source to the reservior through fluid flow, (b) is heat trans- 
ferred by conduction, (d) is heat discharged to the surface, (e) is heat 
transferred by conduction from the ascending fluid, and (f) is heat 
transfer resulting from penetration of meteoric water into the reser- 
voir. If heat transferred directly into the geothermal field is (c)’), 
then (g = e + c’) is the quantity of heat discharged within the field. 
This leads to the equation (a = d + g - b - c’). Items (d) and (g) can 
be measured directly at the surface, and (f) can be estimated from the 
eruption rate of fluid. When the unknowns (b) and (c’) are maximum, 
(a) is minimum. As (e) often becomes smaller than (c’), (a) is less than 
or equal to (d - f - b) which is greater than or equal to (d - f - b max), 
with the result that (a min = d - f - b max). When (b) and (c’) are 
minimum, (a) becomes maximum; but as both are often less than (d), 
(a max = d + g- f) if (b) and (c’) are ignored. Consequently, if the 
rate of eruption and the quantities (d) and (g) are known, the proper 
ranges of (a min) and (a max) or (a + b) can be estimated. 


23491 (N—77-27474) LANDSAT (ERTS) used as a basis for 
geological volcanological ing in the Central Andes. Translated 
from Geol. Jahrb.; A33: 133-144(1976). 19p. (NASA-TM—75024). 
NTIS PC A02/MF AO1. 

LANDSAT images of the central Andes (N-Chile, W-Boliv- 
ia) were effectively used for volcanological mapping of an area 
about 160,000 km. The map shown exhibits more and better details 
than the older small scale geological maps of that area. Even on a 
scale of 1:1,000,000 details red than 200 m in size are recogniz- 
able. The interpretation of LANDSAT images makes it possible to 
establish relative age sequences of strato-volcanoes. Finally, the 
images will also be helpful in prospecting for mineral deposits and 
geothermal sources. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 23007, 23477 


23492 (NP—22787) Preliminary evaluation of fluid chemistry in 
the East Mesa KGRA. Hoagland, J.R. (California Univ., Riverside 
(USA). Inst. of Geophysics and Planetary Physics). 4 Oct 1976. 68p. 
TIC. 

Portions of document are illegible. 

One of the major problems needing consideration when 
bringing a geothermal field into production is the anticipation and 
control of mineral precipitation in both the producing formations 
and production a. Prediction of the chemical interactions 
between natural multicomponent thermal fluids and the minerals 
comprising a producing formation can be accomplished by the study 
of equilibrium models approximating the natural system. Models are 
constructed from theoretically and experimentally derived thermo- 
dynamic data for the involved minerals and aqueous species. This 
equilibrium modeling approach was applied to the rock-water 
system at the East Mesa geothermal area in the Imperial Valley of 
— Results of petrographic and fluid analyses are given. 
(JGB) 


23493 (UCRL—13790) Trace metal speciation in saline waters 
affected by geothermal brines. Sposito, G.; Page, A.L. (California 
Univ., Riverside (USA)). Nov 1977. Contract W-7405-ENG-48. 
121p. NTIS, MF AOl. 

Portions of document are illegible. 

A description is given of the chemical equilibrium computer 
program GEOCHEM, which has been developed to calculate trace 
element speciation in soil, irrigation, drainage, or Salton Sea waters 
affected by geothermal brine. GEOCHEM is applied to irrigation 
water-brine mixtures and to Salton Sea water-brine mixtures in order 
to compute the chemical speciation of the elements Cd, Cu, Hg, Ni, 
Pb, and Zn, along with the oxyanions of As and B. The results 
suggest that the computer simulation can have an important effect on 
a program for managing brine spills. Appendices include published 
papers on related research. 


23494 Geochemical interpretation of bore drilled for thermal 
water by a divine message. Koga, A.; Noda, T. (Kyusha Univ., 
Beppu, Japan). J. Jpn. Geotherm. Energy Assoc.; 14: No. 3, 133- 
138(Sep 1977). (In Japanese). 

An old farmer, Ota-village, Minamioguni-Machi, Kumamoto 
Pref., drilled a hole up to 163 m to get thermal water by a divine 
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messa e, @ against a geologist’s opposition. The water obtained was a 
Na— I—HCO;—SO, type of 65°C, and the calculated tem- 
perature a at depth showed a 175°C in T/sub SiO2/ and 178°C in T/ 
sub NaKCa/, respectively. Both Hg and CO: surveys are recom- 
mended as new geochemical prospecting methods for geothermal 
exploration, especially in such a non-manifestation area. The center 
of the anomaly maps of Hg and CO; in soil and soil air at 1 m depth 
over a gave an excellent agreement with the drilling point. 
Moreover, ermal water flow at the underground of Ota village 
was confirmed along the river, trending East to West. 


23495 Chinetsu chitai no chikasui no kagakuseibun no tokucho to 
ryudo. (Characteristics and flow of chemical composition of ground 
water in geothermal field). Noda, T. Tokyo; Japan Geothermal 
Energy Association (1977). Ip. (CONF-761253—19). TIC. 

From 3. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (9 Dec 1976). 

Experiments were carried out simulating the interaction of 
groundwater with the rock structure at — geothermal field. 
Distilled water was mixed with average soil from the field and the 
change with time of the concentrations of various species in the 
eluate was measured. The results indicated that SO,, HCO; and Ca 
concentrations increased rapidly and were comparable in solubility 
to CaSO, and CaCOs. Rapid solution of Cl was also noted. SiOz 
dissolved quite slowly, taking a long time to reach the concentration 
of average groundwater. Cation exchange appeared to be random, 
but was found highly ordered on further analysis. Equations were 
determined which enable equilibrium temperatures to be determined 
from Na, K, and (Ca + Mg) concentrations. It was found that the 
direction of flow of the groundwater could be determined from its 
chemical composition. Multi-component matrix concentration corre- 
lation showed that the Beppu watershed is essentially a closed 
system, with no outside input to the alluvial cone. The aquifer is 
interrupted by faulting and has an additional control in the form of 
impermeable clay bedding. 


23496 Gaseous components and calcareous deposit in the thermal 
water at Shirahama spa. Ichida, S.; Imazu, T. Onsen Kogakkaishi; 12: 
No. 1, 1-7(1977). (In Japanese). 

The Miyuki hot springs in Shirahama spa are alkali bicarbon- 
ate springs containing carbon dioxide. A large amount of calcareous 
deposit precipitates after flowing out on the ground surface. The 
relationship among gaseous components, calcareous deposit and total 
discharge rate of the spring water was examined. The amount of 
carbon dioxide gas discharged from 1 liter of theermal water is about 
1 liter at the standard state. The deposit consists of calcium carbon- 
ate with a very small quantity of iron. It was affirmed through flow 
tests that the adhesion of the deposit can be reduced by the introduc- 
tion of carbon dioxide gas into the thermal water pipe line. 


23497 Change of chemical characteristics of thermal water by the 
intrusion of sea water. III. Chemical characteristics of thermal water 
and mixing ratio of sea and underground water in Ito Hot Springs. 


Mashiko, Y.; Kankoji, Y.; Tanaka, 
8-16(1977). (In Japanese). 

Ito is situated at the eastern coast of Izu Peninsula facing 
Sagami Bay. At present, there are about 374 thermal springs with 
total discharge rate of 4522 m*/day, temperature ranging from 25 to 
56°C. The following results were revealed from the analyses of 46 
thermal springs in 1972. Thermal water of Cl” greater than SO, 
type, which is formed by the intrusion of seawater, is distributed at 
the coastal area. Chemical characteristics are classifed as concentrat- 
ed common salt springs, weak common salt springs, simple thermals, 
and calcium chloride springs. The original thermal water in Ito 
thermal springs is simple thermal of SO,? greater than Cl” type, 
which is distributed in the inland area, and the temperature of the 
water is higher than that of Cl” greater than SO,? type. It is 
observed from the vertical distribution of Cl~ that its content in the 
thermal water increases with depth, and the thermal-seawater inter- 
face slopes downward from the coast. The intruded seawater wedge 
reaches about 1200 m inland from the coast at the depth of 600 m. 
Mixing ratio of seawater and underground water was calculated, 
provided that a thermal water is a mixture of sea, underground, and 
original thermal water. The maximum ratio of seawater was 55.9 
percent in M-258 spring in the coastal area. The intrusion of under- 
ground water was observed in the inland area. 


A. Onsen Kogakkaishi; 12: No. 1, 


23498 Seabed exhalation and water temperature in the northern 
part of Kagoshima Bay. Ozawa, T. (Tokyo Inst. of Tech., Science); 
Kosaka, I.; Mirabayashi, J. Kazan Hokoku; 15: No. 2, 41-52(1975). (In 
Japanese). 

Several new fumaroles in the seabed near Fukuyama were 
discovered at a depth of about 200 m in Kagoshima Bay. A survey 
made with an echo sounder confirmed the exhalation of gas bubbles 
from the fumaroles. The sea bottom topography was charted in 
detail and it was found that the gas was emanating from near the 
summit of a 100 m high topographic feature. A chemical analysis of 
the gas showed the presence of nitrogen, oxygen, hydrogen and 
methane. It is believed that carbon dioxide, hydrogen sulfide, sulfur 
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dioxide and hydrochloric acid, which are normally present in vol- 
canic gases, are absorbed by the sea water. The oxygen content of 
the gas is believed to be derived from the sea water and the 
hydrogen to be volcanic in origin. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 23475, 23482, 23487, 23540 


23499 (LA—7049-SR) Magnetic induction technique for map- 
ping vertical conductive fractures: status report. Landt, J.A.; Rowley, 
J.C.; Neudecker, J.W.; Koelle, A.R. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Dec 1977. Contract W-7405-ENG-36. 1lp. Dep. 
NTIS, PC A02/MF AO1. 

Fracture mapping plays a vital role in the production of 
energy from hot dry rock. Many fracture mapping techniques are 
summarized, and their merits discussed. Of these methods, one based 
on magnetic induction appears to be well suited for the hot dry rock 
application. As of August 1977, the status is given here of the 
development of a fracture mapping instrument using magnetic induc- 
tion. The basic analysis and electronic design have been completed. 
Detailed mechanical design and fabrication remain. 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 23502 


23500 Reich, A.E. et al. vs Commissioner of Internal Revenue 
and G.D. Rowan et al. vs Commissioner of Internal Revenue. U.S. 
Court of Appeals, Ninth Circuit. January 21, 1972. Fed. Rep.; 2: No. 
454, 1157-1159(1972). 

From decisions of the tax court, 52 T.C. 700, favorable to 
taxpayers, an appeal was taken. The Court of Appeals, Wright, 
Circuit Judge, held that taxpayers’ reserves of geothermal steam 
constituted an exhaustible natural resource and that geothermal 
steam was a gas’ within meaning of Internal Revenue Code provi- 
sions for percentage depletion deduction for intangible costs of 
drilling and developing oil and gas wells. 


23501 Japan's policy for geothermal development. Hayakawa, M. 
(Resources and Energy Agency, JP). Jinetsu Enerugi; 1: No. 1, 6- 
25(1976). (In Japanese). 

A report filed by the Energy Study Group of the Economic 
Plannning Agency (Japan), dated October 1969, estimated that 
future development of geothermal resources would amount to 1.4 
GW in the foreseeable future. However, a report by the Comprehen- 
sive Energy Council, dated August 1975, states that Japanese geo- 
thermal capacity will reach 2.1 GW by 1985. Geothermal develop- 
ment in Japan is presently regulated by the Hot Spring Law, the 
Mining Industry Law, the National Park Law, the National Forest 
Law, the Forest Law and the Electric Industry Law. It is considered 
imperative that a single law aimed at regulation of geothermal 
energy be enacted, similar to those in the US and New Zealand. 
Geothermal development in Japan and throughout the world is 
summarized and pertinent power plant specifications are presented in 
tables. Comparisons are made between geothermal energy and other 
means of electrical power generation. 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 23500, 23541, 24145 


23502 (PB—270256) Economic study of low temperature geother- 
mal energy in Lassen and Modoc Counties, California. (SEE CODE- 
9502554 California State Div. of Oil and Gas, Sacramento (USA)). 
Apr 1977. 94p. (JOB—2175-3). NTIS PC A0S5/MF A011. 

This report investigates the feasibility of using low cost, low 
temperature geothermal energy in job-producing industries to in- 
crease employment and encourage economic development. The 
study, encompassing all of Lassen and Modoc Counties, is site- 
specific, referencing candidate geothermal applications to known hot 
wells and springs. The emphasis is placed on economically practical 
and readily achievable applications from known resources. Land-use 
planning, institutional aspects, geological assessments, technical 
modeling and socioeconomic impacts are examined. 


23503 Outlines of debt assurance system in connection with 
geothermal development. Nakahara, T. (Japan Geothermal Resources 
Development Center). Jinetsu Enerugi; 2: No. 1, 19-32(1977). (In 
Japanese). 

The debt assurance program of the Japan Geothermal Re- 
sources Development Center is defined on the basis of a Standard for 
Debt Assurance Business’ which was approved by the Minister of 
International Trade Industry on Jan. 20, 1977, based on a decision by 
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the director of the board of the Center on June 14, 1976. It was 
designed so as to make its administration easier by reference to 
existing loan guarantee organizations, such as the Wastes Recycling 
Promotion Center, The Research and Development Type Enter- 
prises Upbringing Center, and the Used Paper Reclamation Promo- 
tion Center. The examination standards basically require that a 
geothermal developer be involved in the modernization of facilities 
which will achieve certain purposes of the Center's plans. The debt 
assurance grant (subsidy) from the government amounted to 80 
million yen and contributions from industry brought the total to 1.6 
hundred million yen for 1976. Based on common practice, the debt 
assurance ceiling should be fixed at ten times that amount, or 16 
hundred million yen. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 23493, 23529, 23530, 25159 


23504 (IVL-B—297) Geothermal plant at Ahuachapan in El Sal- 
vador and its possible effects on the water quality on the border river 
Rio Paz between El Salvador and Guatemala. Jerneloev, A.; Hult- 
berg, H.; Rosenblum, I. (Swedish Water and Air Pollution Research 
Lab., Stockholm). Jun 1976. 17p. Dep. NTIS (US Sales Only), PC 
A02/MF A011. 

The production of electricity at the geothermal plant in 
Ahuachapann E] Salvador is based on a hot water saline reservoir. 
As a result of this production, the reservoir water reaches the 
ground level with an amount of 0.45 mc/s (30 MW), and therefore 
creates a danger of polluting the water of Rio Paz. Furthermore it 
causes problems like lowering the production capacity of the reser- 
voir and conservation of the water level within the reservoir. Any 
increased input of arsenic and boron into Rio Paz during the dry 
season would seriously affect ithe water quality which is already 
highly polluted by these elements. The agricultural use of the water 
would be impossible at a time of the year when it is needed most. 


23505 (LBL—5231) Resource, technology, and environment at 
the geysers. Weres, O.; Tsao, K.; Wood, B. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Jun 1977. Contract W-7405- 
ENG-48. 348p. Dep. NTIS, PC A15/MF A011. 


A general review, description, and history of geothermal 
development at the Geysers is presented. Particular emphasis is 
placed on environmental impacts of development of the area. The 
discussion is presented under the following chapter titles: introduc- 
tion; energy, enthalpy and the First Law; vapor-producing geother- 
mal reservoirs—review and models; geothermal; entropy and the 
Second Law; ee plants—basics; H2S emissions; hydrogen sul- 


fide—possible health effects and odor; other emissions; power plant 
hydrogen sulfide abatement; hot water based geothermal develop- 
ment; phytotoxicity of geothermal emissions; appendices; and bib- 
liography. (JGB) 


23506 (UCID—17702) Removal of silica from spent geothermal 
brine. Ryon, R.W.; Hill, J.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Dec 1977. Contract W-7405-ENG-48. 
8p. Dep. NTIS, PC A02/MF AO1. 

Preliminary survey experiments conducted at the LLL Salton 
Sea Geothermal Test Site in April and May, 1977 are reported. The 
addition of caustic to raise the brine pH to approximately 6 precipi- 
tated silica and other materials. The addition of flocculating agents, 
such as ferric hydroxide, aids settling and filtration. Small-scale pilot 
plant studies are recommended. 


23507 Relation between geothermal hot water reinjection and 
earthquakes. Kubodera, A. (Kyoto Univ.); Sato, K.; Takahashi, H.; 
Suwa, A.; Kuroda, K.;Aibe, Y.; Yora, M. Jinetsu Enerugi; 2: No. 1, 
47-65(1977). (In Japanese). 

A seminar was held on the relationship between geothermal 
hot water reinjection and earthquakes. Included in the discussions 
were the Denver, Matsuhiro and Oita earthquakes. They were 
examined with respect to general hydrology and the influence of 
water injection in oil fields and geothermal fields. At Matsuhiro, 
water injection experiments with 2000 m deep wells showed that 
hypocenters moved along the local fault responsible for earthquakes, 
indicating that water injection was the initiating factor. At the Otake 
geothermal power station, seismic activity has been closely moni- 
tored since 1972. No P-S times greater than 1.0 second have been 
observed. All events were micro-earthquakes which occurred from 
the Aso district to the Yufuin district. This would indicate that water 
reinjection at Otake is completely unrelated to the Oita earthquake. 
It was concluded that possible problems associated with reinjection 
should be considered when future geothermal power plants are 
designed, even though earthquake initiation does not appear to be a 
significant risk at this time. 


ERA VOL. 3, NO. 10 


23508 Pollution control in geothermal . Hartley, R.P. (En- 
vironmental Protection Agency, Cincinnati). pp 607-613 of In Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Pollution problems will occur in geothermal energy develop- 
ment because large volumes of — geothermal fluid will be re- 
leased, potentially contaminating the air, surface waters, and ground 
waters. Waters may be highly saline and contain metals in hazardous 
concentrations. Noncondensible gases are of greatest concern in air 
discharges. The principal anticipated liquid disposal method is rein- 
jection to the producing reservoir, for which reliable technologies 
must be developed. Water treatment for surface discharge could be 
possible but costly, although minerals recovery might be a in 
some cases. The principal air pollutant of conern is hydrogen sulfide 
although such constituents as ammonia, radon, and mercury may 
also be significant. Considerable development and demonstration is 
under way for hydrogen sulfide removal. Resource characterization 
data are not yet sufficient to predict the full range of potential 
pollution problems, particularly for the widespread and variable 
liquid-dominated resource. 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 23504, 23505 


23509 (UCRL—52252) Potential growth of electric power pro- 
duction from Imperial Valley geothermal resources. Ermak, D.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Sep 1977. Contract W-7405-ENG-48. 33p. Dep. NTIS, PC A03/MF 
AOl. 

The growth of geothermal electric power operations in Impe- 
rial Valley, California is projected over the next 40 years. With 
commercial power forecast to become available in the 1980's, the 
scenario considers three subsequent growth rates: 40, 100, and 250 
MW per year. These growth rates, along with estimates of the total 
resource size, result in a maximum level of electric power produc- 
tion ranging from 1000 to 8000 MW to be attained in the 2010 to 
2020 time period. Power plant siting constraints are developed and 
used to make siting patterns for the 400- through 8000-MW level of 
power production. Two geothermal technologies are included in the 
scenario: flashed steam systems that produce cooling water from the 
geothermal steam condensate and emit noncondensable gases to the 
atmosphere; and high pressure, confined flow systems that inject the 
geoghermal fluid back into the ground. An analysis of the scenario is 
made with regard to well drilling and power plant construction 
rates, land use, cooling water requirements, and hydrogen sulfide 
emissions. 


DESIGN AND OPERATION 


23510 Construction of Hatchobaru geothermal power station. 
Katsuaki, Y. (Kyushu Elec. Power Co.). Jinetsu Enerugi; 2: No. 1, 
39-46(1977). (In Japanese). 

Geothe: exploration studies of the Hatchobaru geother- 
mal field began in 1963 and the drilling of steam wells was undertak- 
en in July 1968. As of 1977, six steam wells and five reinjection wells 
were completed. Power station planning was begun in 1975 and 
construction began in late 1976. It was hoped that the plant would 
go on-line for commercial operation in June 1977. A double flash 
system was chosen for the facility in order to make operation more 
economical. Steam pressure at the turbine inlet will be 709 kPa (7 
atm) primary and will have a temperature of 164.2°C prior to the 
main shut-off valve. The secon steam pressure will be 112 kPa 
(1.11 atm) and will have a temperature of 102.0°C prior to the 
secondary shut-off valve. The generator chosen for the station will 
have an output of 62 MW and will be hydrogen cooled. 


23511 Experiences with geothermal power plant installation trip 
to the Geysers field. Saito, Y. (Toshiba Elec. Co.). Jinetsu Enerugi; 2: 
No. 1, 33-38(1977). (In Japanese). 

Although the output of geothermal power plants in Japan is 
only about 200 MW as of 1977, Japanese produced facilities account 
for more than 60% of the worldwide total of about 2.6 GW from 
geothermal sources. The largest operational geothermal field in 1977 
is the Geysers in the US. Eleven generators, totalling 520 MW are in 
operation and an additional four, totalling 410 MW, are either being 
installed or are in production. Personnel of Toshiba have been 
assigned to the Geysers field since 1974 to assist in the installation of 
generators No. 9, 10 and 11. The Geysers system utilizes dry steam 
directly and the production wells are located from 1.5-2.0 km from 
the generators. Cooling water for the condensers is supplied from 
mechanically aerated cooling towers and excess cooling water is 
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reinjected, thereby avoiding thermal pollution and salination of 
nearby rivers. 


23512 Construction of Kuzuneda geothermal power station. Shi- 
gemitsu, H. (Tohoku Electric Power Co., JP). Jinetsu Enerugi; 2: 
No. 2, 38-47(1977). (In Japanese). 

After preliminary investigations by the Geological Survey of 
Japan, plans were drawn up for the construction of a power plant at 
the Kuzuneda geothermal field in 1969. The plans were approved by 
the Electric Power Development Coordination Council and con- 
struction was begun in 1975 by the Japan Metals and Chemicals Co., 
under the supervision of the Japan Natural Conservation Associ- 
ation. The equipment used in the plant has a rating of 9-12 kg/cm? 
steam pressure, except for pipes without safety valves, which are 
rated at 40 kg/cm”. The turbine utilizes an inlet pressure of 3.5 kg/ 
cm?/g, which was chosen after consideration of the pressure drop 
between wellhead and turbine and the equivalent cut-off pressure 
specification. The jet condenser operates at a vacuum of about 100 
mm(Hg) and the cooling tower is of the forced draft type. The 
electrical equipment includes epoxy varnished generator coils and a 
triple-wound transformer. After extensive corrosion testing, Cr-Mo- 
V steel was chosen for the turbine rotor and 12-Cr steel for the 
blades. 


23513 Present state of Onuma geothermal power station. Furuto, 
K. (Mitsubishi Metal Corp., Japan); Yoshida, Y. Jinetsu Enerugi; 2: 
No. 3, 29-35(1977). (In Japanese). 

The original planned output of the Onuma geothermal power 
plant was 10 MW, but it is presently operating at 7.5 MW. The steam 
production of the wells has dropped. This has been reflected in a 
4.4% reduction in average output and a 3.7% reduction in power 
production during 1975-1976. In September, 1976, a new well (O- 
8R) first produced steam at a rate of 17 t/h and hot water at a rate of 
70 t/h. Construction of the well-head equipment and transport 
piping is expected to be complete in late 1977. The connection of the 
new well will bring the plant’s output to 8.8 MW. An investigation 
well is also being sunk in the Sumikawa area. If the well is as 
successful as predicted, a new geothermal power station will be 
built. 


23514 Comparison of three working fluids for the design of 
geothermal power plants. Shepherd, D.G. (Cornell Univ., Ithaca, 
NY). pp 832-841 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Use of a binary cycle for geothermal power plants may be 
necessary to avoid frequent and heavy fouling of sensitive compo- 
nents and can have advantages in optimizing the system perform- 
ance. Design studies are reported here for three working fluids, R- 
21, isobutane, and F-85, resulting in a comparison of the condenser, 
turbine, and evaporator sizes for a range of cycle temperatures, 
pressures, and outputs. Fouling resistances exert a major effect on 
the heat transfer areas, so that the cycle efficiency is a more 
important factor than fluid properties. The superior thermodynamic 
performance of F-85 yields the lowest condenser and evaporator 
areas, but it requires double flow turbines at the higher outputs. For 
very small outputs, R-21 and isobutane tend to have lower turbine 
efficiencies and F-85 is superior. 


23515 Effect of reservoir temperature decline on geothermal 
power plant design and economics. Hankin, J.W.; Hogue, R.A.; 
Cassel, T.A.V.; Fick, T.R. (Bechtel Corp., San Francisco). pp 870- 
876 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977) 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The effects on design, capital cost, and bus-bar electric 
energy costs, caused by an anticipated decline in available geother- 
mal brine temperature over the lifetime of power plants, are de- 
scribed. A two-stage flashed-steam energy conversion process was 
used for the conceptual design of the power plants which operate 
from the liquid-dominated hydrothermal reservoir at Heber, Califor- 
nia. Plants with net capacities of 50, 100, and 200 MWe were 
investigated. The larger plant capacities require increased brine 
withdrawal rates from the reservoir and result in steeper brine 
temperature decline curves. The results show that it is important to 
include provision for geothermal brine temperature decline in the 
design of power plants to prevent loss of electric energy production 
capability and to reduce bus-bar electric energy costs. 


23516 Energy conversion equipment for using geothermal energy. 
Barber, R.E.; Nichols, K.E.; Prigmore, D.R. (to Sperry Rand Corp., 
New York (USA)). German(FRG) Patent 2,538,344/A/. 26 May 
1976. 23p. (In German). 
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The patent specification concerns a plant for the use of 
geothermal energy. There is a pump in a deep hole, which pumps 
hot liquid upwards. This flows through a heat exchanger on the 
earth’s surface, where it gives up its geothermal energy, and then 
flows back into the depths via a second deep hole. In the heat 
exchanger, an organic liquid of low boiling point is heated and is 
taken to several fast evaporation containers connected in series, 
until, after cooling and pressure release, it returns to the heat 
exchanger. The steam from the first fast evaporation container is 
taken to the high pressure stage of a turbine and then reaches the 
second fast evaporation container. From this, the steam is taken to 
the second turbine stage and reaches the third fast evaporation 
container etc. The waste steam of the last turbine stage is taken 
directly to the heat exchanger. This multi-stage turbine drives a 
generator for power generation. In order to make even better use of 
the geothermal energy, the waste steam of the turbine situated in the 
deep hole, which drives the pump situated there, is taken to a heat 
exchanger in a fast evaporation container, and the condensed water 
is re-used in this turbine. 


23517 Geothermal development in the Philippines. Yora, M. 
(Japan Geothermal Development Center). Jinetsu Enerugi; 1: No. 1, 
57-65(1976). (In Japanese). 

Three areas are actively under development in the Philip- 
pines. The largest geothermal facility to date is at Tiwi, followed by 
Los Banos and Tongonan. The first two are being developed by 
Philippine Geothermal Inc. (Union Oil) and the third is under the 
auspices of the government of New Zealand. The geophysical sur- 
veying at Los Banos was carried out by McPhar Geoservices. At 
Tiwi, 9 exploratory wells were drilled, ranging in depth from 1500- 
2743 m. Temperatures found ranged from 258 to 307°C and the 
possible power recoverable was estimated at 67 MW. As the steam 
contains about 5% non-condensible gases, carbonate scaling may be 
a problem. The power generating facilities were designed by Rosers 
International and will be supplied by Toshiba. At Los Banos, 8000- 
72,000 kg/hr/well of steam are produced, with an average tempera- 
ture of 295°C. The 55 MW turbines for Los Banos are being 
produced by Mitsubishi. 


23518 Status of Onikobe geothermal power station. Suzuki, H. 
(Electric Power Development Co., JP). Jinetsu Enerugi; 1: No. 1, 39- 
43(1976). (In Japanese). 

Basic geothermal prospecting was undertaken in the Onikobe 
district of the Naruko-Cho, Miyagi prefecture, in 1962. The pro- 
specting required an extended period of time for completion due to 
the extremely complicated geological structure of the area. Con- 
struction plans were approved by the 61st Power Cooperative 
Council in January 1973. Work was complete and certification tests 
were passed in March of 1975. The plant went on-line with a 9 MW 
capacity but improvements in the turbines and greater steam produc- 
tion led to an output of 11 MW by January 1976. The present output 
of the plant (1976) is 12.5 MW. Both the operation rate and the 
utilization ratio are rated at 92.8%. 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 23536 


23519 (UCRL— 13806) Investigation of clean water test sites for 
prototype turbomachinery. Cerini, D.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 5 Jan 1978. Contract W-7405- 
ENG-48. 29p. Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

Expanded development of total-flow expander technology in 
order to obtain efficient energy extraction from the liquid flow 
component of the geothermal well flow, in addition to steam enth- 
alpy conversion, has been undertaken by the University of Califor- 
nia, Lawrence Livermore Laboratory (LLL). The flow conditions 
necessary for this type of complete system performance character- 
ization are beyond the capabilities of the test facility utilized in the 
preliminary tests at the LLL hot-water test facility. As an alternative 
to increasing the existing facility to meet the expanded test require- 
ments, test facilities in the industrial California community are being 
surveyed to assess their capability in supporting future tests of the 
LLL expander. Biphase Engines, Inc. of Santa Monica, California 
was contracted by LLL to perform this survey. The goal of the 
Biphase Engines survey is to identify organizations with, first, an 
interest in supporting the LLL turbine test program and, second, to 
review their test capabilities with respect to the turbine test require- 
ments. The results of the survey are described in the following 
sections which includes a listing of all organizations contacted. The 
responses to all inquiries are given. The affirmative responses to the 
test-support requirement are detailed with a description of the test 
facility, range of operating conditions, facility modifications and 
auxiliary equipment required and costs thereof, and testing schedule 
costs. (JGB) 
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23520 (UCRL—79903) Technology development for high-salinity 

resources. Lundberg, A.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 5 Aug 1977. Contract W-7405- 
ENG-48. 30p. (CONF-771102—8). Dep. NTIS, PC A03/MF AOl. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

An impulse turbine for Total Flow utilization of geothermal 
fluids was tested. Performance measurements verify the calculational 
model. The research goal of 70% engine efficiency remains credible. 
Addition of acid to the brine prevents scaling and precipitation at 
moderate costs. Corrosion and erosion of turbine materials for the 
Total Flow Process are not severe. (JB) 


23521 (UTEC-ME—76-212) Computer program for determining 
the thermodynamic properties of Freon refrigerants. Riemer, D.H.; 
Jacobs, H.R.; Boehm, R.F. (Utah Univ., Salt Lake City (USA). 
Dept. of Mechanical Engineering). Dec 1977. Contract EY-76-S-07- 
1523. 105p. Dep. NTIS, PC A06/MF AO1. 
This program was written to be used as a subroutine. The 
ara determines the thermodynamics of Freon refrigerants. The 
ollowing refrigerants can be analyzed F-11, F-12, F-13, F-14, F-21, 
F-22, F-23, F-113, and F-114. The subroutine can evaluate a thermo- 
dynamic state for these refrigerants given any of the following pairs 
of state quantities: pressure and quality, pressure and entropy, pres- 
sure and enthalpy, temperature and quality, temperature and specific 
volume, and temperature and pressure. These six pairs of knowns 
allow the user to analyze any thermodynamic cycle utilizing a 
refrigerant as the working fluid. The Downing form of the Martin 
equation of state was used. This report contains a brief description, 
flow chart and listing of all subroutines required. 


23522 Liquid fluidized bed heat exchanger—horizontal experi- 
ments and data correlations. Allen, C.A.; Fukuda, O.; Grimmett, 
E.S.; McAtee, R.E. (Allied Chemical Corp., Idaho Falls, ID). pp 
824-831 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Heat transfer behavior of the horizontal fluidized bed heat 
exchanger is described. These data are compared to the data of the 
previously reported vertical fluidized bed heat exchanger experi- 
ments. Correlations of these data to literature sources show they best 
fit Hamilton's equations. This study describes the first demonstration 
of a horizontal configuration of the liquid-fluidized bed heat ex- 
changer. The results of the study led to a cost analysis showing its 
cost comparable to the conventional tube and shell heat exchanger. 


23523 Cost and performance comparison of flash binart and 
steam turbine cycles for the Imperial Valley, California. Eskesen, J.H. 
(General Electric Co., Lynn, MA). pp 842-849 of In Proceedings of 
the 12th intersociety energy conversion engineering conference. 
Vol. I. La Grange Park, IL; American Nuclear Society, Inc. (1977). 
From 12. intersociety energy conversion engineering confer- 

ence; bp mee ton, DC, USA (28 Aug 1977). 

INF-770804—P 1. 

ry 5 nda is made in this study of the performance and 
cost of dual flash organic Rankine (binary) cycles and steam turbine 
cycles designed specifically to exploit the geothermal resources at 
Niland and East Mesa in California's Imperial Valley. At East Mesa 
a steam turbine and binary cycle are compared. At Niland only the 
binary cycle is analyzed since the high CO. content of the resource 
precludes the use of condensing steam turbines. Turbine designs 
were formulated and costs established for power plants having a 
nominal generating capacity of SOMW. Steam and organic turbine 
a costs are estimated to be approximately $200/kW and 
100/kW, respectively, although savings in organic turbine costs are 


shown to be more than offset by heat exchanger costs and the high 
cost of organic condensers. Total installed cost for the steam turbine 
cycle at East Mesa is estimated to be almost $600/kW compared to 
660$/kW and $700/kW for the dual flash binary cycles at Niland 
and East Mesa, respectively. 


23524 Use of mixture working fluids in geothermal binary power 
cycles. Starling, K.E.; Fish, L.W.; Iqbal, K.Z.; West, H.H. (Univ. of 
Oklahoma, Norman). pp 850-856 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The use of hydrocarbon mixtures as working fluids in the 
geothermal binary power cycles provides certain advantages over 
systems based on = component working fluids. The composition 
of the working fluid can be changed in response to long-term 
variations in the available geothermal resource temperature. The 
dew point of a mixture can be customized to permit a lower turbine 
exhaust temperature, thereby reducing the condensor load. Further- 
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more, the problem of retrograde condensation can be reduced, 
allowing the designer to maximize turbine efficiency or reduce the 
condensor desuperheating duty. The advantages of the use of hydro- 
carbon mixtures in geothermal binary power cycles are discussed in 
detail with attention to the effective use of the geothermal resource, 
thermodynamic efficiency, and cost effectiveness. Calculations using 
a process simulation program are presented to support the argument 
that mixtures can be tailored to match the characteristics of the 
geothermal resource and the limitations imposed by the power 
conversion cycle. 


23525 Geothermal power cycle analysis. Schapiro, A.R.; Hajela, 
G.P. (Rockwell International, Canoga Park, CA). pp 857-864 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P 1. 

A study was conducted to analyze and select (from the direct 
steam flash, flash binary, and direct binary cycles) a power genera- 
tion cycle producing 10 MW net electric power output, that has the 
lowest capital cost for two brine models: one for high-temperature/ 
high- salinity brine and the other for low-temperature/low salinity 
brine. For each cycle, the thermodynamic performance and capital 
cost were analyzed. The materials of construction used in estimating 
the cost of the components were: (1) carbon steel and (2) materials 
selected for each component that shows promise for longer life. 
Estimates with components constructed of carbon steel were made 
to give an equal basis to the comparison. The effects of the materials 
of construction upon the cycle selected were ascertained. 


23526 Multiparameter optimization studies on geothermal energy 
cycles. Pope, W.L.; Pines, H.S.; Silvester, L.F.; Green, M.A.; Wil- 
liams, J.D. (Univ. of California, Berkeley). pp 865-869 of In Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
ence. Vol. I. La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Various standard geothermal power cycles are modeled and 
optimized with program GEOTHM. The results are displayed in 3- 
D isometric form. These graphical plots vividly display the sensitiv- 
ity of energy cost and other performance criteria as a result of 
departures from the design operating point. For example, the mutual 
interaction of energy cost, resource utilization efficiency, and re- 
source temperature as an EC-RUE-RT surface for a range of tem- 
peratures between 100°C and 300°C are presented. Calculation 
results will be presented for subcritical and supercritical binary 
cycles with several pure fluids, and on two stage flashed steam 
cycles for practical non-condensable gas levels. 


23527 Two-phase rotary separator demonstration system for geo- 
thermal energy conversion. Cerini, D.J. (Biphase Engines, Inc., Santa 
Monica, CA). pp 884-892 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Direct utilization of two-phase geothermal well flow has been 
investigated experimentally with a rotary separator system. The 
system tested is a portion of a total-flow concept for geothermal 
energy conversion that incorporates the features of high efficiency, 
scale resistance and system simplicity. The first experimental system 
(two-phase nozzle, rotary separator, and liquid pickup) has demon- 
strated the ability to convert efficiently geothermal wellhead enth- 
alpy to two-phase flow kinetic energy at the nozzle exit. The 
performance measurements show a 36 percent conversion efficiency. 
The rotary separator removes the steam from the liquid flow; the 
liquid pickup converts liquid kinetic energy to either pressure or 
torque. Component efficiencies for nozzle, separator and liquid re- 
covery were measured as a function of facility steam pressure and 
quality. Similar tests are in progress at a Brawley, California geo- 
thermal well site to demonstrate performance and scale tolerance. 


23528 Helical screw expander evaluation project. McKay, R.A. 
(Jet Propulsion Lab., Pasadena, CA). pp 899-903 of In Proceedings 
of the 12th intersociety energy conversion engineering conference. 
Vol. I. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A positive-displacement helical-screw expander of the Ly- 
sholm type has been adapted for geothermal service and successfully 
demonstrated in a 50 kW prototype power system. Preparation is 
made to evaluate the expander by testing a new model in a 1 MW 
power system under wellhead conditions in selected liquid-dominat- 
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ed geothermal fields. The objectives are to determine the perform- 
ance characteristics of the expander and power system over a broad 
— of operating conditions and also to examine the concept of 
wellhead power plants. 


GEOTHERMAL ENGINEERING 


23529 (EQL-Memo—20) Engineering aspects of geothermal de- 
velopment in the Imperial Valley. Goldsmith, M. (California Inst. of 
Tech., Pasadena (USA). Environmental Quality Lab.). Dec 1976. 
54p. Inst. of Tech., Environmental Quality Lab., Pasadena, CA. 

In order to provide background for introduction of a Geo- 
thermal Element into the General Plan of the County of Imperial, 
California, studies were conducted on resource evaluation, engineer- 
ing development, environmental impact, economics, regulation, and 
so forth. This document is a collection of reviews of engineering 
matters pertinent to the County’s plan. Briefly, the contents include 
discussions of drilling practice, costs, and land requirements. Brief 
notes on reinjection and on fluid transmission follow. The section on 
power plants attempts to give scaling relationships for land area, 
costs, and performance, according to size and reservoir temperature. 
The problem of cooling power plants is important, particularly in an 
arid agricultural area. Cooling requirements, water availability, and 
water suitability are discussed in turn. The question of the interac- 
tions of the hydrologic cycle, withdrawals for cooling, and the 
Salton Sea is covered in a separate EQL document. Finally, there 
are sections devoted to nonelectrical uses for the geothermal re- 
sources, including production of fresh water and chemicals. The 
direct uses for geothermal heat are not included. 


23530 (UCID—17637) Preliminary tests using a laser particle- 
size analyzer on geothermal brine. Grens, J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 18 Nov 1977. Contract W- 
7405-ENG-48. 18p. Dep. NTIS, PC A02/MF AO1. 

A laser light-scattering particle-size analyzer was used for a 
two-day period under limited field conditions to observe the occur- 
rence and growth of particles in geothermal brines. Tests were 
conducted under conditions where both pH and rate of cooling to 
room temperature strongly influence the size and nature of the 
particulate population, with a low (4.5) pH and rapid quenching 
favoring slow growth rates. A method for estimating particulate 
mass in time periods shorter than 6 h from quenching is presented. 
Some implications for sampling and solids analysis are discussed. 


DRILLING TECHNOLOGY AND WELL HARDWARE 


23531 (COO—2677-11) Design of a water jet drill for develop- 
ment of geothermal resources. Progress report, October 1—November 
30, 1977. (Missouri Univ., Rolla (USA). Rock Mechanics and Explo- 
sives Research Center). 1977. Contract EY-76-S-02-2677. 4p. Dep. 
NTIS, PC A02/MF AO1. 

Progress is reported in the evaluation of the performance of a 
water jet drill in a stressed rock, particularly in drilling at hole 
diameters in excess of one inch. Drilling tests are being carried out in 
a barrier pillar in a layer of coarse, lead-bearing sandstone. Problems 
encountered in the test drilling are discussed. (JGB) 


23532 How are geothermal wells drilled . Matsuo, K. (Teiseki 
Drilling Industry, Ltd., Japan); Nakamura, S. Jinetsu Enerugi; 2: No. 
3, 54-62(1977). (In Japanese). 

In general, wells are drilled to different scale for different 
purposes (exploration, production). They are generally classified as 
structural, investigative, production, and reinjection wells. Two 
types of drilling are commonly used: rotary and percussion. Al- 
though rotary drilling techniques have been more widely developed, 
percussion methods are being used more frequently, due to their 
superiority in unconsolidated and fractured strata, such as Quaterna- 
ry volcanics, and their speed when drilling large-bore wells. The 
rotary method utilizes a drilling fluid to remove the rock chips 
created. In some cases, combined rotary and percussion techniques 
are used. Rotary drills are classfied as turbo-drills, dyna-drills, or 
electro-drills. The first two are particularly well suited to inclined 
drilling, while the electro-drill is most commonly used in horizontal 
drilling such as tunnel construction. Rotary-percussion hybrids are 
most advantageous in situations where the application of a load from 
the surface is made difficult by the presence of hard rock or near- 
surface boulders. 


23533 Thermocorer for geothermal applications. Benson, G.M. 
(ERG, Inc., Oakland, CA). pp 912-917 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Thermocorer, a thermo-mechanical core-drill, uses recirculat- 
ing hot melts and rotating jet-nozzles to produce advance rates 1000 
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times faster than achieved by the Subterrene and at specific energy 
consumptions approximating those of conventional rotary drills. 
Advance is produced by forming a kerf with resulting core and 
glass-lined bore-hole. The kerf is formed by dynamic thermo-fractur- 
ing and the core, of virgin earth, is continuously removed for real- 
time analysis. The core-shell and bore-casing provide structural 
support for core removal and hole stabilization. The principles 
involved are described and are confirmed by experimental and 
theoretical results. Results of high temperature material studies are 
presented. System configuration and requirements are detailed. Geo- 
thermal energy applications are discussed, including cost and per- 
formance predictions, noting the insensitivity of Thermocoring to 
strata temperature and composition. 


FLUID TRANSMISSION 


23534 Design and field test of a steam powered downhole geother- 
mal pump. Nichols, K.E. (Barber-Nichols Engineering Co., Arvada, 
CO); Prigmore, D.; Matthews, H.; Halat, J. pp 877-883 of In Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A totally new concept for pumping geothermal wells has 
been designed and tested in a well. The pump work required is 
extracted from the thermal energy of the brine by a downhole boiler. 
The resulting steam drives a turbopump delivering pressurized brine 
to the surface. The exhaust steam is ducted to the surface where it is 
condensed and returned to the downhole boiler. The TPU (turbine 
pump unit) utilizes a single stage mixed flow impeller that achieves 
pumping efficiencies over 80 percent, driven by a two-stage steam 
turbine. The shaft is supported by water-lubricated bearings that 
have been tested at temperatures over 400°F. The field test program 
was conducted from June, 1976 to early December, 1976 at Heber, 
CA. The pumping tests were successful and it was demonstrated that 
the steam powered concept is feasible. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 23520 


23535 (EPRI-ER—476) Study of brine treatment. Final report. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 
1977. Contract W-7405-ENG-48. 253p. (LBL—6371). Dep. NTIS, 
PC Al2/MF AO1. 

Available information pertinent to the treatment of geother- 
mal brines was collected by literature search and then evaluated and 
summarized for use by the electric utility and geothermal industries. 
The information was screened from the geothermal, oil and gas, 
wastewater disposal, and boiler water treatment industries. The 
current state of knowledge and methodology concerning the treat- 
ment of geothermal brines to control scaling and corrosion in 
geothermal electric power production was assessed. Currently, geo- 
thermal scale in pipes and wells is removed by physical or chemical 
methods. There is a growing effort on developing methods to 
control scale formation for both fresh and spent brines, including pH 
adjustment and application of an electrical potential for fresh fluids, 
and coagulation to treat spent fluids. Current methods of corrosion 
control center around planned replacement of piping and other plant 
components, with efforts focused primarily on development of mate- 
rials with improved corrosion resistance. Recommendations for ad- 
ditional work to improve brine treatment include the following: (1) 
chemical and physical characterization of brine and scale composi- 
tions, (2) basic data on the mechanism of scale formation and the 
effects of inhibitors, (3) development of instrumentation to monitor 
geothermal brine constituents, (4) correlation of laboratory results 
with field test data, and (5) screening of currently available commer- 
cial inhibitors for application to geothermal brines. An annotated 
bibliography of the reference material used in this study is included. 


23536 (UCID— 17636) LLL total flow geothermal program: sum- 
mary of two-phase nozzle tests for scale control and materials perform- 
ance. Tardiff, G.E. (ed.). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1 Dec 1977. Contract W-7405-ENG-48. 17p. 
Dep. NTIS, PC A02/MF AO1. 

A series of nozzle and wearblade tests to evaluate scale 
control and materials performance under total flow nozzle inlet 
conditions and simulated turbine blade environments was completed 
using Magmamax No. 1 well fluid. Brine acidification was effective 
in preventing scale in nozzles and on wearblade flow surfaces. Acid 
consumption measurements indicate that acid cost will be less than 2 
mills/100 Ib. brine. Measured erosion rates were low and the results 
indicate that available materials will allow successful turbine oper- 
ation for many years. Stress corrosion cracking was not observed in 
specimens of the leading candidate turbine material (Ti-6A1-4V) 
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after up to 60-hours operation at stresses similar to those expected in 
an operating turbine system. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 23515, 23517 


23537 (TID—28011) Preliminary report on reservoir tests at 
East Mesa Geothermal Site, California. Narasimhan, T.N.; Wither- 
spoon, P.A. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 4 Mar 1976. Contract W-7405-ENG-48. 10p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

Reservoir tests on the geothermal well field at East Mesa, 
California were conducted in two phases. The first phase was aimed 
at conducting a production test on well 31-1. This production test 
was to consist of placing the pressure gage (HP gage) at a depth of 
5700 feet within 31-1, produce 31-1 at the rate of approximately 50 
gpm for about 48 hours, and observe the consequent pressure 
changes. This production test could not be carried out successfully 
because the HP gage failed to function satisfactorily at a temperature 
of 318°F (159°C) prevalent at 5700 feet. During the second phase of 
the testing operations, an interference test was conducted with the 
help of two HP gages. The interference test consisted in producing 
6-2 and observing the pressure changes in wells 6-1 and 8-1. The 
details of this test are reported. (JGB) 


23538 (UCRL—77323) Thermal depletion of a geothermal reser- 
voir with both fracture and pore permeability. Kasameyer, P.W.; 
Schroeder, R.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 10 Aug 1976. Contract W-7405-ENG-48. 37p. 
Dep. NTIS, PC A03/MF AO1. 

A method for estimating the useful lifetime of a reservoir in 
porous rock where the injection and production wells intersect a 
fracture system is presented. Equations were derived for the pore- 
fluid and fracture-fluid temperatures averaged over large regions of 
the geothermal field. Problems such as incomplete areal sweep and 
interfingering of cool and hot fluids are ignored. Approximate 
equations relating average temperatures to the heat flowing from 
rock to fluid were developed, and their use is justified by comparing 
the results with solutions of the exact equations. The equations for 
the temperature decline can be solved quickly. In the model, frac- 
tures are characterized by three parameters: aperture w, permeability 
k/sub fr/, and spacings between fractures D. For certain values of 
these parameters, cool reinjected fluid in fractures may reach the 
production wells long before all the warm pore fluid has been 
tapped, shortening the useful lifetime of the field. The traditional 
(and important) problems of reservoir engineering, flow rate deter- 
mination, drawdown, sweep patterns, etc. were ignored. Thus the 
results are most useful in providing a correction factor which can be 
applied to lifetime estimates obtained from a detailed simulation of a 
field assuming porous rock. That correction factor is plotted for 
clean fractures (k/sub fr/ = w?/12) as a function of w and D for 
several lifetime ranges. Small-scale fractures seen in cores from the 
Salton Sea Geothermal Field are too closely spaced to reduce 
lifetime estimates. However, large-scale fault systems exist within 
that field, and they are attractive drilling targets because they 
produce large flow rates. If large scale faults communicate between 
injection and production wells, they may reduce the useful lifetime 
of those wells. 


23539 Evaluating the energy capacity and lifetime of fracture 
dominated geo reservoirs. Sandquist, G. (Univ. of Utah, Salt 
Lake City); Swanson, S.; Stoker, R.; Kunze, J. pp 804-809 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

An analytical model is proposed for describing the long 
duration fluid temperature inversions which have been measured in 
geothermal well shafts at the Raft River geothermal site after cold 
water reinjection and subsequent free outflow. These anomolous 
temperature distributions are apparently associated with fracture 
distributions of varying permeability and anisotropic thermal and 
mass transport properties. Laboratory model and field data are 
presented to support the reservoir model. Significantly, it may be 
possible through a controlled series of cold water reinjection and 
free flow experiments to identify and evaluate the producing zones 
within fracture-dominated, hot water geothermal systems. 


23540 Geothermal development at Takinoue field in Shizuishi- 
Cho, Iwate. Nakamura, H. (Japan Metals and Chemicals Co.). Jinetsu 
Enerugi; 1: No. 1, 44-56(1976). (In Japanese). 

The Takinoue geothermal field is located in typical Neogene 
formations. It is currently under development by the Japan Metals 
and Chemicals Co. and the Tohoku Electric Power Co. The com- 
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pleted power plant will produce 50 MW of electricity. Preliminary 
investigations of the field were carried out from 1969-1973. Pro- 
specting wells were drilled in 1972. Six of the wells were from 700- 
1200 m depth and 10.16 cm liners were inserted below 500 m. 
During the drilling of these wells, cutting and core analyses, electri- 
cal logging, flow testing, and water analyses were performed. Tem- 
perature measurements showed that the wells were in the range of 
230-240°C. Chemical analysis showed that the water present was of 
the typical hydrothermal variety, with an arsenic content of 2-4 
ppm. At present, 10 production wells have been drilled to depths of 
1000 to 1600 m and the average steam production is about 460 t/h. 
As construction of the facilities has been underway since early 1976, 
the plant is expected to be complete by the end of 1977. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


23541 (NP—22783) Report on the LASL hot-dry-rock geother- 
mal project. Rummel, F. (Ruhr-Univ., Bochum (Germany, F.R.)). 
Mar 1977. 30p. (In German). Dep. NTIS (US Sales Only), PC A03/ 
MF AOI. 

The object of the Los Alamos Scientific Labs hot-dry-rock 
project is the extraction of geothermal energy from the deep strata 
of a young volcanic massif near Alamos, N.M. Physically, the 
project comprises a pair of boreholes reaching a depth of 3.0 km, 
where the temperature is about 200°C. The boreholes are connected 
by a hydraulically fractured rock mass through which water will be 

umped. The system is scheduled to be 7 into operation with a 10 
Mw generator at the end of 1977. As of March 1977, the total cost 


of the project was about 20 million US dollars and the drilling cost 
averaged 250 dollars per meter. Detailed data concerning the staff- 
ing and organization of the project are provided in tables. 


23542 (TID—28012) Project development plan for East Mesa 
Geothermal Test Center. (Department of the Interior, Washington, 
D.C. (USA)). Mar 1975. Contract W-7405-ENG-48. 56p. NTIS, MF 
AOl. 


Portions of document are illegible. 

Plans for a test facility for geothermal energy systems and 
components designed for moderate temperature/low salinity geo- 
thermal fluids available at the East Mesa site in the Imperial Valley 
of California are discussed. Details of the following phases of devel- 
opment are given: technical plan; management plan; procurement 
and contracting plan; technology transfer and utilization plan; and 
resource requirements. (JGB) 


23543 Geothermal well stimulation with a secondary fluid. Shein- 
baum, I. (I. Sheinbaum Co., Pasadena, CA). pp 798-803 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The stimulation of liquid dominated geothermal wells for 
maximizing the production of thermal energy seems to be the next 
frontier of geothermal research. By injecting a secondary fluid down 
the geothermal well bore it is possible to optimize the production of 
a geothermal well and at the same time pump the geothermal heat to 
the surface. The system can be advantageously utilized for self- 
flowing and non-self-flowing geothermal reservoirs where the geo- 
thermal heat can be utilized above ground for the production of 
power by any of the known power cycles. The use of this stimula- 
tion technique will eliminate the necessity for down hole pumping 
and the parasitic losses associated with it. 


23544 Laboratory studies of hydraulic fracturing. pp 135-170 of 
In Annual report for 1975: special program in rock mechanics. 
Rummel, F.; Jung, R.; Zoback, M. Karlsruhe, Germany; Karlsruhe 
University (1977). (In German) 

The production of tensile fractures by increasing the hydro- 
static pressure on a material is a technique widely applied in the 
petroleum industry for increasing production. Experiments were 
carried out in hopes of extending this method to geothermal energy 
exploitation. Hydraulic fracturing experiments on rock samples 
showed that the critical hydrostatic pressure is dependent on the 
pumping rate when measured at an unstable fracture extension. At 
pressures between 10 mbar/s and 10 dbar/s, the critical pressure 
increases logarithmically with pressure. Evaluation of additional 
parameters (flux, blast hole deformation, seismo-acoustic activity) 
indicate that significant differences exist in fracture formation de- 
pending on the state of fracture extensions. In high pressure experi- 
ments, the critical pressure at the beginning of fracture is far below 
the pressure at which unstable fracture extension occurs and is 
independent of total pressure. Tensile strength values of crystalline 
rocks is volume dependent. For gabbro, the critical pressure de- 
creased by 50 percent when the sample length was increased from 3 
to 20 cm. Application of the laboratory studies to in situ measure- 
ments is not possible, due to the greater incidence of structural 
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defects in the natural setting. Use of a highly viscous bentonite 
emulsion to improve the pressure effects in fractured strata is recom- 
mended. 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 23471 


23545 Geothermal space heating the symbiosis with fossil fuel. 
Kunze, J.F. (Idaho National Engineering Lab., Idaho Falls). pp 810- 
815 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Despite claims of great economy for geothermal space heat- 
ing systems, the idea is finding little application in practice in the 
USA. The principal deterrant is the high capital cost accompanied 
by a low utilization factor (except for Alaska, where nearly 12- 
month use is likely in many areas). Aside from the risk of tapping 
and using a suitable resource, the capital cost problem must be 
addressed by somehow raising the utilization factor. Fortunately, 
this is possible in most climates by designing the system to serve a 
total number of buildings on an average winter day and using stored 
fossil fuel to peak the system on the coldest of days. 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 23484 


23546 Report of volcanoes, July-September 1975. Kazan Hokoku; 
15: No. 3, 1-72(1977). (In Japanese). 

This document details the activities of about 25 Japanese 
volcanoes during the period of July through September, 1975. Mea- 
surements of seismic activity and geochemical analyses are provided. 
The volcanoes Asosan, Sakurajima, and Izu-Oshima, which are 
under investigation as possible geothermal energy sources, are in- 
cluded. 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 23492, 23506 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 23544 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 23495 


23547 Variation in concentration of hot spring water by the 
reaction of rock with continuous flow of hot spring water of the 
Tamagawa Hot Springs. Iwasaki, I.; Yoshiike, Y.; Yoshida, S.; 
Ohmori, T. (Toho Univ., Japan). Onsen Kagaku; 27: No. 1, 1-16(Jun 
1976). (In Japanese). 

A study on the reaction of rocks with flowing hot-spring 
water in situ is reported. Rock and hot spring water from the 
Tamagawa Hot Springs were used in-situ for an examination of 
contamination by components of rocks into hot spring water and 
hydrothermal alteration of rocks by flowing hot spring waters. By 
the dynamic method, each stage of interaction of rock and water 
(variations in concentrations of the components of hot spring water 
and chemical composition of the residual rocks in connection with 
the lapse of interaction time) was studied in detail. All the compo- 
nents of rock were extracted more or less into the hot spring water. 
However, the behavior of each component in extraction was quite 
different from one another depending on the nature of the compo- 
nents in rock and water, and of the components themselves and 
water. Gnerally, extraction of components into hot spring water is 
effective only at the earlier stages of interaction of rock and water. 


TIDAL POWER PLANTS 


REFER ALSO TO CITATION(S) 24181 


WIND ENERGY 


WIND ENERGY 


REFER ALSO TO CITATION(S) 24332 


23548 (PB—247970) Wind energy utilization: a bibliography with 
abstracts. Cumulative volume 1944—1974, (New Mexico Univ., Albu- 
querque (USA). Technology Application Center). Apr 1975. 405p. 
Dep. NTIS $10.00. 

To compile this bibliography on wind energy, the TAC staff 
retrieved and evaluated wind information from throughout the 
world. Significant sources included Scientific and Technical Aero- 
space Reports, Engineering Index, Government Report Announce- 
ments, Energy Abstracts, International Aerospace Abstracts, the 
Oklahoma State University Synopsis of Energy Research, among 
others. The bibliography substantiates that much of wind research, 
as it relates to energy considerations, was accomplished early in this 
century. This document includes an annotated bibliography by sub- 
ject headings, an index of authors, index of corporate sources, index 
of titles, and index of keywords. 


23549 Wind power. Howe, E.D. Sunworld; No. 2, 6-9(Nov 
1976). 

Comparisons are made between wind-power and water- 
power generation in a superficial review. Different types of each are 
briefly described. It is concluded that wind-power is trending 
toward a more favorable source around the world. 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 23562 


23550 (RLO—2344-5) Coastal zone wind energy. Annual pro- 
gress report, 15 March 1977—15 June 1977. Garstang, M.; Aspliden, 
C.; Pielke, R.; Nnaji, S. (Virginia Univ., Charlottesville (USA). 
Dept. of Environmental Sciences). 23 Jun 1977. Contract EY-76-S- 
06-2344. 3p. Dep. NTIS, PC A02/MF AO1. 

During the past quarter most of the data outlined in the half- 
yearly report has been acquired or is now nearly completely com- 
piled. These consist of the following: high frequency wind measure- 
ments from NASA Wallops Flight Facility towers; examples (12 
hours) of the observations taken at the surface, 50 ft., 100 ft., 150 ft., 
200 ft., 250 ft. and 300 ft. at 2 sec™' have been acquired. Further data 
in January 1977 is being compiled for testing — the model; 
medium frequency wind measurements from NASA Wallops 10 m 
towers (island and mainland) for one year; low frequency wind 
measurements from 50 coastal stations together with other surface 
meteorological variables; and Coast Guard stations and ocean sta- 
tions. 


23551 Meteorology and utilisation of wind energy. Roth, R. 
(Technische Univ. Hannover (Germany, F.R.). Inst. fuer Meteorolo- 
gie und Klimatologie). pp 71-79 of In Energie vom Wind. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

Economic utilization of wind energy by WECS (Wind 
Energy Converting Systems) presupposes as exact a knowledge of 
the wind field as possible. The task of providing this belongs to the 
subject of meteorology. The required information is explained and 
the present day state of knowledge is discussed. This applies above 
all to large plant (greater than 1 MW (elec) rated output) as great 
meteorological problems occur here. 


REGULATIONS 


23552 (DOE/NSF/19137—77/3) Legal-institutional arrange- 
ments facilitating offshore wind energy conversion systems (WECS) 
utilization. Final report. Mayo, L.H. (George Washington Univ., 
Washington, D.C. (USA)). Sep 1977. 103p. Dep. NTIS, PC A06/ 
MF AOl. 

Concern for the continuing sufficiency of energy supplies in 
the U.S. has tended to direct increasing attention to unconventional 
sources of supply, including wind energy. Some of the more striking 
proposals for the utilization of wind energy relate to offshore con- 
figurations. The legal-institutional arrangements for facilitating the 
utilization of offshore wind energy conversion systems (WECS) are 
examined by positioning three program alternatives and analyzing 
the institutional support required for the implementation of each. 


23553 (NSF/RA—770204) Legal-institutional implications of 
Wind Energy Conversion Systems (WECS). Final report. (George 
Washington Univ., Washington, D.C. (USA). Program of Policy 
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Studies in Science and Technology). Sep 1977. 332p. Dep. NTIS, PC 
A15/MF AOl. 

A statement of the principal overall conclusions of the Report 
is presented. Because of the interplay between technical, economic, 
social, and legal factors, some information about wind systems, their 
likely applications, and the problems raised thereby is presented. The 
most significant legal obstacles to the utilization of land-based 
WECS are described. The features of the existing legal structure 
which may facilitate the implementation of such systems are dis- 
cussed. The ways in which the legal situation varies with particular 
applications, and which applications pose the greatest and fewest 
legal difficulties are summarized. A separate section is devoted to the 
complex subject of offshore wind systems. 


ECONOMICS 
REFER ALSO TO CITATION(S) 23562 


23554 Possibilities of and future for the use of wind energy. 
Huetter, U. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Flug- 
zeugbau; Stuttgart Univ. (TH) (Germany, F.R.). Forschungsinstitut 
Windenergietechnik). pp 1-15 of In Energie vom wind. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The possibilities of and future for the use of wind energy in 
West Germany are discussed, based on meteorological data. Taking 
into account various technical and economic factors it is proposed to 
instal wind-powered converters in the 2 MW to 5 MW class at about 
5 times diametral spacing along existing regional roads. 


23555 Netherland’s national research programme on wind energy. 
Piepers, G.G. (Stichting Energieonderzoek Centrum Nederland, 
Petten). pp 17-22 of In Energie vom Wind. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A survey is presented on the Netherland’s national research 
program on wind energy approved in Febr. 1976 by the Dutch 
government. The objective of the program is to study the technical 
and economical feasibility of large-scale utilization of wind energy in 
the Netherlands. 


23556 Wind energy programme of the Danish government and the 
Danish electricity . Grastrup, H. (Jysk-Fynske Elsamar- 
bejde (ELSAM), Fredericia (Denmark)). pp 23-26 of In Energie 
vom Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; Ss 
(1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A survey is presented of the Danish Wind energy pro- 
gramme, which was approved in 1976. This programme is designed 
to produce realistic data on the technology and economic feasibility 
of the utilization of wind energy from concrete, practical solutions to 
technical problems, and from measurements and experience in using 
wind turbines. 


23557 Swedish wind energy programme. Hugosson, S. (National 
Swedish Board of Energy Source Development, Stockholm). pp 27- 
38 of In Energie vom Wind. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A survey is presented on the Swedish wind energy program 
initiated in 1973. Among others, organization of the program, choice 
of applications, choice of technology are discussed. It was decided to 
devote most of the efforts to develop large units connected to the 
national electric power system. Horizontal axis propeller-type tur- 
bines are the main technology chosen for the program. 


23558 Programme for the use of wind energy in the context of 
non-nuclear energy research. Windheim, R. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Projekt Energieforschung). pp 
39-46 of In Energie vom Wind. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The outline programme on energy research of the West 
Germany Government includes wind power. A survey is presented 
on the programme for the use of wind power. In the context of this 
programme, the construction of the GROWIAN (large wind power 
ee eee equipment with an output of 2-3 MW is to be 
carried out. 


23559 Results of German wind energy studies. Meliss, M. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Programm- 
gruppe Systemforschung und Technologische Entwicklung). pp 47- 
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69 of In a vom Wind. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The results are presented of an investigation of the possibility 
of — wind energy in West Germany. The investigation is based 
on the following categories: physical basis and theoretical potential 
of wind energy, wind energy plant and theoretically/technically 
feasible potential, aspects of utilization and economic potential, 
recommendations for research and development work. 


23560 Possibility of demand-orientated generation from wind 
energy. Molly, J.P. (Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Stuttgart (Germany, F.R.). Inst. fuer 
Bauweisen- und Konstruktionsforschung). pp 223-250 of In Energie 
vom Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; Ss 
(1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The energy yield of a power station consisting of a wind 
energy converter and store is considerably affected by the choice of 
specific characteristics of both components. Boundary conditions of 
the optimisation process include the site, consumer characteristics 
and a minimum requirement of security of supply. If the costs of the 
power station components are known, then taking into account the 
boundary conditions, the wind power station showing the most 
favourable costs can be determined. The conditions and the method 
of calculating the optimum rotor speed, the best specific rotor 
surface output and the storage capacity, required for a certain 
security of supply are shown in the paper. 


23561 Possibilities of using wind energy in the countries of the 
third world. Vendolsky, I. (Deutsche Gesellschaft fuer Technische 
Zusammenarbeit (GTZ), Eschborn (Germany, F.R.). Fachbereich 
Energiewirtschaft/Elektrotechnik). pp 305-322 of In Energie vom 
Wind. Bossel, U. (ed.). Muenchen, Gateeaw. F.R.; DGS (1977). (in 
German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The fields of application for the use of wind power in 
countries of the Third World do not necessarily coincide with those 
of the Industrial Countries. In the Industrial Countries one is con- 
cerned with producing more energy economically, but it is the aim 
of the Third World Countries simply to obtain energy, because of 
the low stage of development of the infra-structure, where for 
irrigation and drinking water projects, secure output is not of such 
importance as the provision of a certain amount of work (energy) in 
a certain space of time. A possibility is shown where in conditions of 
lack of fossil fuels on an island with relatively good infra-structure, 
the = of wind energy for electricity generation appears to be very 
suitable. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 23610 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 23340, 24181 


(NP—22617) Wind energy development potential for the 
Niagara Frontier Transportation Authority: pre-proposal. (Energy 
Research Group of Western New York (USA)). 1976. 67p. TIC. 
Information on the feasibility of using wind power for electric 
power production in western New York is presented. Areas of 
investigation for the Niagara Frontier Transportation Authority 
include an energy demand analysis; alternative energy options; wind 
survey of the NFTA waterfront site; economic analysis; perform- 
ance specifications of alternative energy hardware; and alternative 
energy hardware analysis. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 23260 


23563 (CONF-761134—, pp 83-86) Conversion and storage of 
wind energy as nitrate fe: . Dubey, M. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The National Science Foundation awarded Lockheed- 
California Company a contract to study a unique method for storing 
wind energy, one which converts it to a useful energy product, 





MAY 31, 1978 


nitrate fertilizer. In Lockheed’s concept, the wind energy is captured 
by a wind turbine, combined with water and air, converted to 
anhydrous ammonia, and then to ammonium nitrate solution. These 
high energy fertilizer compounds are, in a sense, the final storage 
medium for the wind energy. The research study is investigating 
technical and economic feasibility for the concept. identifying the 
technical obstacles requiring solution, and defining a program for 
demonstration. 


23564 Free water supply from wind power. Frees, H. (Windpum- 
eo apenas Eckernfoerde (Germany, F.R.)). pp 345-351 of In 
nergie vom Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; 

DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

Pumps driven by wind power (wind pumps( is described, 
which are used for draining the soil or for irrigating economically 
used areas. 


23565 Conversion and storage of wind energy as nitrogenous 
fertilizer. Dubey, M. (Lockheed-California Co., Burbank). pp 525- 
532 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A study has shown that it is technologically feasible to reduce 
the scale of an ammonia processing plant to produce a tiny fraction 
of the output rates of full scale commercial plants. Such a system can 
be adequately powered by a wind turbine driving an electrolysis cell 
to produce the required hydrogen feedstock. The cost of the fertiliz- 
er produced will be competitive if natural gas prices continue to rise 
as they have in the past. 


TURBINE DESIGN AND OPERATION 


23566 (COO/2617—76/1/1) Feasibility investigation of the Gir- 
omill for generation of electrical power. Volume I. Executive sum- 
mary. Final report, April 1975—April 1976. Brulle, R.V. (McDonnell 
Aircraft Co., St. Louis, Mo. (USA)). Jan 1977. Contract EY-76-C- 
02-2617. 29p. Dep. NTIS, PC A03/MF AO1. 

The feasibility of the Giromill for the cost effective produc- 
tion of electrical energy is studied. Twenty-one different Giromill 
configurations covering three sizes of Giromill systems (120, 500 and 
1500 kW) were analyzed, varying such parameters as rotor solidity, 
rotor aspect ratio, rated wind velocity, and number of rotor blades. 
The Giromill system analysis employed the same ground rules being 
used for conventional windmill analyses to facilitate comparisons 
between these systems. The results indicate that a Giromill is a very 
efficient device, and coupled with its relatively simple construction 
— quite cost effective when compared to conventional wind- 
mills. 


23567 (COO/4549—1) Estimation of number of individuals 
owning wind energy conversion systems. Progress report, September 1, 
1977—November 30, 1977. Ferber, R.; O'Rourke, D. (Illinois Univ., 
Urbana (USA)). Dec 1977. Contract EG-77-S-02-4549. 4p. Dep. 
NTIS, PC A02/MF AO1. 

The purpose of this study is to locate and interview a sample 
of individuals owning wind energy conversion systems (WECSs) 
and to obtain information about their use and experiences with 
setting up and operating these systems. Since no lists of such 
individuals are currently available, a major task of this study will 
involve compiling such a list, which is being done by a variety of 
techniques, including thus far sending letters to a large range of 
individuals and companies, requesting the names of any persons who 
may own a WECS. 


23568 (ERDA/NASA/1004—77/3) NASTRAN use for cyclic 
response and fatigue analysis of wind turbine towers. Chamis, C.C.; 
Manos, P.; Sinclair, J.H.; Winemiller, J.R. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). 1977. Contract EX-76-A-29-1004. 22p. (CONF-771068—1). 
Dep. NTIS, PC A02/MF AO1. 

From 6. NASTRAN users’ colloquium; Cleveland, OH, USA 
(4 Oct 1977). 

A procedure is described which uses NASTRAN coupled 
with fatigue criteria via a postprocessor to determine the cyclic 
response and to assess the fatigue resistance (fatigue life) of wind 
turbine generator towers. The cyclic loads to which the tower may 
be subjected are entered either in a quasi-static approach though 
Static load subcases (Rigid Format 1) or through the direct dynamic 
response (Rigid Format 9) features of NASTRAN. The fatigue 
criteria are applied to NASTRAN output data from either rigid 
format through an externally written user program embedded in a 
postprocessor. 
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23569 (SAND—77-1063) Free-air performance tests of a 5- 
metre-diameter Darrieus turbine. Sheldahl, R.E.; Blackwell, B.F. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 1977. Contract 
EY-76-C-04-0789. 36p. Dep. NTIS, PC A03/MF AO1. 

A five-meter-diameter vertical-axis wind turbine has been 
tested at the Sandia Laboratories Wind Turbine Site. The results of 
these tests and some of the problems associated with free-air testing 
of wind turbines are presented. The performance data obtained 
follow the general trend of data obtained in extensive wind tunnel 
tests of a 2-meter-diameter turbine. However, the power coefficient 
data are slightly lower than anticipated. The reasons for this discrep- 
ancy are explored along with comparisons between experimental 
data and a computerized aerodynamic prediction model. 


23570 (SAND—77-1241) Lightning protection for the vertical 
axis wind turbine. Dodd, C.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Oct 1977. Contract EY-76-C-04-0789. 26p. Dep. NTIS, PC 
A03/MF AO1. 

The results of lightning protection studies for Vertical Axis 
Wind Turbines are presented. The methodology is established for 
determining the chances for a lightning strike at a VAWT site. 
Proposed designs for lightning protection systems are described. 
These designs include an insulator design, a brush by-pass design, a 
cone of protection, lightning elimination device, and a concentric 
tower protection system. The work also describes an effective 
grounding system. 


23571 (SAND—77-1919) Vertical axis wind turbine tie-down 
design with an example. Reuter, R.C. Jr. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 35p. Dep. 
NTIS, PC A03/MF AOl1. 

Design of cable tie-down systems for vertical axis wind 
turbines is discussed and guidelines are furnished. Topics such as the 
number, size and material of the cables, cable elevation angle, 
tensioning, and thermoelastic effects are discussed in detail. The tie- 
down system of the existing Sandia 17 meter VAWT is used 
throughout as a numerical example. 


23572 Wind energy conversion: units with horizontal axis. 
Doerner, H. (Stuttgart Univ. (TH) (Germany, F.R.). Forschungsin- 
stitut Windenergietechnik). pp 81-97 of In Energie vom Wind. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A general survey is presented on the problems of horizontal 
axis wind energy converters (HA-WEK). Designs are concentrated 
on plant for producing electrical power. Only the fundamental 
problems of individually functioning systems and possible variations 
of arrangement for total plant are considered. The advantage of the 
horizontal axis wind energy converter compared to other systems is 
shown in an extensive comparison. 


23573 Influential factors in cost analysis of wind energy convert- 
ers with horizontal axes. Weber, W. (Stuttgart Univ. (TH) (Germany, 
F.R.). Forschungsinstitut Windenergietechnik). pp 99-110 of In En- 
ergie vom Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (in German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A capital investment calculation is carried out with regard to 
possible electrical power generation, which is produced by the 
operation of wind energy converters (WEK) with horizontal axes, 
which examines the operation of WEK’s so as to cover costs. The 
important parameters are varied and their effect on the production 
and cost situation is shown. 


23574 Method of operation and characteristics of Darrieus 
rotors. Selzer, H.; Cohrt, C. (ERNO Raumfahrttechnik G.m.b.H., 
Bremen (Germany, F.R.)). pp 111-124 of In Energie vom Wind. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; Das (1977). (in 
German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

Some of the problems are describedhich are connected with 
the wind rotor with vertical axis (Darrieus-rotor). The advantage of 
this rotor compared with units with horizontal axes lies in the fact 
that they are independent of the wind direction. The following 
aspects are considered: load factor, behaviour on starting, method of 
construcion, energy conversion, output of wind energy and duration 
of utilization, examples of design. 


23575 Programme of measurements of the Dutch experimental 
wind plant with vertical axis. Bolt, J.B.D.H. (Fokker-VFW N.V., 
Schiphol (Netherlands). Technologisch Zentrum). p 4 125-132 Ay In 


Energie vom Wind. Bossel, U. (ed.). Muenchen, 
DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 


ermany, F 
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The following report gives information on the design criteria 
of the experimental Darrieus rotor, which was built in 1976 by 
Fokker for the Dutch Research Programme on wind energy. 


23576 Aeroelastic problems for wind energy converters. Kiessl- 
ing, F. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Goettingen (Germany, F.R.). Inst. fuer Aeroelas- 
tik). pp 133-164 of In Energie vom Wind. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A survey is presented on the aeroelastic relationship in wind 
energy converters. The design is concentrated on units with horizon- 
tal axes. The basic dynamic conditions are explained. Subsequently 
the natural frequencies of oscillation are considered which play an 
important part in aeroelastic processes. One must distinguish be- 
tween problems of stability and of dynamic response. The impor- 
tance of aeroelastic investigation is underlined by experience in 
operating wind energy converters and examples of calculation. 


23577 New developments in wind turbines. Ljungstroem, O. 
(Flygtekniska Foersoeksanstalten, Stockholm (Sweden)). pp 165-186 
of In Energie vom Wind. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A short survey is presented of the conditions for the choice of 
types of units and the size of wind turbines. Then the design of a 
wind turbine of the axial flow type with outputs of 1 to 10 MW, 
using various materials, is considered. The influence of size on 
weight and costs is discussed. Some examples of actual wind turbine 
projects in Sweden are briefly described. 


23578 Wind energy converter and mechanical energy converter 
adaptation and control. Heier, S. (Gesamthochschule Kassel (Ger- 
many, F.R.). Organisationseinheit Elektrotechnik). pp 187-222 of In 
Energie vom Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; 
DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The operating characteristics of wind rotors with horizontal 
axes (with slow and fast speed of rotation) are briefly outlined, and 
the most important working machines for wind energy conversion 


with types of circuit and methods of operation of the wind energy 
plant with mutual adaption and control are listed, and their operating 
conditions are indicated. 


23579 New type of wind turbine - the invention of a Viennese 
engineer. ‘The fan principle’ gives several times the previous useful 
output. Oppolzer, G. pp 228 of In Energie vom Wind. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The construction of a new type of wind turbine is described, 
which has two horizontally positioned propellers. The propellers are 
at an angle to each other and operate on the ‘fan’ principle, for 
which a patent has been applied for. This produces appreciably 
higher outputs than with previous wind turbines. At a wind speed of 
15 metres/sec, an output of 55.4 kW was achieved. This wind 
turbine was introduced by means of a demonstration model. 


23580 Tvind power windmill. Kalke, S.; Gjerding, J.; Gustafsson, 
F. (Vestjysk Energikontor, Ulfborg (Sweden)). pp 323-327 of In 
Energie vom Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; 
DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The power windmill which was constructed in Denmark 
during the period 1975-1977is described. It is a fast running type and 
consists of a tower, a dome of a mill and three blades. The height of 
the tower is 53 metres, and the diameter of the blades 54 metres. 


23581 Do-it-yourself wind power plant. Report of the Association 
for Wind Energy Research and Applications. Wiederhold, H. pp 329- 
334 of In Energie vom Wind. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

A fully automatic wind energy plant in North Germany, 
which is used for space heating is described. The following details 
are treated in the report: The function of the adjustable propeller, 
the function of the generator and the electrical circuit, the function 
of the automatic control with protection against storms. 


23582 Fully automatic 125/220 V 4KVA wind power plant. 
Mirus, G.I. (Winson - Wind- und Sonnenenergie Anlagenbau 
G.m.b.H., Eckernfoerde (Germany, F.R.)). pp 335-339 of In Energie 
vom Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 
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From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The paper describes a fully automatic wind power plant in 
Northern Germany which is used for space heating. The functioning 
of the adjustable propeller, the generator, the switchboard, the 
control automatic, and the storm protection system are described. 


23583 Maximum use of wind energy by unit wind turbines EWT 
(DBPa). Mayer-Schwinning, W. pp 341-344 of In Energie vom 
Wind. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The constructional principle of unit wind turbines, which 
makes optimum use of wind energy possible is described. Using a 
combination of unit wind turbines, plant of any required size can be 
assembled. The arrangement of these wind turbines takes place on 
swivel arms for large units, which can be turned in the direction of 
the wind. 


23584 Criteria for the manufacture and operation of wind power 
plant up to 10 kW. pp 353-362 of In Energie vom Wind. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The requirements are described for the manufacture and 
operation of 10 kW wind power plants. The following are treated in 
detail: safety problems, generator construction, batteries, converters. 


23585 Concept for the use of wind energy with favourable cost 
implications. Results from experience with the Sylt double rotor. 
Goslich, H.D. pp 363-369 of In Energie vom Wind. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The construction of an 11 kW wind energy plant which was 
constructed on the island of Sylt is described. The rotor diameter is 
10 metres, and the number of blades is 2. The control of the plant, 
which is used for heating purposes, takes place via load extraction. 
The behaviour (of the plant) in operation was satisfactory. 


23586 Wind power plant. Weiss, G. German(FRG) Patent 
2,423,612/A/. 20 Nov 1975. 9p. (In German). 

A wind power plant is proposed suitable for electicity genera- 
tion or water pumping. This plant is to be self-adjusting to various 
wind velocities and to be kept in operation even during violent 
storms. For this purpose the mast, carrying the wind rotor and 
pivotable around a horizontal axis is tiltable and equipped with a 
wind blind. Further claims contain various configurations of the 
tilting base resp. the cut in of an elastic link, the attachment and 
design of the wind blind as well as the constructive arrangement of 
one or more dynamos. 


23587 Wind turbine. Malzahn, E. German(FRG) Patent 
2,405,767/A/. 21 Aug 1975. 5p. (In German). 

Mechanical energy is to be generated by means of the device 
proposed and wind pressure. For this purpose, a shaft with a series 
of blades is arranged within a drop-shaped cylinder. The cylinder is 
mounted on a rotatable plate. The direction is adjusted by the wind 
via a control unit. Further claims concern the design of the blades, of 
the bearing, of power transmission, and the additional use of axial 
guide blades. 


23588 Wind powered machine. Uzzell, R.S. Jr. (to Natural 
Energy Systems, Inc., Philadelphia, Pa. (USA)). German(FRG) 
Patent 2,503,624/A/. 31 Jul 1975. 11p. (In German). 

The patent specification concerns a wind-powered machine, 
where the wind rotor is mounted to rotate in bearings on a frame- 
work, and is connected wth a weather vane. The wind rotor drives 
an electric generator. According to the invention the wind rotor is 
arranged at the narrowest crossection (throat) of a chamber in the 
form of a Venturi nozzle. Several guide vanes are distributed evenly 
over the circumference of the inlet opening on the inner wall of the 
Venturi tube near the inlet opening. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 23578, 24916 


23589 (DOE/NASA/1028—77/10) Synchronization of the 
DOE/NASA 100-kilowatt wind turbine generator with a large utility 
network. Gilbert, L.J. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). Dec 1977. 
Contract EX-76-A-29-1028. 19p. (NASA-TM—73861). Dep. NTIS, 
PC A02/MF AOI. 

The DOE/NASA 100 kilowatt wind turbine generator 
system has been routinely successfully synchronized with a large 
utility network since September 1976. The system equipments and 
procedures associated with the synchronization process are de- 
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scribed. Time-history traces of typical synchronizations are present- 
ed indicating that power and current transients resulting from the 
synchronizing procedure are limited to acceptable magnitudes. 


23590 Concepts on the intermediate storage of wind-generated 
secondary energy. Nitsch, J. (Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt e.V., Stuttgart (Germany, F.R.). Inst. 
fuer Technische Physik). pp 251-274 of In Energie vom Wind. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

The storage of wind energy is substantially identical to the 
problem of electricity storage. Possibilities of storage for this second- 
ary energy carrier are listed. The additional boundary conditions 
associated with the use of wind energy lead to particularly close 
coupling of wind power plant and storage system. This is illustrated 
by examples. For one or several large units, storage concepts are 
introduced which permit the operation of peak load power station 
with 300 MW output. Of the storage possibilities in question, includ- 
ing hydraulic pumped storage, compressed air storage, flywheel 
storage and the production of hydrogen. Flywheel storage is particu- 
larly attractive on condition that an approximation to the theoretical 
storage characteristics is possible, which is realised with solid solu- 
tions to the flywheel problem. 


23591 Coupling of the use of solar and wind energy. Bossel, U. 
(Deutsche Gesellschaft fuer Sonnenenergie e.V. (DGS), Muenchen 
(Germany, F.R.); Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Goettingen (Germany, F.R.). Aerodyna- 
mische Versuchsanstalt). pp 275-303 of In Energy vom Wind. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

Wind energy represents an indirect form of solar energy. As a 
high value form of mechanical energy, it represents a valuable 
addition to direct solar energy, which in the thermodynamic sense 
has a low value. The following paper investigates how far a coupling 
of the use of solar and wind energy is possible, what are the starting 
points for their complementary use, and what one can expect in the 
special case of space heating. 


23592 Circuit for using geophysical sources of energy. Wilkerson, 
A.W. German(FRG) Patent 2,608,627/A/. 16 Sep 1976. 43p. (In 
German). 

The patent specification concerns electrical rectifier circuits 
in two way and in full wave rectifier circuits for single phase and 
multi phase AC supply networks, which work with electronically 
controlled thyristors. It is proposed to connect a DC generator 
driven by a wind rotor on the DC side of the rectifier circuit, in 
order to supply the AC consumer connected in parallel to the AC 
side of the DC circuit to the supply network with electrical energy, 
and thus to reduce the AC consumption from the public supply, or 
even to supply power into the supply network at high wind speeds. 


ELECTRIC POWER ENGINEERING 


POWER PLANTS AND POWER GENERATION 


REFER ALSO TO CITATION(S) 22762, 22913, 22979, 23906, 
24257, 24310, 24321, 24480 


23593 Steam—gas power plant. Prutkovskii, E.N.; Bermatov, 
M.A.; Tarasov, E.A.; Ozerov, V.I; Fedosjuk, A.F.; Krokhin, V.A. 
US Patent 4,057,966. 15 Nov 1977. Filed date 12 Aug 1975. 10p. 

A gas-steam power plant consists of a gas-water low-pressure 
heat exchanger, low-pressure regeneration pre-heaters of which 
some are connected in the condensate line in parallel with the low- 
pressure gas-water heat exchanger and a device for preventing 
boiling of the condensate in the low-pressure gas-water heat ex- 
changer. The device comprises a main having one of its ends 
communicated with the line of outlet of the heated condensate from 
the low-pressure gas-water heat exchanger and the opposite end 
communicated with the line of condensate inlet of one of the 
regeneration low-pressure pre-heaters, located along the flow of the 
condensate upstream of the low-pressure regeneration preheaters 
connected in the condensate line in parallel with the low-pressure 
gas-water heat exchanger. 


23594 Improvements in energy transforming engineering. Knizia, 
K.; Hirschfelder, G.; Schwarz, D.; Weinzierl, K. Brennst.-Waerme- 
Kraft; 29: No. 9, 353-360(Sep 1977). (In German). 

The reduction of reserves of fossil primary energies, as well 
as of economically minable uranium ore, is forcing the improvement 
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of plant efficiencies and the introduction of new technologies, as is 
the need for protection of the environment. In constructing conven- 
tional power stations, the application of the combined gas/steam 
turbine process has secured an optimal efficiency of the plant, as well 
as a favorable behavior at part load. While the combined process has 
so far been restricted to the use of gaseous or liquid fuels, it can now 
be applied to solid fuels too, with the help of the coal gasification. 
The efficiency of such a plant with added coal gasification and gas 
purification is more favorable than that of a conventional coal-fired 
power station, including flue gas desulfurization. For the construc- 
tion of nuclear power stations or for the further development of 
nuclear power stations, the problems of fuel utilization and of safety 
will have to receive special attention. The development of sodium- 
or gas-cooled fast breeder reactors is necessary for extending the 
resources of uranium. The further development of the high-tempera- 
ture reactor is offering—besides the advantage of a high efficiency— 
the possibility of making available process heat at a high temperature 
level for the purpose of coal gasification or district heating. 


23595 Power generation in the future. III. Hawley, R. N.Z. 
Energy J.; 50: No. 7, 105-107(25 Jul 1977). 

There is currently no economic justification for investing the 
vast amount of capital required to make use of solar, wind or wave 
power on a large scale. Although in some _ cases 
magnetohydrodynamic generators may be used as topping devices to 
improve efficiency, major improvements are more likely to come 
from pumped-storage, combined-cycle and total-energy schemes. 
The generation of electricity in the United Kingdom will still depend 
heavily on coal, which is the easiest fuel to handle in power stations, 
since supplies are known to be sufficient not to constrain demand up 
to the late 1980s. A larger share of power generation will be taken 
by nuclear reactors, though much less than predicted several years 
ago, judging by the slowness of the decisions to begin the next 
generation. In these circumstances, the fluidized-bed-combustion 
technique looks attractive, resulting as it does, in savings in fuel and 
capital cost. 


23596 Coal gasification combined-cycle pilot plant system analy- 
sis. Kao, T.T.; Cho, S.M.; McCallister, R.A.; Kane, R.S. (Foster 
Wheeler Energy Corp., Livingston, NJ). pp 239-247 of In Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
ence. Vol. I. La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A detailed computer model was developed for the system 
simulation of an integrated coal gasification combined-cycle pilot 
plant using an air-blown, two-stage, entrained flow, slagging gasifier. 
The pilot plant system is described by a system of partial differential 
and algebraic equations governing the energy, material and momen- 
tum balance of the pilot plant. Both steady-state and transient studies 
were carried out with a computer code in order to investigate the 
pilot plant performance characteristics, as well as component inter- 
face under various operating conditions. The results indicate that the 
integrated coal gasification combined-cycle pilot plant can perform 
satisfactorily in all cases studied. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 22708, 22880, 23626, 25100 


23597 (CONF-770151—3) Photographic determination of drift 
characteristics. Hoffman, F.W. (CFH Research Labs., Springfield, 
Mass. (USA)). 1977. 4p. Research Labs., Springfield, MA. 

From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

Droplet photography is a well developed scientific tool that 
has already enjoyed much application in a wide spectrum of indus- 
tries. It holds much potential as a cost effective accurate tool for 
cooling tower research and performance technology. Used in the 
laboratory, inside or outside the tower, it may be used to study drift 
characteristics and movement, drift eliminator performance, water 
distribution, splash and packing behavior, heat transfer and plume 
research. Droplet photography has done much to advance the fields 
of nozzle development, gas scrubber technology, and environmental 
control. To aid in the cooling tower industry it only need be applied. 


23599 (PB—270981) Economic impact of proposed thermal dis- 
charge standard for Lake Sangchris. Wolff, R.M.; Hardin, E.L. Jr.; 
Friedman, M. (Illinois Inst. for Environmental Quality, Chicago 
(USA)). Dec 1976. 89p. (IIEQ—76/25). NTIS PC A05/MF Al. 

The purpose of this study is to evaluate the economic impact 
of a proposed thermal discharge standard (Appendix A) for the 
cooling lake at Commonwealth Edison’s Kincaid Station on Lake 
Sangchris in Christian County, Illinois. This study will examine the 
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economics of Lake Sangchris and alternate cooling systems that 
could be built. 


23600 (PB—271022) Renovation of power plant cooling tower 
blowdown for recycle by evaporation: crystallization with interface 
enhancement. Final report, 1 August 1974—31 May 1976. Sephton, 
H.H. (California Univ., Berkeley (USA)). Jun 1977. 63p. NTIS PC 
A04/MF AOl1. 

The effectiveness of a novel evaporation method which re- 
duces the energy and capital cost requirements for the renovation/ 
recycle of industrial wastewaters is discussed. Interface enhancement 
depends on foamy two-phase vapor/liquid flow induced during the 
evaporation of a liquid flowing over a heat transfer surface; this flow 
mode substantially increases the liquid’s evaporation rate, after 
adding a surfactant. 


23601 (TID—27916) Probable loss of production at three loca- 
tions, due to temperature changes, wind, and inversions. Moore, F.K.; 
Torrance, K.E.; Black, S.; Lykins, L.; Girolami, F. (Cornell Univ., 
Ithaca, N.Y. (USA)). 11 Nov 1976. Contract EY-76-S-02-2924. 19p. 
Dep. NTIS, PC A02/MF AO1. 

A previously derived performance equation is used to show 
the average diurnal variations of production expected at LaGuardia 
Airport, Kansas City, or Las Vegas when Grootvlei, Rugeley, or 
Ibbenburen dry towers are used. Effects of temperature change, 
inversion, and wind are presented, along with the typical diurnal 
load pattern for each location. Generally, ambient temperature 
change is most important, but wind effect can be significant at the 
time of load peak, especially in the mid-continent location. Grootv- 
lei, with its high ITD, is least sensitive to these atmospheric effects. 


23602 Effective increase of the lifetime of the reinforced concrete 
sheaths of cooling towers. Zasedatel, I.B.; Duzhikh, F.P.; Moro, 
A.N.; Vasil’ev, A.P.; Prudnikov, A.A. Sov. Power Eng. (Engl. 
Transl.); 6: No. 5, 273-276(May 1977). 

Translated from Elektr. Stn.; No. 5, 16-20(May 1977). 

During operation of reinforced concrete cooling towers, the 
constant contact of the steam-air mixture with the inside surface of 
the tower leads to significant wetting and migration of moisture 
inside the concrete; periodic freezing and thawing of the water in the 
winter and wetting and drying in the summer result in intense 
corrosion of the concrete. The proposed radically new heat and 
moisture protection design for cooling towers, consisting of the 
creation of a ventilating air gap between the tower and the steam-air 
medium, should prevent wetting of the concrete and, consequently, 
its corrosion by establishing a screen of moisture-impermeable light 
sheet materials inside the tower and providing back pressure of the 
ventilation air in relation to the steam-air mixture. It appears eco- 
nomically favorable to adopt the proposed heat and moisture protec- 
tion method on both new and repaired reinforced concrete cooling 
towers, which will make it possible to increase their operating period 
between maintenance operations by 3 or 4 times. 


23603 (ORNL-tr—4491) Condensate cooling system of the 60 
mw turbine with combined wet—dry cooling tower (A-1). 1977. Trans- 
lation by S.D. Blalock Jr. of USSR report. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

The air-condensation cooling system with a wet-dry cooling 
tower to be used on the first unit of a 3-unit 380 MW heat- and 
power-producing power plant in the USSR is described. Unlike the 
traditional evaporation coolers (tower and ventilator cooling 
towers), the air-condensation cooling system with wet-dry cooling 
tower fully excludes the loss of water from the cooling tower in 
winter and significantly reduces water loss from the cooling tower in 
summer. Under conditions of the Ivanovsk combined heat and 
power plant-3, it is planned to reduce water loss by 1 million m* on 
an annual scale in comparison with the conventional system with the 
evaporation coolers. Unlike the purely air-condensation installation, 
the wet-dry cooling tower ensures a high cooling effect as the result 
of irrigating the heat exchangers. The economical operation of the 
turbine in summer is thereby achieved. The absence of steam dis- 
charges in winter improves the microclimate in the area of the 
electric power plant. The anticipated successful adoption of the 
cooling system with the wet-dry cooling tower at the Ivanovsk 
combined heat and power plant-3 makes it possible to recommend 
their use on large generator units. (LCL) 


23604 (ORNL-tr—4492) Heat extraction system of the Perm 
thermal electric power plant. 1977. Translation by S.D. Blalock Jr. of 
Teploelectroproyekt, Institute of the Ministry of Energy of the 
USSR, Ural’sk Affiliate, Moscow, 1977, pp 1-13. 1lp. Dep. NTIS, 
PC A02/MF AOl1. 

The basic equipment of the 4800 MW Perm coal-fired power 
plant in the Ural region, USSR, its water supply source, the once- 
through cooling system, measures taken to prevent thermal pollution 
in the water reservoir and damage to fish at the water supply intake 
point, and the ash and cinder removal system at the plant are 
discussed. (LCL) 


ERA VOL. 3, NO. 10 


23605 Natural draft dry-type cooling tower for steam power 
plants. Nasser, G. (to Linde A.G., Wiesbaden (Germany, F.R.)). 
German(FRG) Patent 2,454,055/B/. 16 Sep 1976. 4p. (In German). 

The task to build natural-draught dry cooling towers for large 
steam power plants as simple, compact, and economical as possible 
may be achieved by a combination of known features with the aid of 
the present application: the condenser elements built as piles of 
corrugated plates are arranged in the form of a truncated pyramid 
widened towards the top. For the cooling-air flow inlet openings for 
hot gas supplied from the lower part of the dome are provided. 


POWER CYCLES 


REFER ALSO TO CITATION(S) 22701, 22763, 22824, 234357, 
23640, 23643, 23645, 24343, 24347, 25156, 25157 


23606 (APAE—2483-5) Venture analysis case study of combined 
gas and steam power systems for the generation of utility electric 
power. Fifth technical progress report, October 16, 1977—November 
15, 1977. Davison, W.R. (United Technologies Research Center, 
East Hartford, Conn. (USA)). 1 Dec 1977. Contract EX-77-C-01- 
2483. 17p. Dep. NTIS, PC A02/MF AO1. 

The objectives of this study program are to define a logical 
and consistent framework of venture analysis which could be used 
by Government personnel to analyze a wide variety of business- 
related programs and then to demonstrate the use of this methodolo- 
gy in analyzing the potential commercialization of the gas turbine as 
part of combined gas and steam (COGAS) systems for the genera- 
tion of utility electric power in the period through 2000. The study is 
being conducted in three phases: simulation of the venture from the 
specific standpoint of the private-sector gas turbine manufacturers; 
identification and quantification of the social benefits which would 
accompany the commercialization of COGAS systems; and estima- 
tion of Government assistance and incentives required to assure the 
commercial development of the system. Extension of the diffusion 
analysis model to multicompetitor situations has been undertaken 
and calculations of initial deterministic venture returns as well as 
estimates of the sensitivity of the results to variations in the individu- 
al input parameters have been made. In addition, an outline of the 
decision-tree structure proposed for final probabilistic venture analy- 
sis cases has been established. Estimates were made for early societal 
benefits associated with the adoption of COGAS systems vis a vis 
conventional steam systems with flue-gas-desulfurization systems. 


23607 (FE—1806-33) Development of high temperature turbine 
subsystem technology to a “technology readiness status’, phase II. 
Progress report, November 1977. Caruvana, A. (General Electric 
Co., Schenectady, N.Y. (USA). Gas Turbine Div.). 9 Dec 1977. 
Contract EX-76-C-01-1806. 33p. Dep. NTIS, PC A03/MF AO1. 

Progress in the development of high temperature turbine 
subsystem technology is reported. The instrumentation, particularly 
for temperature measurements, for the turbine simulation test facility 
is described. The preliminary design analysis of the test section of 
the shock tunnel for the flat plate model test has been completed. 
Two different designs will be utilized, one for the first stage nozzle 
conditions and the other for the first stage bucket conditions. Design 
efforts are described establishing system parameters and constraints 
for the low temperature, low-Btu gas cleanup system to be installed 
and operated with the GEGAS-D gasifier in 1979. Chemical cleanup 
system sensitivities and the gasifier output gas specification are 
described. The design fuel for the TRV-5 verification test is defined 
with a minimum LHV of 127.5 Btu/scf. Cycle conditions are de- 
scribed for both the design fuel and the Phase I fuel. The proposed 
TRY load generator is tentatively defined as the MS7001E hydrogen 
cooled, synchronous generator. Initial efforts are described on po- 
tential failure modes and effects. One such potential cause, foreign 
object damage (FOD), is being addressed. Detailed combustor analy- 
ses are proceeding with final airflow splits to be established during 
the next reporting period. A detailed cooling flow map is illustrated 
representing a first cut at the cooling air and water distribution of 
the TRV. Materials and processes tasks relative to the components 
of the three stages are described with emphasis on the manufacturing 
aspects. Supporting technology tasks are described including non- 
destructive evaluation techniques, hot particulate erosion, plasma 
spray development and corrosion improvement. 


23608 (MIT—2295-T18-2) Combined cycle research program. 
Quarterly technical progress report No. 2, October 1—December 31, 
1976. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA)). 
= 1977. Contract EX-76-C-01-2295. 16p. Dep. NTIS, PC A02/MF 
AOl. 


Gas turbine-steam turbine combined cycle power plants, op- 
erating on coal or coal-derived fuels, are thought by many experts to 
be the most practical and efficient choice for next generation electric 
power production. The major benefits of this combined cycle system 
are the potential attainment, at relatively low risk and development 
cost, of high efficiencies while maintaining pollutant emissions 
within environmental specifications. The industrial gas turbine is not 
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without its development problems, however. Research is needed in 
turbine cooling, turbine materials corrosion and fuel gas cleanup. 
While separate disciplines in themselves, they all closely interrelate 
in determining allowable turbine operating temperature and overall 
cycle performance. MIT has been commissioned by the US ERDA 
to undertake some essential work for the future development of 
combined cycle power plants. This three year research program 
deals with critical problems related to combined cycles; turbine 
cooling with air and water, materials corrosion and high temperature 
fuel gas desulfurization. Research in these areas will provide needed 
data for turbine component design and thus serve as a necessary 
complement to the ERDA High Temperature Turbine Technology 
Program. The effort will also provide corrosion data for other metal 
and ceramic components and necessary information concerning high 
temperature desulfurization; as well as providing accurate experi- 
mental data for input into, and verification of, the various computer 
simulator models under development. 


23609 Technical construction and operational experience of the 
gas turbine power plant TE Brestanica in Yugoslavia. Gard, M. Tech. 
Mitt. AEG-Telefunken; 67: No. 4, 199-207(Sep 1977). (In German). 

The expansion of an existing steam power plant of 25 MW to 
a total of about 100 MW by three gas turbines with connected waste 
heat boilers is described. Gasoline as fuel, a sound-proof wall and 
adaptation of the old power plant to modern gas turbines had to be 
particularly considered in the planning and erection of this new 
power plant ready to be taken into operation. 


23610 Development status and environmental hazards of several 
candidate advanced energy systems. Penny, M.M. (Lockheed-Hunts- 
ville Research and Engineering Center, AL); Bourgeois, S.V.; Cain, 
W.C. pp 646-654 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A review of the development status and anticipated primary 
environmental hazards of nine advanced energy systems is presented. 
A summary of federally-funded R and D for these energy systems is 
also presented. Each of these energy systems has a negligible or mild 
direct environmental impact when compared with conventional 
fossil fuel and nuclear systems. Indirect impacts for some of the 
energy systems could be severe, however, and these systems need 
further study to quantify their impacts. Considering both expected 
environmental impact and period of technology breakthrough/com- 
mercialization, the systems are ranked in order of decreasing re- 
search priority as follows: high temperature turbines, ocean thermal 
gradients, windmills, magnetohydrodynamics, metal vapor Rankine 
topping cycles, hydrogen fuel cells, thermionics, electrogasdynamics 
and thermoelectric conversion. 


23611 Environmental assessment of liquid metal topping cycles. 
Jahnig, C.E.; Shaw, H. (Exxon Research and Engineering Co., 
Linden, NJ). pp 675-680 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The use of liquid metal (potassium or cesium) topping cycles 
to augment power in super-critical steam plants is discussed. Station 
efficiencies of 45% are projected when such topping cycles are 
applied to conventional utility furnaces (CF) and 49% when applied 
to pressurized fluid bed (PFB) combustors. Details are presented on 
the design, operating conditions, process flow rates, effluents and 
related environmental effects for such plants. In both types of plants 
addition of the topping cycle results in 18% lower coal consumption 
and 29% less cooling water and water makeup requirements at 
constant power output. Of the net power from a PFB plant, 24% is 
from the topping cycle, 20% is from the gas turbine associated with 
the fluid bed combustor, and the rest is from the steam bottoming 
cycle. In the CF case about 29% of the power comes from the 
topping cycle. 


23612 Coal fired combined cycle for electric power generation. 
Brooks, R.D.; Peterson, J.R.; Weth, G. (General Electric Co., 
Schenectady, NY). pp 704-711 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The Coal Fired Combined Cycle (CFCC) is the unique power 
plant concept which when developed will provide a direct coal- 
burning gas turbine and steam turbine combined cycle suitable for 
base load application. The combined cycle operation offers the 
potential for improved efficiency, and pressurized fluidized bed 
combustion will provide substantial improvements in lowering the 
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emissions of coal-burning plants for the electric utility industry. The 
CFCC approach provides cooling of the fluid bed combustor 
through the use of steam tubes in the bed which supply high 
pressure, high temperature steam to a conventional steam turbine- 
generator. Combustion gases are expanded through heavy duty gas 
turbines which pressurize the combustor and generate additional 
electric power. 


23613 Fluidized bed adiabatic combustor power plants: concepts 
and comparisons. Hamm, J.R.; Keairns, D.L.; Archer, D.H. (Wes- 
tinghouse R and D Center, Pittsburgh). pp 712-717 of In Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
ence. Vol. I. La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Fluidized bed adiabatic combustor combined-cycle power 
plants hold promise for utilizing fossil fuels and low grade fuels in 
industrial and utility applications. Efficient, economic and environ- 
mentally acceptable concepts are being developed. Design concepts 
and plant performance are evaluated. Adiabatic fluidized bed com- 
bustion concepts are compared with alternative fluidized bed com- 
bustion systems and conventional systems. 


23614 Thermal power plant. Pfenninger, H. (to Brown, Boveri 
and Co. Ltd. Baden (Switzerland)). German(FRG) Patent 
2,520,447/A/. 21 Oct 1976. 17p. (In German). 

In the power plant of this patent claim, generator gas generat- 
ed by pressure gasification of coal is burned. A modification of the 
well-known process is the fact that fly dusts and sulfur (ash and coke 
above all) are separated jointly. This procedure is to take place 
without a substantical reduction of total efficiency. Thus, a reaction 
medium binding sulfur chemically (e.g. metal oxides or calium 
components) is added to the generator gas between the gas generator 
and the dry seperator. If the temperature of the generator gas is too 
high for a chemical reaction, a heat exchanger is superposed whose 
cooling agent provides heat necessary for over-heating the water 
evaporated in the water sheath of the gas generator or for the 
generation of an additional amount of vapour in the gasification air. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 24545, 24560 


23615 (NP—22375) Refuse to power. (Environmental Technol- 
ogy Seminar (USA)). Jul 1976. 28p. TIC. 

he discussion is presented under the following headings: 
refuse power plants; environmental aspects of power generation and 
refuse disposal; the energy crisis (advantages of refuse as a fuel); 
compatibility of other environmentally desirable technologies with 
refuse power plants; existing refuse power plants abroad; refuse 
power plants in the United States; and, significance of refuse-power 
technology to Long Island. (JGB) 


23616 (PB—271128) Final report for low pressure tests of the 
CPU-400 pilot plant. (Combustion Power Co., Inc., Menlo Park, 
Calif. (USA)). Sep 1977. 406p. NTIS PC A18/MF AOl1. 

This report presents the progress made during the component 
design phase of a program to develop an economical and environ- 
mentally safe waste-energy system known as the CPU-400. It dis- 
cusses the hardware development and low pressure testing per- 
formed to evaluate CPU-400 operational characteristics in a large 
scale pilot plant. Significant accomplishments made during this con- 
tract period included: the final procurement and testing of hot gas 
system components such as the full scale vertical combustor, three 
particle separators, and ash removal equipment; the final design and 
procurement of a computerized process control system; the procure- 
ment of a turbo-electric system, including the completion of all 
design required for its incorporation into the pilot plant; the comple- 
tion of a survey of gas turbines for the prototype plant; and the 
successful performance of long duration, low pressure testing of all 
components integrated into the pilot plant system. Other work 
accomplished during the contract period included the quantitative 
and qualitative analyses of off-gases from the solid waste-fired com- 
bustor, the testing of a subscale granular filter, and the improvement 
of the solid waste processing systems throughout rate. 


23617 Ceramic heat exchanger for exhaust fired gas turbine 
power cycles. Most, I.G.; Hagen, K.G. (Hague International, Port- 
land, ME). pp 194-199 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Until recently, combustion of solid fuels such as forest prod- 
uct residues, municipal waste, or coal in gas turbine power cycles 
has been limited by the corrosive action of the resulting combustion 
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products. A heat exchanger which can operate in this corrosive 
environment was developed making the exhaust fired gas turbine an 
economically viable power source. This heat exchanger is fabricated 
from a silicon carbide based ceramic and is a cross-counter flow shell 
and tube design. Both the inside and outside of the tubes have 
extended surfaces. Use of this ceramic construction allows combus- 
tion product temperatures in excess of 1590°K. Operational and 
experimental experience has confirmed the heat exchanger perform- 
ance characteristics and its mechanical integrity under both thermal 
and physical abuse. The design technique used in arriving at a 
satisfactory heat exchanger for the exhaust fired cycle is described. 
A parametric analysis based on heat exchanger inlet temperature 
leads to a heat exchanger choice that yields the required effective- 
ness with minimum size and pressure drop. 


23618 Solid-fuel gas turbine for industrial energy production. 
Wocasek, F.R.; Moody, D.R. (Combustion Power Co., Inc., Menlo 
Park, CA). pp 718-724 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Steadily increasing costs for energy have spurred a search for 
new methods of generating energy from low-cost abundant fuels. 
The development of a gas turbine system that can utilize wood waste 
in direct combustion is currently in progress at Combustion Power 
Company. A 1-mW pilot plant has demonstrated the basic concept 
of the gas turbine and fluid-bed combustion. Areas that are under 
active development are the control of deposition and corrosion due 
to process chemistry and erosion control by particulate filtration. 
Cycle trends of the prospective systems are presented as well as 
possible configurations for the forests products industry. 


COMPONENTS 


REFER ALSO TO CITATION(S) 23608, 23612, 23613, 23657, 
23658, 23659 


23619 (CONF-771025—, pp V.19-V.22) Fireside Corrosion Task 
III: boiler tubes for advanced power cycles. Plumley, A.L. (C-E 
Power Systems, Windsor, CT). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


23620 (CONF-771025—, pp V.23-V.29) Design of improved ma- 
terials systems for coal-fired boiler superheater and reheater tubes. 
— I.M. (Foster Wheeler Development Corp., Livingston, NJ). 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


23621 (CONF-771025—, pp V.30-V.33) Spalling of steam grown 
oxide from superheater and reheater tube steels. Holmes, D.R. (Cen- 
tral Electricity Research Labs., Leatherhead, Eng.). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


23622 (CONF-771025—, pp VI.1-VI.2) Technology for ceramic 
tube heat exchangers. Ward, M.E.; Metcalfe, A.G. (Solar Turbines 
International, San Diego, CA). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


23623 (CONF-771025—, pp VI.3-VI.9) Coal-fired prototype 
high-temperature continuous flow heat exchanger. Coombs, M.G. 
(AiResearch Manufacturing Co. of California, Torrance). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


23624 (N—77-27495) Analytical investigation of thermal barrier 
coatings on advanced power generation gas turbines. Amos, D.J. 
(Westinghouse Electric Corp., Lester, Pa. (USA). Generation Sys- 
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tems Div.). Mar 1977. Contract NAS3-19407. 110p. (NASA-CR— 
135146; EM—1636). NTIS PC A06/MF AOl1. 

An analytical investigation of present and advanced gas tur- 
bine power generation cycles incorporating thermal barrier turbine 
component coatings was performed. Approximately 50 parametric 
points considering simple, recuperated, and combined cycles (includ- 
ing gasification) with gas turbine inlet temperatures from current 
levels through 1644K (2500 F) were evaluated. The results indicated 
that thermal barriers would be an attractive means to improve 
performance and reduce cost of electricity for these cycles. A 
recommended thermal barrier development program has been de- 
fined. 


23625 Wide range system for transferring steam generator and 
turbine operation between computers in a multiple turbine computer 
control system. Jones, D.J.; Davis, G.E. (to Westinghouse Electric 
Corp.). US Patent 4,057,715. 8 Nov 1977. Filed date 6 Nov 1973. 
56p. 

An electric power plant including a steam generator and a 
steam turbine is operated by a control system including two redun- 
dant digital computers. Switching circuitry is provided for coupling 
one of the computers through interface equipment to the steam 
generator and the turbine and a generator according to programmed 
computer control. A data link is established between the computers 
to transfer manual/automatic status and other needed data from the 
control computer to the standby computer. A system is provided for 
detecting when certain hardware and software malfunctions have 
occurred and for responsively transferring control to the standby 
computer. The standby computer is tracked to the control computer 
so that control computer transfer can be made reliably without 
disturbing the electric power generation process. The turbine con- 
trol includes a speed control loop which is implemented with com- 
puter operations. Startup control is also implemented in startup 
control loops for the steam generator by means of computer oper- 
ations. Computer transfers are executed smoothly in the startup 
control mode at substantially any stage of the startup process. 


23626 Industrial technique. Schlichting, J.; Tornow, R.N. (to 
Babcock and Wilcox Co.). US Patent 4,057,033. 8 Nov 1977. Filed 
date 8 Aug 1975. 6p. 

An illustrative embodiment of the invention eliminates the 

circumferential thermal stresses found in a feedwater inlet nozzle of 
a once-through-vapor generator that are caused by the presence of 
steam in the nozzle during a low flow load condition. Specifically, 
the cold inlet feedwater is directed upwardly to fill and overflow the 
nozzle conduit and prevent steam entrance and collection in the 
nozzle, and then, impinges on a shroud which re-directs the flow 
downward into fluid flow contact with the nozzle conduit and 
through the vapor generator. 
23627 Feedwater preheater with two steam chambers. Tratz, H.; 
Kelp, F.; Netsch, E. (to Kraftwerk Union AG). US Patent 4,057,103. 
8 Nov 1977. Priority date 10 Dec 1974, German, Federal Republic 
of (F.R. Germany). 4p. 

A description is given of a feedwater preheater, installable 
horizontally within a turbine exhaust steam housing, for heating 
feedwater by means of condensing bleeder steam from the turbine. 
The preheater includes inlet and outlet chambers for the feedwater 
both located at one side of the preheater, an outer steam chamber 
adjacent the inlet and outlet chambers, an inner steam chamber 
disposed within the outer steam chamber, means for supplying the 
bleeder steam at different pressures to the respective steam cham- 
bers, a water chamber closed in itself partially defining the inner 
steam chamber, a plurality of feedwater conducting tubes communi- 
cating with the feedwater inlet chamber and disposed in the outer 
steam chamber, the tubes having a substantially 180° bend formed 
therein at a location of the outer steam chamber remote from the 
feedwater inlet chamber and communicating at the bend thereof 
with the water chamber, and a plurality of additional tubes disposed 
in the inner steam chamber and communicating at one end with the 
water chamber and at the other end with the outlet chamber. 


23628 Corrosion protection of steam power plants with the aid of 
hydrogen peroxide. Freier, R.K. (Hamburgische Electricitaets-Werke 
A.G. (Germany, F.R.)). Energie; 29: No. 9, 294-296(Sep 1977). (In 
German). 

The article reports on new findings in the field of corrosion 
protection with the aid of hydrogen peroxide additions in the 
feedwater and boiler water of conventional and nuclear thermal 
power plants. 


23629 Technical rules for steam boilers. Plane walls, anchorages 
and crossbracings. Arbeitsschutz (Cologne); No. 8/9, 210-213(Aug 
1977). (In German). 

The calculation regulations for non-anchored and anchored 
plane walls welded with or without flange to the circumference, as 
well as for the calculation of longitudinal anchors, anchor pipes, stay 
bolts, corner anchors and cross bracing, which have been accepted 
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by the German Steam Boiler Committee as technical rules for steam 
boilers, are given. 


23630 Technical rules for steam boilers. Operation of steam 
boiler systems. Pt. 2. General instructions for the maintenance of 
steam boiler systems-operating regulations for high-pressure steam 
boilers. Arbeitsschutz (Cologne); No. 8/9, 224-225(Aug 1977). (In 
German). 

Technical regulations for start-up, operation, shutdown and 
cleaning of high-pressure steam boilers are presented. 


23631 Technical rules for steam boilers. Cylindrical shells under 
external excess pressure. Arbeitsschutz (Cologne); No. 8/9, 214- 
216(Aug 1977). (In German). 

Calculation rules for cylindrical shells with straight or corru- 
gated shell lines (pipes, superheated-stream coolers, flame tubes etc.) 
under external excess pressure are presented. 


23632 Electric boiler with heat pump. (to Metro Specialfabrik 
for Elektrotermiske Artikler Joergen Joergensen A/S, Helsinge 
(Danmark)). German(FRG) Patent 2,558,227/A/. 7 Jul 1977. Llp. 
(In German). 

The patent claim relates to a compact plant consisting of an 
air-water heat pump and a boiler arranged in the same cabinet-type 
module. Normally, the water is heated by the condenser of the heat 
pump. With higher demand or when higher temperatures are de- 
sired, the water is heated by an electric heater which is also arranged 
inside the boiler. This combination and the compact design will 
considerably lower electric power consumption. The function and 
the design of the plant are explained in detail with particular 
emphasis on control. 


23633 Experience of transition of steam generation units to the 
combustion of anthracite powder and fuel oil in intersecting streams. 
Madoyan, A.A.; Kovalev, A.P.; Shvedov, Yu.M.; Izyumov, M.A.; 
Ippolitov, A.S.; Shchukin, E.V.; Gritsenko, A.V.; Golovko, V.V. 
(Southern National Heat Engineering Inst., Moscow). Elektr. Stn.; 
No. 6, 16-19(Jun 1977). 

Steam generating units in the Donets Basin have been under- 
going conversion to the combustion of different fuels in intersecting 
streams since 1962. Two type TP-150 boilers at the Zuyev Experi- 
mental Heat and Electric Power Station of the National Heat 
Engineering Institute and one type TP-43 boiler at the Voroshilov- 
grad Regional Electric Power Plant, redesigned according to a plan 
produced by the Special Design Bureau of the National Heat Engi- 
neering Institute in 1973, are currently in operation. These steam 
generating units have been used to check the basic principles of 
combustion in a system of intersecting streams with the joint and 
separate combustion of anthracite powder and fuel oil. The use of 
the intersecting stream principle helps to increase reliability by 
decreasing the formation of sulfur anhydride in the combustion 
chamber and reducing low-temperature corrosion. The concentra- 
tion of oxides of nitrogen in the flame is also reduced by at least a 
factor of 2 in comparison with the levels in the boilers before 
redesign. A combustion chamber with intersecting streams is promis- 
ing for boiler units operating under variable loads, using various 
types of fuels, including anthracite powder and fuel oil. 


23634 Testing minimum allowable load operation of a PK-39-II 
boiler on Ekibastuz coal. Tupitsyn, S.P.; Pozgalev, G.I. Sov. Power 
Eng. (Engl. Transl.); 6: No. 5, 253-257(May 1977). 

Translated from Elektr. Stn.; No. 5, 2-4(May 1977). 

The 300 MW power units of the State Regional Power Plant, 
equipped with PK-39-II boilers in a two-housing variant (D/sub k/ 
= 475 t/hr), provide 60 percent minimum long-term load during 
operation of the boiler without supplementary burning of oil with qa 
= 1.4 percent on Ekibastuz coal with hammer mills, with the design 
layout of the pulverized fuel systems to the burners and at the rated 
pressure in the steam-water system. Boiler half operation on two 
mills without supplementary burning of oil is allowable. On emer- 
gency shutdown of one of the mills connection of the oil burners 
permits the load to be held in transient mill wind-down conditions. 
Subsequently supplementary burning of oil is not required. Supple- 
mentary burning of oil under steady-state conditions of limit mini- 
mum loads does not increase the stability of combustion. At the same 
time combined burning of pulverized fuel and oil (20 to 40 percent 
by heat) leads to the appearance of chemical incomplete combustion 
(1.2 to 3.3 percent) and increase (to 2.7 to 3.7 percent) of the losses 
with mechanical incomplete combustion. 


23635 Formation of external deposits during the burning of Khar- 
anorsk coal. Kozlov, V.M.; Rozhkov, Yu.A. Sov. Power Eng. (Engl. 
Transl.); 6: No. 5, 258-259(May 1977). 

Translated from Elektr. Stn.; No. 5, 5-6(May 1977). 

During the burning of Kharanorsk coal three types of depos- 
its are formed on boiler heating surfaces: dense hard, loose ridged, 
and friable finely dispersed deposits. The dense hard deposits are a 
result of the selective accumulation of iron particles formed as a 
result of partial oxidation of the pyrite contained in the mineral part 
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of the Kharanorsk coal. The maximum possible improvement of the 
mixture formation of the pulverized coal with the oxidizer in the 
process of preparation of the fuel for burning should result in fuller 
conversion of the pyrite to hematite and magnetite and thus decrease 
the formation of the dense hard deposits. 


23636 Water chemical characteristics of a power unit with a 
modern heat extraction turbine. Belousov, N.P.; Startsev, V.I.; Rzhe- 
shevskii, V.A.; Ivin, B.F.; Chernova, N.I. Sov. Power Eng. (Engl. 
Transl.); 6: No. 5, 269-272(May 1977). 

Translated from Elektr. Stn.; No. 5, 13-15(May 1977). 

The system water preheaters in the heat network of power 
units with T-250 turbines have a number of pecularities in the 
organization of the water chemical conditions for these power units. 
When the horizontal system preheaters (HSP) are in operation their 
condensate should be sent to the delivery of condensate pump I for 
subsequent treatment in the desalinization unit under any power unit 
operating conditions. In order to provide failure-free operation of 
the power unit during feed of the HSP condensate to the main 
condensate line (in case of possible leakage of the HSP tube system) 
it is necessary to organize automatic control of the quality of the 
HSP condensate with automatic transfer of the HSP condensate to 
the delivery of condensate pump I. Corrosion-free operation of the 
power unit equipment and observation of the PTE norms for iron 
content in the feed water may be achieved with constant mainte- 
nance of the pH of the feed water at not less than 9.4. 


23637 (ORNL-tr—4486) Air—water fish barrier for an 80 m*/ 
sec water flow rate. 1977. Translation by S.D. Blalock Jr. of USSR 
report. 9p. Dep. NTIS, PC A02/MF AO1. 

The design of fish barrier facilities for installation in an open 
intake channel of a water supply system for a thermal power plant is 
presented and discussed. (LCL) 


23638 (DOE-tr—33) Design and construction of helium turbines, 
helium compressors, and helium turbine power plants. Bammert, K. 
1977. Translation of USSR report. 28p. Dep. NTIS, PC A03/MF 
AOl. 

The design, construction, and operational behavior of the 50 
MW helium turbine plant at Oberhausen is discussed with details on 
thermodynamic considerations, detailed design of power plant com- 
ponents including helium compressors, turbogenerators, heat ex- 
changers, helium seals, pipelines, and control systems, and the design 
of a turboset for a 1000 MW plant. It is concluded that the design of 
helium turbines is not in principle different from that of hot air 
turbines so that the experience acquired with air installations can be 
fully utilized, and that using the example of the Oberhausen helium 
turbine plant, the helium-specific problems such as tightness, rotor 
stability and additional gas seal system can be solved. Further, it was 
described how the turboset can be practically designed for 1000 MW 
plants whereby the experiences made with the Oberhausen helium 
turbine plant were taken into consideration. This design also shows 
that the helium-specific problems are capable of being mastered and 
the helium turbine is best suited for high capacity power plants 
which are accommodating to the environment and conserve energy. 
(LCL) 


23639 Conceptual design of closed Brayton cycle for coal-fired 
power generation. Shah, R.P.; Corman, J.C. (General Electric Co., 
Schenectady, NY). pp 158-165 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The objectives to be realized in developing a closed cycle gas 
turbine are: (1) to exploit high temperature gas turbine technology 
while maintaining a working fluid which is free from combustion gas 
contamination; (2) to achieve compact turbo-equipment designs 
through pressurization of the working fluid; and (3) to obtain rela- 
tively simple cycle configurations. The technical/economic perform- 
ance of a specific closed cycle gas turbine system was evaluated 
through the development of a conceptual plant and system design. 
This energy conversion system is designed for electric utility service 
and to utilize coal directly in an environmentally acceptable manner. 


23640 Analytical modeling of helical screw turbines for perform- 
ance prediction. Margolis, D.L. (Univ. of California, Livermore). pp 
200-207 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

An analysis is first performed to determine the exposed fron- 
tal area and effective volume as a function of rotor angle for circular 
lobed helical screw turbines. It is shown that once the female to male 
lobe ratio is set, the entire design is determined with respect to the 
male rotor pitch radius. These volume and area functions are then 
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used in an overall dynamic model of the turbine. The model includes 
inlet and exhaust dynamics, leakage throughout the turbine, and the 
thermodynamics within the lobes. "Start up” of the system can be 
tested which is particularly important in determining critical speeds. 
The principal intended use of the model is for comparative paramet- 
ric studies. 


23641 Comparison of the environmental impact of conventional 
and fluid bed boilers in advanced steam power plants. Jahnig, C.E.; 
Shaw, H. (Exxon Research and Engineering Co., Linden, NJ). pp 
670-674 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The environmental aspects of conceptual 800 MW base-load 
steam power plants using pressurized and atmospheric fluid bed 
combustion (PFB and AFB) are compared with those of a power 
plant using a conventional coal-fired furnace (CF). All three cases 
are designed to meet Federal new source emissions standards. Esti- 
mated station efficiencies are 40% for PFB versus 37% for AFB or 
CF, with a corresponding 8% reduction in coal consumption in the 
PFB case. Emissions of SO/sub x/, No/sub x/, CO, particulates and 
trace metals, etc., as well as solid wastes and water consumption are 
estimated and compared for the three types of power plants. It is 
thus found that the PFB plant requires 27% less water, and emits 8% 
less SO/sub x/ and 72% less NO/sub x/ than the corresponding CF 
or AFB plants. Effects of design assumptions on environmental 
factors are also discussed. 


23642 High efficiency energy conversion cycles utilizing fluidized 
bed combustion technology. Mesko, J.E. (Pope, Evans, and Robbins 
Inc., New York). pp 691-695 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The substantial effort that has been expended in recent years 
by the U.S., and some other industrial countries, to develop and 
further prove technical and economic feasibility of fluidized-bed 
combustion (FBC) for burning the high sulfur, low quality coals and 
other type fuels, while maintaining stack emissions within EPA 
limits, has resulted in the development of new high efficiency energy 
conversion cycles utilizing the FBC technology. The significant 
progress that has been made in the development of energy conver- 
sion systems utilizing fluidized-bed combustion technology is dis- 
cussed. 


23643 Pressurized fluidized bed pilot plant for production of 
electric power using high sulfur coal. Moskowitz, S. (Curtiss-Wright 
Corp., Wood-Ridge, NJ); Weth, G. pp 696-703 of In Proceedings of 
the 12th intersociety energy conversion engineering conference. 
Vol. I. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The combination of pressurized fluidized bed (PFB) technol- 
ogy and the gas turbine-steam turbine combined cycle power system 
is an attractive scheme for producing clean, cost-competitive electric 
power from the combustion of high sulfur coal. A description is 
given of the five year, multi-phase program which is underway for 
the design, construction, and operation of a pilot electric power 
plant producing an equivalent of 13 MW to demonstrate the concept 
of a gas turbine integrated with a PFB coal combustion system. The 
development program will address to key technical questions includ- 
ing PFB and turbine durability, maintenance, reliability and environ- 
mental acceptability. Unique in this PFB system is the use of 1/3 of 
the turbine compressor air to fluidize the bed and support combus- 
tion, with the remaining 2/3 used to control bed temperature and 
extract heat through an in-bed gas-to-air heat exchanger. In addition 
to a two-stage hot gas cleanup system, transpiration-air protected 
turbine blading will be used to prevent erosion, corrosion, and 
deposition in the turbine. 


23644 Unitized 500-megawatt fluidized bed boiler design. Darl- 
ing, S.L. (Combustion Engineering, Inc., Windsor, CT); Tourin, 
R.H. pp 725-730 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Most previous designs of fluidized bed boilers for electric 
utilities have used a modular approach, in which a large fluidized 
bed boiler is made up of two or more smaller modules to produce 
the required output. A design of a unitized 500-Mw fluidized bed 
boiler, in which the boiler is made up of a single unit, is presented. 
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This design was originally developed for a study investigating the 
feasibility of retrofitting an existing utility boiler to burn coal in 
fluidized beds. However, this design represents a possible approach 
to the design of new large fluidzed bed boilers. 


23645 Analysis of power cycles with centrifugal fluidized bed coal 
combustion. Shakespeare, W.J.; Levy, E.K.; Chen, J.C.; Kadambi, V. 
(Lehigh Univ., Bethlehem, PA). pp 731-736 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Results on the effects of important operating parameters on 
the thermodynamic efficiencies of a steam cycle and a combined 
cycle using adiabatic centrifugal fluidized bed combustors are pre- 
sented and compared to the performance obtained for three power 
cycles using conventional fluidized bed combustors and for a pulver- 
ized coal power plant with limestone scrubbing. Electrical energy 
costs are calculated for each cycle for 600, 300 and 30 MWe power 
plants operating at 65 and 25% capacity factors. 


23646 Pressurized fluidized bed coal combustion. Hoke, R.C. 
(Exxon Research and Engineering Co., Linden, NJ). pp 737-742 of 
In Proceedings of the 12th intersociety energy conversion engineer- 
ing conference. Vol. I. La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The pressurized fluidized bed combustion of coal was studied 
in a program sponsored by the U.S. Environmental Protection 
Agency. Emission of SO2, NO/sub x/. and other components in the 
combustor flue gas, carbon combustion efficiency and heat transfer 
coefficients were measured as a function of combustor operating 
conditions. A process design basis was developed allowing the 
estimation of sorbent requirements and boiler design criteria needed 
to meet EPA emission standards for SOz2 and NO/sub x/. 


23647 Development of the fluidized-bed carbon-burnup cell. 
Reed, R.R. (Pope, Evans, and Robbins Inc., Alexandria, VA). pp 
743-750 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The ability to burn the high carbon content fly ash produced 
by atmospheric fluidized-bed boilers is a prerequisite for attaining 
overall high combustion efficiencies necessary for utility size power 
plants. A test program was conducted to further develop the fly ash 
combustion system using a multiple point fly ash feeder with a 0.7 m? 
cross section combustor. Data was collected to determine combus- 
tion efficiency over a range of operating variables. These results 
showed higher combustion efficiencies than the results of previous 
tests in smaller combustors with only one feed point. The work is 
part of a program to design, build and operate a 30 MW multicell 
fluidized-bed boiler as a pollution free method of burning high sulfur 
coal in a utility application. 


23648 Dynamic modeling of fluidized bed boilers for control 
system design. Berkowitz, D.A.; Ray, A.; Sumaria, V. (MITRE 
Corp., Bedford, MA). pp 765-771 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Fluidized bed combustion is being developed for application 
to coal fired steam-electric power generation. The fluidized bed 
boiler is quite different from a conventional pulverized fuel boiler. A 
description is given of fluidized bed boilers and the mathematical 
modeling techniques for describing process dynamic characteristics. 
Basic model equations are presented from which the model of a 
boiler system can be constructed. The model for the Alexandria 
Process Development Unit (PDU) is discussed, as well as the experi- 
mental program for model validation. A basic goal is to use the 
model to design and evaluate process controllers. 


23649 Fluidized-bed combustion of anthracite refuse. Mei, J.S.; 
Gall, R.L.; Wilson, J.S. (Morgantown Energy Research Center, 
WV). pp 772-778 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A total of five types of anthracite refuse material with widely 
different characteristics were successfully burned in the 0.46m (18- 
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inch) diameter atmospheric pressure fluidized-bed combustor at the 
Morgantown Energy Research Center of the U.S. Energy Research 
and Development Administration. Combustion characteristics of 
these anthracite refuse materials as well as engineering data were 
investigated for a wide range of operating conditions. Values of 
carbon combustion efficiency, sulfur dioxide and nitrogen oxides, 
heat transfer and heat release rates are presented. Results of this 
systematic study of the fluidized-bed combustion of anthracite refuse 
material indicate that a substantial amount of heating value contained 
in this rejected material can be recovered. This application of 
anthracite refuse represents a potential source of energy for a region 
of the country which would benefit from such a new source to 
replace increased oil use which has accompanied the decrease in 
anthracite coal mining. 


23650 Determination of variation in efficiency of a 200 MW unit 
when it operates in the load control mode. Makarch’yan, V.A.; Fotin, 
L.P. (All-Union Scientific Research Inst. of Power Engineering, 
Moscow). Therm. Eng. (USSR) (Engl. Transl.); 22: No. 11, 30- 
34(Nov 1976). 


Translated from Teploenergetika; 22: No. 11, 27-32(Nov 


1975) 

Experiments were performed to determine the influence of 
the control mode of a thermal power plant in service on its efficien- 
cy. Experiments were carried out on a 200 MW unit with a drum 
steam generator operating on gas. To conduct the experiment a 
procedure was developed with provision for determining variations 
in efficiency of the generating unit by the direct balance method. 
The procedure was developed in order to determine the influence of 
a generating unit of two parameters of its control mode: the ampli- 
tude and period of the disturbances passing to the thermal power 
plant, (ThPs), from the automatic equipment of the power system. 
The procedure was developed on the assumption that dependence of 
efficiency on the period of fluctuations has only one extremum. In 
accordance with this the plan of the experiment was such that it 
should be possible to represent its results in the form of a power 
series convenient for subsequent use. On the basis of the test results it 
was concluded that the efficiency of a ThPs apart from the very fact 
of changing the plant to operation in the control mode and apart 
from the parameters of this mode is mainly affected by the structure 
and adjustment of the circuits of the interacting control systems of 
individual process parameters on which the form of the frequency 
characteristic of variation in efficiency depends. Therefore, the 
structure and adjustment of control systems of power and of process 
parameters of a generating unit, forming in the end a single complex 
of control of power of the generating unit, should be selected with 
allowance for the actual or assigned spectrum of control actions 
passing to the station from the automatic equipment of the power 
supply system. 


23651 Interaction of automatic controllers and means of discrete 
control. Zhidkov, A.A.; Panfilov, V.A.; Ruvinskaya, L.A.; Strukov, 
A.P.; Shkol’nik, A.M. Therm. Eng. (USSR) (Engl. Transl.); 22: No. 
11, 35-40(Nov 1976). 

Translated from Teploenergetika; 22: No. 11, 32-37(Nov 
1975). 

Increasingly greater demands are made on automatic control 
systems in connection with increasing the flexibility of generating 
equipment, with increased number of starts and shutdowns. In starts 
and shutdowns, repeated changes of the flow process take place and 
this requires corresponding changes in the structure of controllers. 
Great fluctuations of loads are accompanied by considerable changes 
in static and dynamic properties of the controlled plants, which has 
to be accompanied by automatic fine adjustment of the appropriate 
parameters of the automatic units. Control systems which possess 
these capabilities are known as fully variable systems. Automatic 
controllers and discrete logical units, which act jointly, are very 
important components of such systems. Typical examples of this 
kind of interaction for relay-type controllers extensively used in 
power engineering with actuators of constant speed are discussed. 


23652 (DOE-tr—36) Computation and measurement of local and 
mean heat transmission in cylindrical combustion chambers. Rehwin- 
kel, H. 1973. Translation of German report. 156p. Dep. NTIS, PC 
A09/MF AO1. 

Thesis. 

The heat transmission in overhead-fired rotation-symmetrical 
combustion chambers of gas heaters for closed-cycle gas turbines for 
power plants was investigated theoretically and experimentally. The 
calculation methods, test equipment and procedures, and test results 
are described. (LCL) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 24466, 24478 
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23653 Energy utilization efficiency of fuel oil and its analysis, as 
applied to Belorussia. Trutayev, V.I. (Krzhizhanovskii Energetics 
Inst., Minsk). Heat Transfer - Sov. Res.; 8: No. 6, 135- 142(1976). 

Translated from Nauchnyye i Prikladnyye Problemy Energe- 
tiki; 1: 3-7(1974). 

A method is presented for calculating the efficiency of utiliza- 
tion of energy of fuel oil in electric- and combined heat and power 
generation, and its application to Belorussia is described. Variations 
in partial and overall efficiency in fuel-oil utilization in the past and 
future are shown. 


23654 Thermal “pollution” control treatment, recycle, and dispos- 
al of waste heat. Stewart, I.M. (Univ. of Newcastle, Australia). pp 
R32-R38 of In Treatment, recycle, and disposal of wastes. Johnston, 
1.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Environmental damage from discharge of warm liquid wastes 
may be quite high in a fresh-water stream if the overall temperature 
rise is a few degrees celsius. The extent of hazard depends on a 
complex of conditions specific to the locality but, in general, tight 
temperature control limits appear to be justified. For marine estu- 
aries and closed lakes or ponds the physical conditions are more 
complex. The most significant potential problems will arise from the 
very large condensing water load from central electricity generation. 
Very few real possibilities exist for use of the low temperature level 
heat in these discharges. Increased generation at the process plant 
using discard heat for process is a more desirable contribution than 
the attempt to distribute waste heat from the central station. In the 
extremist sense of “thermal pollution” almost all of the energy 
supplied to industrial processes is discarded either to the atmosphere 
or aS warm water. The water of fuel resources is serious, even if the 
environmental hazard is negligible. A brief review is made of meth- 
ods of control or re-use of the normally waste heat by: prevention of 
heat leaks’; heat recovery from hot liquid wastes; steam and vapor 
re-use, ‘power’ production from unused temperature drops; and 
process rearrangement. Emphasis is given to the thermodynamic 
principle that maintenance of temperature level and effective use of 
available temperature drops are the keys to process heat economy, 
i.e., to the reduction of thermal discharges. 


ECONOMICS 
REFER ALSO TO CITATION(S) 23599, 23606, 24258, 24259, 24466 


OFF-PEAK ENERGY STORAGE 


23655 Molten salt thermal energy storage for utility peaking 
loads. Ferrara, A. (Grumman Aerospace Corp., Bethpage, NY); 
Haslett, R.; Joyce, J. pp 547-554 of In Proceedings of the 12th 
intersocieity energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The use of Thermal Energy Storage (TES) in molten salts to 
increase the capacity of power plants is considered. Five (5) existing 
fossil and nuclear electric utility plants were selected as representa- 
tive of current technology. A review of system load diagrams 
indicated that TES to meet loads over 95% of peak was a reasonable 
goal. Alternate TES heat exchanger locations were evaluated show- 
ing that the stored energy should be used either for feedwater 
heating or to generate steam for an auxiliary power cycle. Specific 
salts for each concept are recommended based on low cost, accept- 
able thermodynamic properties and compatibility with stainless steel. 
Design layouts were prepared for one plant and it was shown that a 
TES tube/shell heat exchanger system could provide about 7% 
peaking capability at lower cost than adding steam generation capac- 
ity. Promising alternate heat exchanger concepts were also identi- 
fied. 


23656 Conceptual design of underground compressed air storage 
electric power systems. Giramonti, A.J. (United Technologies Re- 
search Center, East Hartford, CT); Lessard, R.D.; Hobson, M.J. pp 
591-598 of In Proceedings of the 12th intersocieity energy conver- 
sion engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Conceptual design studies were conducted to identify Com- 
pressed Air Energy Storage (CAES) systems which are potentially 
attractive for future electric utility load-leveling applications. The 
CAES concept consists of compressing air during off-peak periods, 
underground storage, followed by heating and expansion through 
turbines to generate power. By using off-peak electricity for com- 
pression and stored air for peak-load generation, the resulting oil 
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consumption would be about 40% of that consumed by conventional 
peaking plants. Equipment requirements could be met using existing 
turbomachi with relatively modest modifications. The study 
focused on air storage in hydraulically compensated hard-rock cav- 
erns. Conventional underground excavation technology could be 
used to construct these caverns, and sufficient siting opportunities 
exist in the North Central and Northeast regions of the U.S. Al- 
though the competitive position of CAES plants relative to conven- 
tional generation alternatives is highly ——- on utility-specific 
factors, the cost of electricity from CAES plants is generally com- 
petitive with electricity costs from conventional peak shaving sys- 
tems. 


FUELS 


23657 Performance of gas-turbines and combined cycles operat- 
ing on fuels produced by in-situ gasification of lignite. Branch, J.F.; 
Schmidt, P.S.; Edgar, T.F. (Univ. of Texas, Austin). pp 232-238 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

An analysis is given of the use of low-BTU gas from in-situ 
combustion of lignite in gas turbines and combined cycles. Several 
gas compositions are considered, corresponding to various lignite 
conversion conditions. The analysis takes into account the work 
requirements for turbine blade cooling, gasification air, and fuel gas 
compression, as well as air compression for the gas turbine itself. It is 
demonstrated that overall cycle efficiency tends to degrade some- 
what as fuel heating value decreases, primarily because of the higher 
work requirements to compress the fuel. At optimum efficiency, the 
gas turbine carries a larger share of the overall load compared to the 
steam turbine for the low BTU gas versus natural gas. It is also 
shown that the gain in efficiency by increasing firing temperature 
from 2400 to 3000°F is largely offset by the air requirements for 
turbine blade cooling. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 22890, 23604, 25030, 25085, 
25101, 25102, 25140 


23658 Reducing the environmental impact of solid wastes from a 
fluidized-bed combustor. Johnson, I.; Vogel, G.J.; Montagna, J.; 
Shearer, J.; Snyder, R.; Swift, W.; Jonke, A.A. (Argonne National 
Lab., IL). pp 751-757 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The use of three options for the reduction of the environmen- 
tal impact of solid sorbents used to control SO2 emission in fluidized- 
bed coal combustion systems was experimentally examined. The 
three options are: (1) the use of agents such as NaCl to enhance the 
chemical reactivity of sorbents, (2) regeneration and reuse of limes- 
tone, and (3) the use of synthetic sorbents. The quantity of waste 
generated decreases in the order (1) to (3); the cost increases in the 
order (1) to (3). At present, both the use of chemical enhancement 
agents and the regeneration of limestone (or dolomite) appear to be 
viable options. The high cost, the low SO: capacity, and the small 
decrease in environment impact obtainable with synthetic sorbents at 
the present state of developmentt eliminate this option from future 
consideration. 


23659 Sorbent regeneration in fluidized bed combustion. Ruth, 
L.A. (Exxon Research and Engineering Co., Linden, NJ). pp 758- 
764 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A process is being developed in which sulfated limestone 
sorbent (CaSO) from a pressurized fluidized bed coal combustion 
boiler is regenerated to CaO and SO: in a fluidized bed by reaction 
with a reducing at 1100°C and 7 to 10 atm pressure. Durin 
preliminary experiments involving batchwise regeneration, the off- 
gas from the regenerator contained up to 3.7 mole % SOsz, reduction 
of CaSO, to CaO was nearly complete, and agglomeration of the 
fluidized bed was avoided by careful control of temperature. The 
feasibility of continuous regeneration was demonstrated in a five day 
run in which hot solids moved between the combustor and regenera- 


ERA VOL. 3, NO. 10 


tor. Compared to a once-through system, make-up sorbent require- 
ments were reduced by at least a factor of four. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 24246 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 22699, 22881, 22882, 22979, 
22981, 22986, 23611, 23641, 23646, 23648, 23649, 24466, 24940 


23660 (PB—269885) Demonstration of Wellman-Lord/Allied 
Chemical FGD technology: boiler operating characteristics. Final 
report, May 1974—January 1976. Adams, R.C.; Eggleston, T.E.; 
Haslbeck, J.L.; Jordan, R.C.; Pulaski, E. (TRW Environmental 
Engineering Div., Vienna, Va. (USA)). Feb 1977. Contracts EPA- 
68-02-0235;EPA-68-02-1877. 268p. NTIS PC Al2/MF AOl. 

The report gives results of an intensive examination and 
characterization of a coal-fired boiler prior to retrofit of a full scale 
flue gas desulfurization (FGD) unit employing the Wellman-Lord/ 
Allied process. The test established a baseline profile of the boiler for 
later comparison both with design and operating conditions of other 
boilers for which the Wellman-Lord/Allied process is potentially 
applicable, and with operating performance after retrofit of the 
FGD unit. It also established a baseline profile during operation of 
the boiler at conditions other than normal which have the potential 
for affecting the performance of the Wellman-Lord/Allied FGD 
unit. Boiler operating performance was examined for its economic 
performance, overall energy balance, and the performance of auxil- 
iaries. Detailed profiles of the flue gas at the proposed boiler/FGD 
unit interface were determined at varying boiler control settings 
including operation at below normal sulfur, higher than normal flue 
gas volumes, and higher than normal grain loadings. The tests were 
performed on Boiler No. i1 of Northern Indiana Public Service 
Company’s Mitchell Power Station. 


23661 (PB—270572) Flue gas desulfurization using fly ash alkali 
derived from Western coals. Final report, July 1975—June 1977. 
Ness, H.M.; Sondreal, E.A.; Murad, F.Y.; Vig, K.S. (Energy Re- 
search and Development Administration, Grand Forks, N.Dak. 
(USA). Grand Forks Energy Research Center). Jul 1977. 8ip. NTIS 
PC A05/MF AOl1. 

The report gives results of tests investigating the use of 
Western coal fly ash for scrubbing SO, from power plant flue gas, 
on a 130-scfm pilot scrubber at the Grand Forks (ND) Energy 
Research Center and on a 5000-acfm pilot scrubber at the Milton R. 
Young Generating Station (Center, ND). Tests of the 130-scfm unit 
were designed to investigate the effects of increased sodium concen- 
tration on SO2 removal and rate of scaling. Parameters investigated 
included liquid-to-gas ratios (L/G), stoichiometric ratios (Ca0/80s) 
and sodium concentration. Results indicate increased SO. removal 
and decreased rate of scaling as sodium concentration increases. 
Tests of the 5000-acfm unit generated design and operating data for a 
full-scale 450 MW fly ash alkali scrubber to be constructed at the 
same Station. Results indicate that sufficient SO2 can be removed to 
meet NSPS requirements, using only fly ash alkali when burning 
0.75% sulfur lignite. 


23662 (TID—28067) Electric utilities’ use of flue gas desulfuri- 
zation technology in the United States. (Federal Energy Regulatory 
Commission, Washington, D.C. (USA)). Oct 1977. 32p. Dep. NTIS, 
PC A03/MF AO1. 

A survey of electric utility companies was conducted to 
establish the status of plans to construct flue gas desulfurization 
(FGD) systems. As a result of the inquiries, four categories were 
developed to characterize the current status: (1) uncommitted; (2) 
committed;(3) under construction; or (4) operational, in shakedown, 
or other status. The current status of FGD applications in the United 
States are tabulated. In the uncommitted category 14 different utili- 
ties are considering the installation of FGD systems on 28 boiler 
units. In some cases utility management is awaiting the outcome of 
experimental or pilot scale tests, or the result of adjudicatory pro- 
ceedings. The total capacity of these boilers, for which utility 
management is considered FGD, is 14,492 MW. In the committed 
class, seven utilities have signed contracts for FGD systems on nine 
boiler units with a total capacity of approximately 4020 MW. Thirty 
four FGD systems are under construction with a total boiler capac- 
ity of approximately 15,066 MW. The last group of 39 FGD units 
associated with total boiler capacity of approximately 10,325 MW is 
classified as operational, in shakedown, or other status. 


23663 Sulfur dioxide removal using thermally crushed nahcolite. 
Knight, J.H. (to Superior Oil Co.). US Patent 4,062,926. 13 Dec 
1977. Filed date 19 Mar 1975. 8p. 

Sulfur dioxide is removed from a gas stream, such as that 
generated by the combustion of a sulfur-containing fuel or ore 
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processing, by introducing particulate nahcolite into the gas stream 
in a high temperature zone. The high temperature zone provides an 
environment for the size reduction of the particulate nahcolite and 
an effective environment for the removal of the sulfur dioxide. The 
size reduction of particulate nahcolite is accomplished by a thermal 
crushing process. 


23664 Dust control in power-generating plants. Ochs, H.J. 
Metall; 31: No. 10, 1111-1115(Oct 1977). (In German). 

The autor characterizes the air-polluting substances emanat- 
ing from coal and oil during combustion processes, and the measures 
to be taken to prevent an inadmissible concentration of these sub- 
stances in the atmosphere. 


23665 First operational experience with the flue gas desulphuriza- 
tion plant in the Wilhelmshaven power plant. Bosselmann, W.; Weiler, 
H. (Nordwestdeutsche Kraftwerke A.G., Hamburg (Germany y, 
F.R.)). VGB Kraftwerkstech.; 57: No. 9, "603- 610(Sep 1977). (In 
German). 

A flue gas cleaning plant was incorporated in the erection of 
the 720 MW power plant block on coal/oil basis of the Nordwest- 
deutsche Kraftwerke Aktiengesellschaft, Ruestersieler Groden near 
Wilhelmshaven, which desulphurizes about 20% of the total flue gas. 
The plant based on the Bischoff method was completed as scheduled 
in June 1976 and was to be put into operation together with the 
block plant. Due to difficulties in the plan approval procedure for 
the depot, the building of the depot was only begun in September 
1976. Bad weather and problematic building foundation did not until 
January 1977 allow the test operation of a purge tank. 


23666 Air quality implications of the move toward coal (air 
pollution impact of increased coal use in the utility sector). Bauman, 
R.D.; Crenshaw, J.D. (Environmental Protection Agency, Research 
Triangle Park, NC). pp 629-636 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

National and regional emissions of SO2, particulates, and NO/ 
sub x/ from power plants in 1975, 1985, and 1990 are examined. The 
1985 and 1990 emissions are projected first under a “business as 
usual” scenario; these estimates are computed under current emission 
regulations for existing and new sources and under a scenario of 
increased control of new sources. Estimates are made of the impact 
of the proposed National Energy Plan (NEP) on 1985 and 1990 
emissions from power plants. The impact of the NEP is assessed in 
two stages--(1) ‘the coal substitution program” (portions of the pian 
aimed at increasing coal use) and (2) the total NEP (coal substitution 
plus energy conservation measures). 


23667 Impact of air quality regulation on the electric power 
industry. Yea; ——. K. (Electric Power Research Inst., Palo Alto, CA). 
pp 637-645 of In Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A discussion is given of several emerging trends in air pollu- 
tion regulations and legal interpretations of the Clean Air Act which 
have major impact on the electric utility industry. Foremost among 
these trends is the shift from health and welfare based ambient air 
quality regulations to an administration definition of “Best Available 
Control Technology” (BACT) as the primary mechanism for air 
quality change. An analysis is given of BACT in terms of the 
technologies required in the time frame of 1977—1990, together with 
their costs and operating implications for the electric utility industry. 
Since the BACT concept forms the hasis for several regulatory 
applications to the electric utility industry, its technological and 
economic implications are analyzed in terms of a strategy which is 
not only the least costly but the only one consistent with available 
supplies of domestic fuel and control technology. 


23668 (N—77-27567) The position of gas turbine power plants 
with respect to the emission of nitrogen oxides by fossil-fueled energy 
installations. Translated from Energietechnik; 26: No. 3, 132- 
134(1976). 11p. (NASA-TM—75126). NTIS PC A02/MF AOI1. 

The amount of nitrogen oxides introduced into the atmo- 
sphere by gas turbines is very significant in relation to the total 
amount of nitrogen oxide emissions produced by chemical installa- 
tions and combustion engines. Turbine manufacturers are therefore 
working to develop combustion chambers with sufficiently low 
nitrogen oxide emission concentrations. Attention is given to aspects 
of nitrogen oxide formation in gas turbines, the parameters which 
determine this formation, and suitable approaches to reducing nitro- 
gen oxide emissions. 
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SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 24324 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 24257, 24310, 24321 


23669 (EPRI-EL—506) Backfill materials for underground 
power cables, Phase I. Interim report. Thermal resistivity measure- 
ment methods, backfill treatments, heat and moisture flow analysis. 
Mitchell, J.K.; Kao, T.C.; Abdel-Hadi, O.N. (California Univ., 
Berkeley (USA). Dept. of Civil Engineering). Jun 1977. 87p. Dep. 
NTIS, PC A05/MF AO1. 

Because the allowable current loading of buried electrical 
transmission cables is frequently limited by the maximum permissible 
temperature of the cable or of the surrounding ground, there is need 
for cable backfill materials that can maintain a low thermal resistiv- 
ity (less than 50°C-cm/watt) even while subjected to high tempera- 
tures for prolonged periods. The results of studies aimed at develop- 
ment of improved methods for placing backfill around underground 
power cable systems and special treatments to reduce the thermal 
resistivity and increase the thermal stability of the backfill materials 
are reported. The thermal needle method used for measuring the 
thermal resistivity of backfill materials in the laboratory is discussed. 
Samples compacted wet and then dried backfill materials were 
tested. Three water-absorbing polymers for the prevention of water 
migration were tested and found to retard, but not prevent water 
migration. Once dried, samples treated with these materials had 
poorer thermal properties than did the untreated soil. No additives 
were found that can produce a material with a thermal resistivity 
significantly less than that of the untreated wet compacted material. 
A finite element computer program HEAT was used to study 
transient and steady-state heat flows and temperature distributions 
for typical buried cable systems. The dominating influence of the 
thermal resistivity of the trench backfill on the temperature distribu- 
tions and allowable thermal loading is readily apparent from the 
analyses. Field tests should be conducted to evaluate both the 
performance of the most promising backfill treatments and the 
accuracy of the developed heat and moisture flow predictive meth- 
ods. 


23670 (EPRI-EL—538) Investigation of feasibility of vacuum- 
arc fault-current limiting device. Final report. Gilmour, A.S. Jr. (State 
Univ. of New York, Buffalo (USA)). Dec 1977. 149p. Dep. NTIS, 
PC A07/MF AO1. 

The feasibility of a vacuum arc fault current limiter was 
investigated in this project. A magnetic field was used to interrupt or 
control the current flow in a vacuum arc device. The configuration 
of the device is such that electron current is forced to flow primarily 
radially outward from the end of a relatively small rod shaped 
cathode to a ring shaped anode. Control is achieved through the 
application of an axial magnetic field. Operation at current levels in 
the 5 to 10 kA range have been demonstrated for periods up to about 
8 ms. The voltage of operation that has been demonstrated is less 
than required because of discharge paths that develop within the 
device in parallel with the desired path from the cathode to the 
anode. Significant progress was made in eliminating these discharge 
paths by using insulating shields between the anode and the cathode 
support structure. In the process of developing design criteria for 
vacuum arc FCL’s, several other studies were performed. A brief 
study of fault current limiter commutation voltage requirements 
showed that the voltage appearing across a commutation device 
could be limited to a very reasonable value if the commutation 
current waveform was properly controlled. A study of magnetic flux 
concentration using the anode in a vacuum arc switch showed 
experimentally and theoretically that concentration times up to 
about one millisecond are practical with a copper anode. Another 
study dealt with an investigation of the phenomena occurring during 
the ignition of arcs on gold and on copper cathodes. For distribution 
circuit applications of fault current limiters, it appears feasible to 
limit the fault current and to absorb the energy associated with the 
fault current limiting process in a single vacuum arc device of the 
type that has been under investigation at SUNYAB. While consider- 
able progress has been made improving the voltage and current 
rating of this device, the goals established at the outset were not 
achieved. 


23671 Method for manufacturing and laying out phase cores for 
oil-filled cables and a device for accomplishing same. Bataev, M.K.; 
Veits, I.E.; Gorodetsky, S.S.; Macheret, L.I.; Kuznetsov, L.A.; 
Tjurin, A.V.; Yaunzem, J.E. (to Vsesojuzny Proektno-Izyskatelsky 
Nauchno-Issledovatelsky Institut "“Gidroproekt’” imeni S. Ya. 
—. US Patent 4,057,453. 8 Nov 1977. Filed date 2 Jul 1975. 8p. 

A method of manufacturing phase cores for oil-filled cables is 
described in which a current-carrying core is obtained by means of 
twisting together a number of individual wires, then a paper insula- 
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tion tape is wound around the current-carrying core and the insulat- 
ed current-carrying core is reeled on a drum. The core is then dried, 
a with an insulating compound and — in a provision- 
al sealed housing for the period of storage and shi it to the site 
where the core is to be laid out and inside which the core is 
subjected to the required electrical measurements and insulation 
tests. The current-carrying core is placed inside the provisional 
sealed housing right after it has been wound with the paper insula- 
tion tape. 


23672 Simulation method for the solution of optimization prob- 
lems in power supply networks. Hendrich, C. (Technische Univ. 
Muenchen (Germany, F.R.). Lehrstuhl fuer Hochspannungs- und 
Anlagentechnik). Elektrotech. Z., A; 98: No. 10, 671-674(Oct 1977). 
(In German). 

Optimization problems in power system analysis in general 
must be solved iterative. Many advantages would be Fag by using 
a simulation method. One disadvantage seems to be the big number 
of possibilities which are to be tested. This report shows, that in the 
case of large networks an optimal solution can be got within a few 
minutes by using special simulation techniques and sensitivity analy- 
sis. In on-line operation one more advantage of the simulation 
method is given by the possibility of realizing suitable changes of 
control parameters immediately, without waiting for the and of the 
optimization. 


23673 Consequences of the choosen conductor type on the quality 
of tower spotting and on the economy of power transmission. D‘heil, F. 
(Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.). Abt. 
Seilmechanik, Trassierung, Leitungsgestaltung); Herzig, K. (Brown, 
Boveri und Cie A.G., Mannheim (Germany, F.R.). Geschaeftsber- 
eich Leitungsbau). Elektrizitaetswirtschaft; 16: No. 19, 664-672(Sep 
1977). (In German). 

Differences in material and (or) construction of transmission 
line conductors bring numerous consequences. The economical side 
is also a function of the investment- and operating costs. Factors 
given by the characteristics of the conductor, which influence these 
costs, can only be determined and compared up to a reasonable 
extent with the help of electronic data processing. The authors have 
calculated several cases for different types of conductors and differ- 
ent power transmitted. The results are shown in diagrams and 
discussed. The increase of the conductivity of transmission line 
conductors in relation to the total cross section, results in less 
conductor losses and therefore lower costs of transmission. Under 


certain circumstances higher investment costs can be accepted, if 
lower costs of transmission can be proved. Consequences of altering 
conductor types on the mechanics and design of transmission lines 
are demonstrated by the authors. 


23674 Using process computers for system supervision and power 
station use in interconnected operation. Bruetzel, O.; Schmitz, J. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G. (Germany, 
F.R.)). Elektrotech. Z., A; 98: No. 9, 589-591(Sep 1977). (In German). 

A report is given on the development electricity supply 
systems and of their operational control stations. The functions of 
these control stations in system supervision and use of power sta- 
tions, as well as control of operation in the case of interconnected 
working, are described. The reasons for the use of process comput- 
ers in support of the control stations are given and explained by 
using the example of an actual installation. 


23675 Supporting system operational control by on-line state 
estimation, breakdown simulation and short-circuit calculation. 
Denzel, D.; Graf, F.R. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G. (Germany, F.R.)); Schellstede, G. (Siemens A.G., Erlangen 
(Germany, F.R.). Bereich Netzautomatisierung). Elektrotech. Z., A; 
98: No. 9, 597-601( 1977). (In German). 

Since the middle of 1976 the operational control of the RWE 
high-voltage system has been supported by on-line system calcula- 
tions. A report is given on the methods used for state estimation, 
breakdown simulation and short-circuit calculation. Important expe- 
rience and results are given. 


23676 Acquisition, processing and edition of information from 
systems and power plants with the aid of a dual computer system. 
Heining, H.; Wieching, H. (Rheinisch-Westfaelisches Elektrizitaets- 
werk A.G. (Germany, F.R.)); Pritzl, U. (Siemens A.G., Erlangen 
(Germany, F.R.). Bereich Netzautomatisierung). Elektrotech. Z., A; 
98: No. 9, 592-597(Sep 1977). (In German). 

The RWE main switching line at Brauweiler has had a dual, 
efficient computer system available for two years. An insight is 
given into the procedure for the basic processing of the dialogue 
systems for the indicators and logging devices. The special impor- 
tance of the graphical indicators for system operation is emphasised. 
Problems in the editing of the process data for on-line system 
calculation programs are pointed out. A report is given on the 
preparation and updating of the data for the comprehensive list 
system. Finally an account of operational experience obtained so far 
is given. 
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23677 General-purpose model of power-system loads. Shackshaft, 
G.; Symons, O.C.; Hadwick, J.G. (CEGB, London). Proc. Inst. 
Electr. Eng. (London); 124: No. 8, 715-723(Aug 1977). 

A derivation is given of a load model for use in studies of 
power-system dynamics. Some system tests are described in which 
small voltage disturbances were imposed on a power-station auxil- 
iary system and on consumer loads. The objectives of the tests were 
to determine the important factors in the power/voltage response of 
loads and to explore the possibility of determining the load composi- 
tion and characteristics from such tests. The parameters obtained 
from the analysis of the small-disturbance tests on the power-station 
auxiliary system are used in an attempt to simulate a large distur- 
bance to that system. 


23678 Reliability modeling and evaluation of transmission and 
distribution systems. Allan, R.N.; De Oliveira, M.F. (Univ. of Man- 
chester, Eng.). Proc. Inst. Electr. Eng. (London); 124: No. 6, 535- 
541(Jun 1977). 

The modelling and evaluation techniques presently used in 
assessing the reliability of transmission and distribution networks are 
considerably extended. The concepts described lead to a realistic 
analysis of such systems. The most important features that are 
described concern the incorporation of all realistic failure and resto- 
ration modes, development of the concept for overall system indices, 
inclusion of variable repair times and the ability to extend the usual 
loss of continuity criterion to include loss of quality, this often being 
of vital importance. All the techniques and concepts discussed were 
used to analyse a typical system, the results of which are included. 


23679 High-speed reliability calculation for interconnected power 
system. Murayama, Y. Electr. Eng. Jpn. (Engl. Transl.); 97: No. 1, 
121-126(1977). 

Translated from Denki Gakkai Ronbunshi; 97B: No. 2, 93- 
99(Feb 1977). 

A method was previously proposed to calculate the reliability 
of power systems, and the effects of newly installed generating units 
and newly installed interconnecting transmission lines on the reliabil- 
ity of an interconnected power system have been discussed. A high- 
speed reliability calculation method for an interconnected power 
system is proposed. The reliability calculation is performed very 
frequently in setting up the expansion plans of power systems. The 
high-speed reliability calculation method proposed is very effective 
for this purpose. 


23680 Energy supply station. Kries, W. (to Pfisterer (K.) Elek- 
trotechnische Spezialartikel, Stuttgart (Germany,  F.R.)). 
German(FRG) Patent 2,512,846/A/. 21 Oct 1976. 15p. (In German). 

At small energy supply stations it is difficult or even danger- 
ous to put relief flaps on the sides of the housing which bring about 
the pressure limitation in the casing necessary for safety reasons 
should a parasitic electric arc occur. Therefore a ventilation shutter 
is recommended according to the invention. Suggestions for the size, 
arrangement, constructive design, choice of material and the appli- 
ance or prestressing of the shutter is given in several examples and 


claims. 


23681 Efficient location of damage in cables. Sutter, H. (Siemens 
A.G., Karlsruhe (Germany, F.R.). Geschaeftsbereich Mess- und 
Prozesstechnik). Elektro-Jahrb.; 49-50(1976). (In German). 

Damage within cable networks for power supply systems 
may be located quickly and precisely. It must be determined which 
one of the three typical cable damages is concerned. For doing so, 
three methods are pointed out: loading the defective cable with 
tension, current or pulse tension; after the determination of the 
damage type, a pre-location is carried out according to the pulse 
reflection procedure, followed by a precise spot location for which 
various procedures exist according to the damage type. 


23682 Consumer management in dependence of network load. 
Buurman, E.; Paessler, E.R. (Siemens A.G., Erlangen (Germany, 
F.R.)). Elektro-Anz.; 29: No. 4, 68-71(1976). (In German). 

Control of the power supply periods for certain parts of 
equipment may improve the daily load curve of power plants 
without interfering too much with consumers’ interests. The result- 
ing reduction of the relative power generation costs, which is due to 
the longer operating time per year of power plants and power 
distribution networks, will be of advantage to utilies and consumers 
and will make electric power more competitive. Centralized acoustic 
frequency multistation control systems have proved to be a suitable 
means for this. The effects of release and cut-off times specific to the 
equipment are classified according to fields of application and are 
studied with a view to the load cycle of a public utility. 
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23683 (EPRI-EL—529) Transformer noise abatement using 
tuned sound enclosures. Final report. Allan, K.N.; Ellingson, E.F. 
(Allis-Chalmers Mfg. Co., Milwaukee, Wis. (USA)). Oct 1977. 83p. 
Dep. NTIS, PC A05/MF A0O1. 
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The objective of this project was to reduce the noise emitted 
from power transformers by using a close-fitting, integrally-mounted 
noise shell. The noise shell consists of a series of panels attached to 
the tank by means of rubber isolators. Theoretically, this approach 
should yield noise reductions of 20 dBA or more. Sound absorptive 
materials are not required, and theoretical reductions in excess of 
that were achieved in laboratory models. The problem is, this 
technique is entirely theoretical and has not been applied to a 
practical situation. Accordingly, the overall objectives of this proj- 
ect were to test the noise shell theory and to adapt the theory to a 
practical application. The project was divided into two phases: 
development and commercial production design and demonstration. 
Transformer noise originates almost entirely in the core due to the 
magnetostrictive effects of steel, which cause the core to vibrate. 
Core vibrations are transmitted to the transformer walls, support 
members, radiators, and accessory equipment in two ways: through 
the core support structure and through the highly incompressible 
insulating oil. The most significant sound frequencies are in the 
lower region, between 120 and 600 Hz. Radiators are an important 
source of noise and must be treated to significantly reduce overall 
noise level. All sides of a transformer need to be enclosed including 
the reinforcing ribs. On pier-mounted transformers, the bottom is a 
significant source of noise and must be treated. A noise reduction of 
8 dBA was achieved, compared to the target of 15 dBA. While 
somewhat lower than the goal, this work showed that the theory is 
adaptable to a practical application, and continued development is 
warranted. The deficiencies in theory were identified and corrective 
actions defined for future research efforts. 


23684 (EPRI-EL—619(Vol.1)) Cable neutral corrosion selection 
and evaluation of semiconducting thermoplastic jacket compounds for 
concentric neutral URD primary cables. Phase I: final report, August 
1977. Bahder, G.; Eager, G.S.; Lukac, R.G.; Schmidt, G.A.; Silver, 
D.A. (General Cable Corp., Union, N.J. (USA)). Dec 1977. 101p. 
Dep. NTIS, PC A06/MF AO1. 

Results of a project pertaining to the selection and evaluation 
of semiconducting thermoplastic compounds for use as a corrosion 
protective overall jacket on concentric neutral underground residen- 
tial distribution (URD) primary cables are presented. The project 
consisted of compound screening and a six-month accelerated aging 
test program of full size 15kV cables. Eleven semiconducting ther- 
moplastic poh lien m received from six compound manufacturers 
were subjected to the screening test program. Six compounds were 
accepted for further testing. Accelerated aging of full size 15kV 
cables, jacketed with each of the six approved compounds took 
place with exposure in 100°C air oven, exposure in 75°C tap water, 
or burial in three soils with and without ac test voltage applied 
between the copper concentric neutral conductor and ground. Mea- 
surements of physical properties and radial resistance and capaci- 
tance of the semiconducting jacket compounds were performed 
initially and at regular intervals during the course of the test pro- 
gram. Tests performed indicate that that the ac current flowing 
radially through the semiconducting jacket in contact with the 
concentric tinned copper conductor has a small dc component. The 
main conclusions drawn from the project are: semiconducting ther- 
moplastic compounds are commercially available that exhibit stable 
or declining radial resistance characteristics under conditions likely 
to be experienced in service; semiconducting thermoplastic com- 
pounds do, however, cause rectification of ac current, but the effect 
of rectification on corrosion of the concentric copper wires was 
negligible; and further investigation of the rectification phenomenon 
appears justified. 


23685 (EPRI-EL—619(Vol.2)) Cable neutral corrosion, Phase 
II. Outdoor high voltage and high current short circuit tests on single 
phase extruded dielectric primary distribution cables. Phase II: final 
report, December 1977. Bahder, G.; Martin, M.A.; Piccione, N.; 
Prime, J.B. Jr.; Silver, D.A. (General Cable Corp., Union, N.J. 
(USA)). Dec 1977. 93p. Dep. NTIS, PC A05/MF AO1 
Severe deterioration of the concentric neutral conductor as a 
result of corrosion presents a problem of serious concern to power 
and communication companies as well as to other utilities using 
direct buried metallic facilities. The objective of this project was to 
establish the performance of insulating-type and semiconducting 
jacketed concentric neutral cables in comparision with bare copper 
concentric neutral cable under fault conditions from the standpoint 
of transient voltage gradients developed in the earth. It was consid- 
ered that data generated in this project could be employed as 
substantiation for a change in the National Electrical Safety Code to 
rmit the use of jacketed concentric neutral calble in joint-random 
installation with communication cable in locations corrosive to bare 
copper. The tests encompassed staged and prestaged fault tests on 
direct buried, 15-kV and prestaged fault tests on direct buried, 35-kV 
crosslinked polyethylene insulated cables of various concentric neu- 
tral conductor designs without jackets; insulating and semiconduct- 
ing jackets were included as dictated by good design practices. The 
fault on the 15-kV cables were performed at rated voltage to ground 
with symmetrical currents of 5 and 10 ka with a prescribed sequence 
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of circuit breaker reclosures. The 35 kV cables were similarly tested 
at 10 kA only. The main conclusions were: bare and semiconducting 
jacketed cables exhibit essentially the same transient voltage gradi- 
ents (touch-and-step voltages) when tested under similar conditions; 
cables with an insulating type jacket will yield higher touch voltages 
and lower step voltages than cable with bare or semiconducting 
jacket under equivalent circuit impedance and earth resistivities; and 
the voltage at the fault is determined by the supply voltage and 
circuit impedances and is a dominant factor in determination of 
touch-and-step voltages. 


23686 (N—77-27306) The solid state remote power controller: its 
status, use and perspective. Sundberg, G.R.; Billings, W.W. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). 1977. 13p. (NASA-TM—73695; E—9231). 
NTIS PC A02/MF AO1. 

Solid state remote power controllers (RPC’s) are now availa- 
ble to control and protect all types of loads in both ac and dc power 
distribution systems. RPC’s possess many outstanding qualities that 
make them attractive for most system applications. A review is given 
of the present state-of-the-art and applications for solid state RPC’s 
for both aerospace and terrestrial systems. 


23687 (PB—270613) An examination of electric fields under ehy 
overhead power transmission lines. Final report. Tell, R.A.; Nelson, 
J.C.; Lambdin, D.L.; Athey, T.T.; Hankin, N.N. (Becton, Dickinson 
and Co., Rutherford, N.J. (USA)). Apr 1977. 49p. (EPA—520/2-76/ 
008). NTIS PC A03/MF AO1. 

Measured data are presented on electric field strengths near 
ground level under 765 kV and 510 kV single circuit and 345 kV 
double circuit overhead power transmission lines, values of short 
circuit current originating on vehicles situated in relatively intense 
electric fields, and estimates of perception and annoyance for 
humans resulting from transient spark discharge. Calculated data are 
given for the electric field strength beneath 765 kV single circuit, 
500 kV single circuit, and 345 kV single and double circuit lines. 


23688 (TID—28101) Study of proposed interconnection between 
the City of Lubbock, Texas and Southwestern Public Service Compa- 
ny. Staff report. (Federal Power Commission, Fort Worth, Tex. 
(USA). Bureau of Power). May 1977. 62p. Dep. NTIS, PC A04/MF 
A0l. 

The city of Lubbock, Texas currently meets its power 
demand by local, isolated power generating units with a dependable 
capacity of 125 MW. Annual power needs for Lubbock to the year 
1992 are forecast, and the economic and technical advantages of 
interconnecting the city with the Southwest Public Services 230 kV 
power system are discussed. (LCL) 


23689 Very-high-power-transmission cable system. Rasquin, W. 
(to Felten and Guilleaume Carlswerk AG). US Patent 4,057,737. 8 
Nov 1977. Priority date 29 Jul 1972, German, Federal Republic of 
(F.R. Germany). 8p. 

A power transmission system connects a source of electrical 
energy to an electrical load. The power transmission system is 
comprised of a first cable system driven above its natural power and 
a second cable system connected in series with the first cable system 
and driven below its natural power. 


23690 New selective reserve protection for effectively grounded 
high-voltage systems. Hadick, W. (Hartmann und Braun A.G., Heili- 
genhaus (Germany, F.R.)); Scharf, T. (Rheinisch-Westfaelisches 


Elektrizitaetswerk A.G., Essen (Germany, F.R.)). 
Elektrizitaetswirtschaft; 76: No. 21, 731-736(Oct 1977). (In German). 

The authors present a new reserve protection which is inde- 
pendent of the main protection. This works selctively in the case of 
low-current ground short-circuits when, for example, the actuating 
current in the preceding distance relays is no longer reached. In the 
principle which is selected the direction of the neutral-system reac- 
tive power is evaluated and the magnitude of the neutral-system 
voltage is converted into a tripping time dependent on it. The 
authors establish from which system parameters the neutral-system 
voltage in a line under consideration is dependent, and discuss a 
limiting value. They also present a design for an apparatus and 
describe its mode of operation. 


23691 Frankfurt/Suedwest transformer station with metal-en- 
closed switchgear for 420 kV and 123 kV. Brohmann, H.J. (Preus- 
sische Elektrizitaets-A.G. (Preussenelektra), Kassel (Germany, 
F.R.)); Krueger, K. (Preussische Elektrizitaets-A.G., Hannover 
(Germany, F.R.)); Spriegel, W. (Brown, Boveri und Cie A.G., 
Mannheim (Germany, F.R.)). Elektrizitaetswirtschaft; 76: No. 21, 717- 
724(Oct 1977). (In German). 

For the supply of electric power to a large city metal- 
enclosed, SFe-insulated switchgear for 420 kV and 123 kV was 
installed. The arrangement and the switching of these installations 
are discussed. 
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23692 Two-system 110 kV overhead line on steel solid-wall masts. 
Schaefer, E. (Benteler-Werke A.G., Bielefeld (Germany, F.R.). Abt. 
Statik). Elektrizitaetswirtschaft; 76: No. 19, 659-669(Sep 1977). (In 
German). 

This is a new type of overhead line construction for the 
Federal Republic of Germany. The new type is distinguished by its 
handsome shape and elegant design. This means that the masts will 
fit harmoniously into any landscape. This is particularly important 
because with such — protection of the landscape and its layout 
can no longer be left out of account. 


23693 500 kV open distribution unit with suspension switches. 
Gustov, L.D. Sov. Power Eng. (Engl. Transl.); 6: No. 5, 297-300(May 
1977). 

Translated from Elektr. Stn.; No. 5, 43-52(May 1977). 

The use of a 500 kV distribution unit layout in a circuit with 
4/3 breakers per connection provided high reliability and ease of 
operation of the distribution unit, in addition to significantly decreas- 
ing the equipment and the capital investment. With a slight impair- 
ment in the ease of operation the distribution unit can be made still 
more compact. 


23694 100 to 400 MHz noise at hv substations. Mishchenko, 
G.A.; Balyasnikov, V.A. Sov. Power Eng. (Engl. Transl.); 6: No. 5, 
301-303(May 1977). 

Translated from Elektr. Stn.; No. 5, 53-54(May 1977). 

The distribution of the noise level is subject to the normal or 
logarithmic normal distribution. Due to the absence of stable maxima 
in the organization of radio communication in the 100 to 400 MHz 
range it is favorable to tune out noise by frequency. The quality of 
communication may be increased either by increase of the distance 
between the antenna and the distribution unit with change of the 
direction or by increasing the power of the signal. The noise voltage 
of 3 to 5 mkV at 390 MHz obtained as a result of the measurements 
is comparable to the sensitiviy of the receivers of DM400 radio relay 
stations, which operate in this frequency range. This should be taken 
into consideration by planners in the placement of equipment on the 
substation site. The antenna should be located at the maximum 
possible distance from the distribution unit. 


23695 Method to estimate the lightning multiline flashover on 
transmission line towers. Anjo, K.; Komoda, M. (Chubu Electric 
Power Co., Inc., Nagoya, Japan). Electr. Eng. Jpn. (Engl. Transl.); 
97: No. 1, 102-112(1977). 

Translated from Denki Gakkai Ronbunshi; 97B: No. 2, 77- 


84(Feb 1977). 

Most transmission line faults are caused by lightning. In Japan 
under ordinary circumstances, two circuits of transmission lines are 
strung On one tower due to the limited right of way. Therefore it is 
not rare that the two circuits break down simultaneously. Since the 
simultaneous two-circuit fault has a very serious effect on the 
security of power systems, it is very important to predict accurately 
the probability of multiline flashover. Much useful data have already 
been accumulated about the potential distribution of the transmission 
tower subject to lightning stroke. These data are used to analyze the 
mechanism of multiline flashover, and a tower potential rise method 
(abbreviated as TPR method) for the analysis of multiline flashover 
phenomena is proposed. In this method, it is possible to take into 
account the surge impedances of the transmission line and transmis- 
sion tower and the coupling factor between the power line and 
ground wire, as well as the potential distribution of the transmission 
tower. In the proposed method, the conventional formulas for 
lightning stroke current and the frequency distribution curve of 
lightning stroke current, which have been used widely so far in 
designing the insulation level of the transmission line, are used. 
Hence, it is possible to calculate the multiline flashover probability 
without modifying the basic principle of conventional insulation 
design procedures. 


23696 Switches for safety in energy transmission. Watchman in 
the EHV network. Huebner, R. Elektrische Energie-Tech.; 21: No. 22, 
502-506(Nov 1976). (In German). 

Lightning-strokes, atmospheric influence or other mains-cir- 
cuits can lead to ‘short-circuit-flows’ of up to 50 kA which would 
cause great damage in the mains system if the part of the circuit 
causing the disturbance were not switched off as quickly as possible. 
For this, special ‘alternating-current fast switches’ are used which, 
together with fast protection relays, reduce the duration of short- 
circuits and their disturbing effects to a minimum. 


DC SYSTEMS 


23697 Energy transfer strategies for the reversible Cook Strait 
link. Arrillaga, J. (Univ. of Canterbury, Christchurch, New Zea- 
land). N.Z. Energy J.; 50: No. 11, 179, 182(25 Nov 1977). 

For the last 12 years the only characteristic of high-voltage 
direct-current transmission known by the public was its unidirec- 
tional nature; consequently the recently implemented power-reversal 
capability of the Cook Strait link has caused some confusion. How- 
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ever, in the South Island at any rate, any feeling of scientific 
disappointment has given way to a sense of increased security and 
this in itself justifies the relatively small cost of the exercise. Revers- 
ibility opens up new strategies of energy transportation and there- 
fore, making the hvdc link bidirectional is a positive step towards a 
New Zealand energy policy. Detailed plans for electrical energy 
interchanges between the two islands can be carried out only after 
giving serious consideration to the requirements of both islands, the 
need for regional development in the South Island, the proportion of 
electricity and other forms of energy distribution and the location of 
future power generating plants. Several technical possibilities unveil- 
ing the great potential of the reversible interisland hvdc link are 
described. 


23698 Switching overvoltages in an operational de grid. Fedorov, 
Yu.K. Sov. Power Eng. (Engl. Transl.); 6: No. 5, 304-307(May 1977). 

Translated from Elektr. Stn.; No. 5, 55-58(May 1977). 

Switching operations of relay windings with repeated spark 
flashovers of the contact gap are characterized by the presence of 
high frequency oscillations in the switching overvoltage curve, the 
amplitude — and the frequency decreasing with opening of the 
contacts. High frequency oscillations may lead to resonance overvol- 
tages in series oscillatory circuits formed by the relay winding and 
the capacitance to ground of the conductor connecting the relay 
winding with other circuit elements. The resonance overvoltages 
may represent a danger for semiconductor devices connected to the 
positive pole of the relay winding and to one of the poles of the net. 
On disconnection of the inductive circuit in the operational dc 
system, the switching overvoltages appear between the terminals of 
the circuit, on the switching element, and between the disconnected 
pole of the circuit and ground. They do not penetrate into the 
remaining part of the circuit. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


23699 (EPRI-EL—503) Resistive cryogenic cable. Phase III. 
Final report. (General Electric Co., Schenectady, N.Y. (USA). 
Power Generation and Propulsion Lab.). Oct 1977. Contract EX-76- 
C-01-2104. 296p. Dep. NTIS, PC A13/MF AO1. 

The objective of this project was to design, fabricate and test 
components of an ac resistive cryogenic cable system. Fiber rein- 
forced plastic was considered to be the most promising pipe material. 
After extensive dielectric tests, cellulose paper was selected for use 
as the dielectric in the cable samples tested. Instead of the more 
complex and expensive vacuum multilayered thermal barrier around 
the liquid nitrogen containment pipe, a closed cell polyurethane 
foam thermal insulation was chosen as a more desirable envelope. 
After extensive fabrication and testing efforts, a half-scale sample of 
pipe with adhesive joints passed all permeation and thermal/pressure 
cycling tests. Sections of cable were electrically tested for break- 
down stress under step stress testing. The breakdown data from 550- 
mil cables indicated a breakdown strength greater than 860 volts/mil 
(33.9 kV/mm). Designed operating stress of a full scale cable is 400 
volts/mil (15.75 kV/mm). Conventional volt-time dielectric aging 
studies show that LNz impregnated cellulose paper exhibits excellent 
properties. Step stress tests were conducted using '/,-, 1-, and 4-hour 
steps; the voltage was raised in increments of 2.5 kV. A cable design 
study was performed in order to characterize the cost of fabricating, 
installing, and utilizing a resistive cryogenic system of 2000- to 5000- 
MVA capacity. Based on a 20-mile urban/suburban scenario used in 
this study and on the chosen cable parameters of a 500-kV operating 
voltage, a 3500-MVA capacity, and a fiber reinforced plastic and 
polyurethane foam insulated envelope, the system costs were be- 
tween $1,973/MVA-mile and $2,100/MVA-mile, depending on 
layout and geometry of circuits. Although electrical and mechanical 
tests on subscale samples were performed successfully it is recom- 
mended that more confidence is needed before embarking on a 
development effort for a full-scale system. 


23700 (SAN/0326—1) Superconducting power transmission line 
materials research and conductor development. Final report. Geballe, 
T.H.; Beasley, M.R. (Stanford Univ., Calif. (USA)). Jul 1977. Con- 
tract EY-76-S-03-0326-043. 96p. Dep. NTIS, PC A0O5/MF AOl1. 

The feasibility of transferring the conductor technology de- 
veloped on tubes to more practical tape conductors was investigated 
and a variety of studies aimed at improving the basic understanding 
of the important superconducting properties crucial to supercon- 
ducting power transmission line (SPTL) applications were contin- 
ued. The major objectives were: to produce one to three meter long 
tapes of multi-layered prototype NbsSn tape conductors based on the 
results obtained earlier on tubular conductors. Also to measure the 
electrical characteristics of these conductors at 4.2°K; to study the 
dynamics of the flux penetration process in superconductors at low 
fields; to study and attempt to improve the stability of SPTL 
conductors; to investigate codeposited third element depositions 
using electron beam coevaporation as an alternative to layering to 
achieve growth morphologies conducive to strong flux pinning; and 
to complete dielectric studies. The major accomplishments and 
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results achieved are summarized. The study of the flux penetration 
process in superconductors via flux penetration waveform measure- 
ment and analysis was developed. Experimental instrumentation and 

rocedures for obtaining quantitative reliable flux penetration wave- 
seca in the most meaningful form for analysis and interpretation 
were developed and applied to the tubular conductors. The results 
indicate very small grain sizes can be obtained, although the exact 
size was smaller than could be determined with the scanning elec- 
tron micrographs. Further measurements are essential to assess prop- 
erly the potential of this fabrication procedure. During this phase the 
microscopic origins of the losses themselves were investigated and 
the results are summarized. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 24241 


23701 (COO—2825-8) Operational safety system reliability. 
Final report, November 15, 1975—November 14, 1976. Hockenbury, 
R.W. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA)). Dec 1977. 
Contract EY-76-S-02-2825. 33p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A computerized system is described which is to be used in 
conjunction with operational data (observed failure rates) of nuclear 
power plant components. The codes convert the system description 
to its Boolean equivalent and obtain the system reliability vs. time. 
Additional codes provide a measure of the uncertainty in this calcu- 
lated system reliability. 


23702 (DOE/ET—0030/4(77)) U.S. Central Station Nuclear 
Electric Generating Units: significant milestones (status as of October 
1, 1977). (Department of Energy, Washington, D.C. (USA). Div. of 
Nuclear Power Development). Dec 1977. 30p. Dep. NTIS, PC A03/ 
MF AOl. 

Significant dates associated with the construction and licens- 
ing of U.S. nuclear power plants are listed. 


23703 (ID—76-60) Assessment of U.S. and international controls 
over the peaceful uses of nuclear energy. (General Accounting Office, 
Washington, D.C. (USA)). 14 Sep 1976. 131p. General Accounting 
Office, Washington, DC. 

The growing international market for nuclear materials, 
equipment, and technology for peaceful purposes has increased the 
potential for nuclear weapons proliferation. This report evaluates the 
adequacy and effectiveness of United States and international con- 
trols over peaceful nuclear programs designed to deter the prolifera- 
tion of all nuclear explosive devices. 


23704 (PNL—2430) Nuclear power and the public: analysis of 
collected survey research. Melber, B.D.; Nealey, S.M.; Hammersla, 
J.; Rankin, W.L. (Battelle Human Affairs Research Center, Seattle, 
Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 261p. Dep. 
NTIS, PC Al2/MF A0Ol. 

This executive summary highlights the major findings of a 
comprehensive synthesis and analysis of over 100 existing surveys 
dealing with public attitudes toward nuclear power issues. Questions 
of immediate policy relevance to the nuclear debate are posed and 
answered on the basis of these major findings. For each issue area, 
those sections of the report in which more-detailed discussion and 
presentation of relevant data may be found are indicated. 


23705 Quality assurance considerations for nuclear power system 
selection. Bender, M. ~ Carbide Corp., Oak Ridge, Tenn. 
(USA). Nuclear Div.). J. Br. Nucl. Energy Soc.; 16: No. 4, 315- 
322(Oct 1977). 
an Lecture given at the BNES meeting in London on 14 April 
1977. 
Factors that influence the selection of a nuclear power 
system, from considerations of quality assurance are discussed. These 
are categorised as reliability, public safety, technological resources, 
economics, industrial security, and regulatory framework. The key 
quality assurance principle to be applied is to establish that the 
technological basis is understood and used properly. Knowledgeable 
and capable personnel with experience in the application are needed, 
and they must have access to appropriate engineering, laboratory 
and manufacturing facilities. A suitable balance must be maintained 
between the responsibilities of the seller-supplier and the purchaser- 
owner to assure an even-handed treatment of the implementation 
programme. Safety and reliability must be inherent to the regulatory 
framework. There must be flexibility in the purchaser-owner re- 
sources to Overcome unanticipated adversity. Given these quality 
assurance elements, the nuclear system selection process should 
—_ “1 a high probability that the performance objectives will be 
satisfied. 
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23706 Load factors of the nuclear power stations in the Ist half of 
1977. Moraw, G.; Szeless, A. (Kernkraftwerk-Planungsgesellschaft 
m.b.H., Vienna (Austria)). Atomwirtsch., Atomtech.; 22: No. 10, 
534(Oct 1977). (In German). 

The load factor of Western nuclear power stations remained a 
constant 63%also in the first half of the year 1977, with European 
power stations still exceeding the world average. PWR-type reactors 
show higher load factors than BWR-type reactors. 


23707 DAtF-KTG-Reactor Meeting 1977 in Mannheim. Kues- 
ters, H. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik); Danzmann, H.J. (Ge- 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, 
F.R.)); Boehmer, V. (Gesellschaft zur Wiederaufarbeitung von 
Kernbrennstoffen m.b.H., Eggenstein-Leopoldshafen (Germany, 
F.R.)); Steinbock, L. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung); sey ene 
(Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim 

F.R.)); Vollmer, H. (Hochtemperatur-Reaktorbau G.m.b. S nae 
heim (Germany, F.R.)); Zimmermann, H. (Brown, Boveri und Cie 
A.G., Mannheim (Germany, F.R.)); Froehling, W. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Projekt Prototypanlage 
Nukleare Prozesswaerme); Darvas, J. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer yr eg Ta 
Jaek, W. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Programmgruppe Systemforschung und Technologische Entwick- 
lung). Atomwirtsch., Atomtech.; 22: No. 7, 425-435(Jul 1977). (in 
German). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar - 1 Apr 1977). 

Detailed, 10-page article on the Reactor Meeting in Mann- 
heim. Its subjects were subdivided into reactor design, safety of 
nuclear facilities, fuel cycle, fuel elements and materials, reactor 
components, construction and operation of nuclear facilities, sophis- 
ticated reactor concepts, fusion technology, and general questions 
concerning energy generation. 


23708 Project designing and operation of servicing nuclear power 
plants. Novak, S. Jad. Energ.; 23: No. 2, 72-73(Feb 1977). (In 
Slovak). 

The question is discussed of determining the optimal mainte- 
nance staff of nuclear power plants in view of the highly demanding 
nature of maintenance work consisting mainly in the control and 
inspection of materials and welded joints, in repairing the thermal 
insulation, in deactivation devices, etc. Maximum attention has there- 
fore been focused on maintenance work in the project design stage. 


23709 Nuclear power plant erection. Rouzaud, H. (Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOMEB), 
92 - Courbevoie (France)); Baudriller, P.; Lagarde, J.F. (Electricite 
de France, 75 - Paris). Rev. Gen. Nucl; No. 3, 204-211(1977). (In 
French). 

The erection of a nuclear power plant covers all the installa- 
tion operations related to mechanical and electrical equipment in 
buildings designed for this specific purpose. Some of these oper- 
ations are described: erection of the nuclear boiler, erection work 
carried out in the building accomodating the nuclear auxiliary and 
ancillary equipment and the methods and the organization set up in 
order to carry out this work satisfactorily are analyzed. 


23710 (ORNL-tr—4512) German—Spanish collaboration in the 
area of peaceful use of nuclear energy. Laue, H.J.; Nentwich, D. 
Translated by J.W. Crabbs from KFK Nachr.; 9: 14-15(1977). 4p. 
Dep. NTIS, PC A02/MF AO1. 

Bilateral collaboration between Spain and the German Feder- 
al Republic in development of nuclear power is briefly reviewed. 
(DG) 


23711 1976 ASME-ANS international conference on advanced 
nuclear energy systems. New York; American Society of Mechanical 
Engineers (1976). 647p. (CONF-760303—). . 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

Separate abstracts were prepared for 38 of the 47 pa 
included. Abstracts for the remaining papers have been entered into 
the data base previously. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 24039, 24042, 24043, 24047, 
24048, 24053, 24055, 24057, 24062, 24064, 24083, 24086, 24097 


23712 (CENPD—209) Light water reactor fuel rod modeling 
code evaluation. Phase I topical report. Andrews, M.G.; Freeburn, 
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H.R.; Pati, S.R.; Fiero, I.B. (Combustion Engineering, Inc., Wind- 
sor, Conn. (USA)). Dec 1975. Contract EF-76-C-02-2426. 99p. Dep. 
NTIS, PC A05/MF AO1. 

Several fuel performance modeling codes have been devel- 
oped throughout the industry over several years for use in predicting 
fuel rod behavior. Three of these codes (BEHAVE-4, ODEL, 
and LIFE-III) were developed for fast breeder reactor (FBR) analy- 
sis, and are being converted for light water reactor (LWR) analysis. 
Three others (COMETHE-IIIG, CYCRO-3, and GAPCON-THER- 
MAL-1) were developed for LWR analysis and, therefore, require 
no conversion. All of the elements of Phase I have been successfully 
performed for five of the six codes being studied. In the case of 
LIFE-III, the timing of the release of the code by ERDA and the 
required conversion of the code made it impractical to complete the 
Phase I effort on that code. A general overview is presented of all 
codes, a description of the sensitivity studies performed in Phase I 
and a summary of the general performance of the codes as a group. 


23713 (CENPD—218) Light water reactor fuel rod modeling 
code evaluation. Phase II topical report. Andrews, M.G.; Freeburn, 
H.R.; Pati, S.R. (Combustion Engineering, Inc., Windsor, Conn. 
(USA)). Apr 1976. Contract EF-76-C-02-2426. 163p. Dep. NTIS, PC 
A08/MF AOl. 

Several fuel performance modeling codes have been devel- 
oped throughout the industry over the last ten years for use in 
et uel rod behavior. Three of these codes (BEHAVE-4, 

ODEL, and LIFE-III) were developed originally for fast breed- 
er reactor (FBR) analysis and have been converted for light water 
reactor (LWR) analysis as a part of the contract work. Three other 
codes (COMETHE, CYGRO-3, and GAPCON-THERMAL-1) 
were developed originally for LWR analysis and, therefore, required 
no conversion. Code predictions of fuel central temperatures, fission 
gas release, cladding strains, internal rod gas pressures, cold diame- 
tral gaps and fuel pellet central void radii are provided for four 
experimental and one commercial fuel rod. An evaluation of the 
codes is included, based on their predictability of the experimental 
data available for the rods. 


23714 (CONF-771109—64) Identification of neutron noise 
sources in a boiling water reactor. Sides, W.H. Jr.; Mathis, M.V. (Oak 
— National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 3p. Dep. NTIS, PC A02/MF A0Ol1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Measurements were made at Units 2 and 3 of the TVA 
Browns Ferry nuclear power plant in order to characterize the 
neutron and process signal noise signatures, to determine the degree 
of correlation between selected pairs of signals, and to assess the 
usefulness of such signatures for monitoring and anomaly detection 
in BWR-4s. Measurements were made in a power plant during 
normal operation at full power to determine the usefulness of the 
neutron and process signals from sensors and instrumentation in the 
plant which have been contaminated by plant electrical noise inter- 
ference. It is concluded that the signals derived from existing plant 
sensors and instrumentation could be used to diagnose anomalies. 
The neutron signals could be used to monitor the stability of the core 
and to diagnose anomalies involving the reactor pressure, core flow, 
and steam flow. 


23715 (COO/4066— 1) Fuel Performance Improvement Program. 
Quarterly progress report, April—June 1977. Rowe, D.S. (comp.). 
(Exxon Nuclear Co., Richland, Wash. (USA)). Jul 1977. Contract 
7 leas aa teenie 63p. Dep. NTIS, PC A04/MF 
AOl. 

The Fuel Performance Improvement Program has as its ob- 
jective the identification and demonstration of fuel concepts with 
improved power ramp performance. Improved fuels are being 
sought to allow reduction or elimination of fuel related operating 
guidelines on nuclear power plants such that the fuel may be power 
maneuvered within the rates allowed by the system technical specifi- 
cations. The program contains a combination of out-of-reactor stud- 
ies, in-reactor experiments and in-reactor demonstrations. Fuel con- 
cepts initially being considered include annular-pellets, cladding 
internally coated with graphite and packed-particle fuels. The per- 
formance capability of each concept is being compared to a refer- 
ence fuel of contemporary pellet design through test reactor experi- 
ments. 


23716 (EPRI-NP—293) 1/20 scale model pump test program: 
facility description report. Key phase report, March 1977. Runstadler, 
P.W. Jr. (Creare, Inc., Hanover, N.H. (USA)). Nov 1977. 101p. Dep. 
NTIS, PC A06/MF AO1. 

The experimental facility being used to test the two-phase 
performance of scale models of reactor coolant pumps is described. 
Details of (1) the base loop, including air, modeling gas, steam, and 
water supplies, (2) the test loop for single- and two-phase testing of 
pumps at low and high pressure, and (3) the instrumentation for 
metering gas and water flow rates and measuring fluid pressure, 
temperature, two-phase characteristics, and pump performance pa- 
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rameters, are presented. Two scaled model pumps to be tested are 
also described. 


23717 (EPRI-NP—351(Vol.2)) Recirculating pump seal investi- 
gation. Volume 2. Technical planning study TPS-76-626. Final report. 
Werner, D.M. (General Electric Co., San Jose, Calif. (USA). Boiling 
Water Reactor Systems Dept.). Dec 1977. 64p. Dep. NTIS, PC 
A04/MF AOl. 

A review of the BWR recirculation pump seals was conduct- 
ed as the first step in the possible development of a new pump seal 
with improved sealing capability and service life. The first task of 
this study was the identification of the major seal failure mecha- 
nisms. A new seal specification was written. Existing seal designs 
were then investigated. The fourth task was the conception of a 
combination seal based on results of the three previous tasks. Un- 
known causes were the leading reasons for seal replacement, fol- 
lowed by crud in the seal, incorrect manufacturing, and design 
errors. The seal specification established design goals for a low 
leakage, long life dynamic recirculation pump seal. Existing seal 
designs including the present face seal configurations, ferrofluidic, 
visco, hydrostatic face, hydrodynamic face, and bushing seals, were 
investigated in the third task. The hydrodynamic spiral groove face 
seal was judged to be the best replacement for the present face seal 
design. 


23718 (LA—7089-MS) Liner-concrete heat transfer study for 
nuclear power plant containments. Gido, R.G. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 52p. 
Dep. NTIS, PC A04/MF AO1. 

Containment liner-concrete interface heat transfer phenomena 
are investigated. In particular, the effects of thermal radiation and 
natural convection heat transfer as well as the effects of anchors on 
the liner-concrete conductance are studied. The need for a thorough 
structural analysis to determine the spatial distribution of the gap 
between the liner and concrete has been found to be necessary 
before the liner-concrete conductance can be accurately defined. A 
reasonable minimum value for a one-dimensional liner-concrete in- 
terface conductance of 57 W/m?/K has been established; reasonable 
maximum value is 2,800 W/m?/K. 


23719 (SAND—77-1467) Response of concrete exposed to a high 
heat flux on one surface. Muir, J.F. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 232p. Dep. 
NTIS, PC Al1/MF AO1. 

Experiments were performed to investigate the response of 
concrete to severe thermal! environments such as might be encoun- 
tered during the interaction of molten reactor core materials with 
the containment substructure following a hypothetical fuel melt 
accident. The dominant mechanism for erosion of both limestone 
and basaltic concrete appears to be melting of the cementitious 
material in the matrix. The erosion proceeded in a quiescent manner 
with negligible spallation. The erosion rate increased with heat flux, 
becoming as large as approximately 70 cm/hr for a net surface heat 
flux of roughly 190 W/cm?. Analyses reveal the surface temperature 
to be the single most significant parameter affecting the net surface 
heat flux, through its importance to emitted radiation; and that the 
greatest fraction of the net energy transmitted to the concrete goes 
into sensible heat. 


23720 (UCID—17552) Preliminary characterization of the pres- 
sure suppression experiment load response and source analysis: air test 
series. Davis, B.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 8 Aug 1977. Contract W-7405-ENG-48. 92p. Dep. 
NTIS, PC A05/MF AOl. 

Data from air tests conducted on the 1/5-Scale Model Mark I 
Pressure Suppression Facility at Lawrence Livermore Laboratory 
were analyzed for the purpose of determining the various sources of 
load signature characteristics. It was determined that hydrodynamic 
vertical loading function embodies effects from: (a) momentum flux 
associated with flow from the downcomers; (b) momentum rate 
associated with bulk pool motion; and (c) unbalanced internal pres- 
sure forces related to phenomena associated with vent clearing. The 
integral form of the linear momentum equation is used to derive 
qualitative and quantitative insight into the mechanics of the hydro- 
dynamic loading function. Amplitude spectra derived from Fourier 
transformations show that the 25 Hz (approximate) structural mode 
is the only frequency which appears consistently in all wave forms 
which were spectrum analyzed. 


23721 (UCID—17675) BWR Mark I pressure suppression study: 
characterization of the vertical load function utilizing bench top model 
tests. McCauley, E.W.; Lai, W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Feb 1977. 39p. Dep. NTIS, PC A03/ 
MF AOI. 

A study was conducted to characterize the mechanisms 
which give rise to observed oscillations in the vertical load function 
(VLF) of bench top pool dynamics tests. This is part of a continuing 
investigation at the Lawrence Livermore Laboratory of the General 
Electric Mark I Nuclear Reactor pressure suppression system. 
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23722 Condenser piping change improves nuclear unit heat rate 
six percent. Crittendon, A. (Niagara Mohawk, Syracuse, NY). Electr. 
Light Power (Boston); 56: No. 1, 32(Jan 1978). 

Modifications to the main condenser air removal system at 
the Nine Mile Point Station Unit 1 which have improved the heat 
rate are described. 


23723 Simulation model of a nuclear reactor turbine. Girija 
Shankar, P.V. (Indian Inst. of Tech., Kanpur). Nucl. Eng. Des.; 44: 
No. 2, 269-277(Nov 1977). 

In applying optimal control theory to a boiling water nuclear 
reactor (BWR) system which includes the primary recirculation 
loop, the turbine and their associated auxiliaries, it is necessary to 
have a linearized mathematical model. Nonlinear and linearized 
models of a turbine coupled to a BWR, and open-loop responses for 
specific disturbances are presented. 


23724 Heater drain deaeration in BWR nuclear station under 
pumped forward conditions. Oliker, I; McPherson, S. (Burns and 
Roe, Inc., Oradell, N.J. (USA)). Nucl. Eng. Des.; 44: No. 2, 279- 
283(Nov 1977). 

Water chemistry conditions in BWR nuclear stations are 
presented. Based on the available BWR operational data, a predict- 
able oxygen concentration of as much as 1500 ppb in the low- 
pressure feedwater drains being pumped forward was determined. 
The BWR feedwater oxygen content criteria can be met at all 
operating modes if the heater drain tank is equipped with a deaerat- 
ing device such as the steam bubbling type indicated and described 
in this paper. 


23725 Operating experience at Shimane Nuclear Power Plant. 
Yakushiji, K.; Okada, Y. (Chugoku Electric Power Co. Inc., Hiro- 
shima (Japan)). Nippon Genshiryoku Gakkaishi; 19: No. 4, 233- 
236(Apr 1977). (In Japanese). 

Shimane Nuclear Power Plant was built in the period be- 
tween February, 1970 and March 29, 1974 on which this went into 
commercial operation. The plant has been maintained smooth oper- 
ation and has entered the third annual maintenance outage. Maxi- 
mum exposure of the fuel bundle has reached about 16,000 MWD/T. 
From the fuel bundle inspection and the operating data such as 
reactor water and off-gas activities, it has been shown that the fuel 
has been operated soundly. Here are the summary of the plant 
facility and the operating experience. 


23726 Experiences of test operation for Hamaoka Nuclear Power 
Station Unit 1. Yasui, T. (Chubu Electric Power Co. Inc., Nagoya 
(Japan)). Karyoku Genshiryoku Hatsuden; 28: No. 2, 113-124(Feb 
1977). (In Japanese). 

Hamaoka Power Station is the first nuclear power station in 
Chubu Electric Power Co. It started its operation in March ‘76 
through five-years construction since the start in March ‘71. Main 
progress of work was as follows: in July, ‘72, the containment vessel 
was completed, in April, ‘73, the pressure vessel was installed, in 
May, '74, fuel was loaded, in October, ‘74, trouble occurred in the 
bypass pipe in recirculating system, in March, ‘75, output test was 
restarted after 6 months examination and countermeasures. Howev- 
er, in May, ‘75, trouble again occurred in fuel channel boxes. After 
continuing tests at 60% electrical output, the reactor was shut down 
for 2 months (October to November), the works for channel box 
countermeasure were carried out the test was restarted in December. 
Finally, the operation was started in March, ‘76. As the improve- 
ments of the facilities, the fuel containing gadolinia was adopted, and 
the means to remove the causes of fuel failure were added to secure 
better fuel soundness. The limitation of carbon in the material, the 
lowering of thermal and residual stresses and the control of water 
quality were adopted against the cracking of the bypass piping. The 
cause of the trouble in fuel channel boxes was the vibration of in- 
core instrumentation tubes due to the jet flow out of cooling holes. 
Plugs were applied to the cooling holes. Since the commissioning, 
the station has continued to operate without abnormality. The rate of 
operation from April to September, 1976, was approximately 91%, 
and the utilization rate was 80%. 


23727 Process and equipment for locating defective fuel rods of a 
nuclear reactor fuel element. Jester, A.; Zipser, R. (to Babcock - 
Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.)). 
German(FRG) Patent 2,528,422/A/. 30 Dec 1976. 9p. (In German). 

The detection of defective fuel rods in a nuclear reactor fuel 
element for LWR’s can be achieved by setting up sound emission 
detectors on the end plugs of individual fuel rods and detecting the 
signals which occur on fuel rods which have leaks, and into which 
water has penetrated, which distinguishes them from other (sound) 
fuel rods. Testing is carried out in a water filled pressure vessel. 


23728 Method of localizing defect nuclear fuel elements in water- 
moderated reactors and device for applying the method. Osborne, R.N. 
(to General Electric Co., Schenectady, N.Y. (USA)). German(FRG) 
Patent 2,626,805/A/. 30 Dec 1976. 17p. (In German). 
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A test chamber where the fuel element is enclosed by water 
serves for localizing defect nuclear fuel elements. By blowing in air 
at the lower end of the chamber, released fission products will be 
washed out and can be detected in the air flow leaving the chamber. 
By lowering the water level, an air pocket is obtained from which 
sample gas is continuously removed for control pu: being 
returned to the test chamber after purification. The test device is 
described in detail. 


23729 Spacer grid for rod-shaped fuel elements and control rods 
in nuclear reactors. Sulic, M.; Pollak, G. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,455,933/A/. 12 Aug 1976. 9p. (In German). 

The invention deals with simplified manufacture and im- 
provement of stability and precision of such spacer grids. The usual 
sheets intersecting each other and arranged in planes el to the 
axes of the fuel elements and control rods do not form the true 
spacer grid in this case. They rather serve as reinforcement and 
spacers between two horizontal plates which, with their square 
windows, will make up the spacer grid. These plates are reinforced 
further by a number of pipe pieces welded in at the circumference. 
The square windows in the plates are roughly cut out with a 
coordinate-controlled plasma welding torch and brought to the 
narrow-tolerated final dimensions by precision pening of both 
plates at the same time. Between all windows of the two horizontal 
plates the vertical sheets are welded in at such length that no cross- 
weldings are required. 


23730 Shut-off equipment for low-pressure pipelines connected to 
the high-pressure pipelines of a nuclear reactor plant. Fruth, H.; 
Mueller, W. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,062,104/C/. 22 Jul 1976. 3p. (In German). 

A well-known arrangement using a piston-controlled non- 
return valve between the primary circuit of a water-cooled reactor 
and a connected low-pressure circuit is developed so that faulty 
opening (with existing high pressure) is prevented with certainty, but 
if there is equal pressure on both sides of the valve it is opened 
without delay. The valve is situated above an extraction line at the 
high pressure of the primary circuit in normal operation. The valve 
plate which blocks flow is actuated, apart from the pressure in the 
valve body, by the piston of an external cylinder. This piston has the 
pressure of the extraction line, as has the internal space, applied in 
the closing direction by a control line. A second control line 
operates with the pressure after the post-shutdown cooling pump, 
ie. the highest pressure in the post-shutdown cooling circuit, in the 
opening direction of the piston. As long as the pressure from the 
high-pressure side predominates, the valve cannot open. On transi- 
tion to post-shutdown cooling the pump is temporarily fed in parallel 
with the valve (until this has opened), via a motor-controlled valve 
from the extraction line. Finally the control line from the pump to 
the valve piston has a suitably set safety valve built into it, in order 
to blow off excess pressure on startup of the pump. This would open 
the non-return valve too soon. 


23731 Advanced developments in boiling water reactors. Patter- 
son, D.R.; Calhoun, J.R. (Tennessee Valley Authority, Knoxville). 
pp 107-116 of In 1976 ASME-ANS international conference on 
advanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
—— nuclear ene roy systems; Pittsburgh, PA, USA (13 Mar 1976). 

CONF-760303—. 

dhe advancements in Boiling Water Reactors where the 
need is most urgent and where the potential for return in terms of 
improved performance and plant availability is greatest are dis- 
cussed. The state of development of the BWR is such that efforts for 
advancement should concentrate only on improved performance of 
the existing standard and on further standardization of the BWR-6, 
Mark III concept and the associated balance of plant equipment and 
systems. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 23712, 23713, 23715, 23716, 
23718, 23719, 24006, 24039, 24041, 24042, 24043, 24044, 24047, 
24048, 24053, 24055, 24057, 24062, 24064, 24067, 24068, 24069, 
24070, 24083, 24086, 24087, 24097 


23732 (COO—2477-13(Vol.2)) Commercial electric power cost 
studies, Capital cost, Pressurized Heavy Water Reactor Plant. (United 
Engineers and Constructors, Inc., Philadelphia, Pa. (USA)). Jun 
poly Contract EY-76-C-02-2477. 342p. Dep. NTIS, PC A15/MF 
AOl. 
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Included are drawings, an equipment list, and a site descrip- 
tion used in a capital cost study for a PWR power plant with 1100 
MWe output. (DG) 


23733 (COO—4068-14) Refueling outage availability study. 
Phase 1 final report. Thomasson, F.R. (Babcock and Wilcox Co., 
Lynchburg, Va. (USA). Nuclear Power Generation Div.). Nov 
ro Contract EY-76-C-02-4068. 300p. Dep. NTIS, PC Al3/MF 
AO}. 

Babcock and Wilcox entered into a contract with the Depart- 
ment of Energy (formerly the Energy Research and Development 
Administration) for the performance of a refueling outage availabil- 
ity study with the cooperation of Duke Power Company and Arkan- 
sas Power and Light Company. The objective was to improve plant 
availability through reduction of refueling outage time. The conclu- 
sions of the study were drawn from data gathered during the 1976 
Oconee 3 and 1977 Arkansas Unit One refueling outages. The onsite 
effort was one of observation and data recording, which included 
time-lapsed photography and video tape. The collected data were 
then evaluated and analyzed for potential improvements and to 
identify in detail where resources were consumed. The overall result 
was a listing of (1) specific recommendations for implementing 
improvements in the facilities, equipment, tools, procedures, and 
techniques for the participating utilities; (2) generic recommenda- 
tions of immediate benefit to other applicable utilities; and (3) 
recommendations for further work in the succeeding phases of the 
DOE program. The results indicate that, by incorporating the rec- 
ommendations and taking credit for the time savings, an ideal 
refueling outage length of 21 to 22 days for the nuclear steam system 
(NSS) could be realized. Additional benefits would be a reduction in 
man-Rem exposure and manpower requirements. 


23734 (COO/4039—1) Plant systems/components modulariza- 
tion study. Final report. (Stone and Webster Engineering Corp., 
Boston, Mass. (USA)). Jul 1977. Contract EY-76-C-02-4039. 266p. 
Dep. NTIS, PC A12/MF AO1. 

The final results are summarized of a Plant Systems/Compo- 
nents Modularization Study based on Stone and Webster's Pressur- 
ized Water Reactor Reference Design. The program has been modi- 
fied to include evaluation of the most promising areas for modular 
consideration based on the level of the Sundesert Project engineer- 
ing design completion and the feasibility of their incorporation into 
the plant construction effort. 


23735 (EPRI-NP—509) Gamma scan measurements at Zion Sta- 
tion Unit 2 following Cycle 1. Final report. Parkos, G.R.; Valby, G.F. 
(General Electric Co., San Jose, Calif. (USA). Nuclear Energy 
Systems Div.). Oct 1977. 78p. Dep. NTIS, PC A0OS5/MF AOI. 
An extensive gamma scan measurement of irradiated fuel was 
performed following Cycle 1 at Zion Station Unit 2 as part of EPRI 
Project RP-130, “Nuclear Reactor Core Benchmark Data.” The 
objective of these measurements was to provide power distribution 
benchmark data for verification of those methods used for predictive 
calculations and in-core monitoring of core power distributions. 
Combination of the benchmark data reported here and the desi 
details and operating history of the core allows evaluation of the 
accuracy of power distribution calculations. These measurements 
constitute a detailed benchmark for power distribution in a PWR, 
addressing the questions of gross core shape, detailed axial shape, 


core symmetry, and power sharing among assemblies of differing 
enrichments. 


23736 (LTR—11-28) Allowable cycles for LOFT primary and 

coolant systems. Moore, C.A. (SEE CODE- 9502158 EG 
and G Idaho, Inc., Idaho Falls (USA). Idaho National Engineering 
— 27 Apr 1977. Contract EY-76-C-07-1570. 36p. NTIS, MF 
AOl. 


Technical justification is presented for pressure and tempera- 
ture limits used for LOFT reactor primary and secondary coolant 
circuit pressurization cycles. 


23737 (LTR—1142-18) Research, engineering, and construction 
report, Engineering Analysis Division. Thermal analysis: LOFT prima- 

pump inlet nozzle, thermal analysis Class 1 review. Ketten- 
acker, W.C. (SEE CODE- 9502158 EG and G Idaho, Inc., Idaho 
Falls (USA). Idaho National Engineering Lab.). 11 Aug 1977. Con- 
tract EY-76-C-07-1570. 13p. (RE-A—77-057). NTIS, MF AO1. 

Portions of document are illegible. 

A review of the LOFT Primary Coolant Pump Inlet Nozzle 
Thermal Analysis was conducted to satisfy the ASME code require- 
ment ~y all analyses of Class I components be independently 
reviewed. 


23738 (ORNL/TM—6025) Thorium assessment study quarterly 
progress report, third quarter fiscal 1977. Spiewak, I.; Bartine, D.E.; 
Burns, T.J.; Cleveland, J.C.; Thomas, W.E.; White, J.R. (Oak Ridge 
National Lab., Tenn. (USA)). 30 1977. Contract W-7405-ENG- 
26. 57p. Dep. NTIS, PC A04/MF AOI. 
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The objective of the program described is to contribute to the 
ongoing assessment of the potential role of thorium fuel cycles for 
alleviating safe; ds concerns. Scenarios include (1) no fuel recycle 
permitted, (2) fuel recycle permitted only in secure regions (energy 
parks”) with denatured (chemically non-separable) fuels only outside 
these regions, and (3) no limits on fuel recycle. A further objective is 
to provide nuclear mass balance data on HTGRs required by ERDA 
contractors for comparative cost-benefit studies. 


23739 (TREE-NUREG—1111) LOFT three-beam densitometer 
data interpretation. Lassahn, G.D. (SEE CODE- 9502158 EG and G 
Idaho, Inc., Idaho Falls (USA). Idaho National Engineering Lab.). 
Oct 1977. Contract EY-76-C-07-1570. 99p. Dep. NTIS, PC A0S/MF 
AOl. 

A calculation procedure has been devised to fit the best of 
several density distribution models, or a default model, to chordal 
average fluid density measurements from the LOFT gamma densi- 
tometer to obtain an estimate of the coolant density profile and the 
average density. The models used are homogeneous, continuous and 
discontinuous stratified, and continuous and discontinuous annular. 
The default model is a beam length weighted average for an estimate 
of the average density. A computer program for applying these 
calculations to LOFT test data has been written. 


23740 (WAPD-MRP—148) Shippingport Atomic Power Station 
(PWR). Technical progress report, January 25, 1977—July 25, 1977. 
(Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). 1977. Con- 
tract EY-76-C-11-0014. 20p. . NTIS, PC A02/MF AO1. 

The Shippingport Atomic Power Station has remained shut- 
down since February 4, 1974 for repair of the main unit turbine and 
for modifications for installation and operation of the third nuclear 
core, the Light Water Breeder Reactor (LWBR) Core. The remain- 
ing five blanket fuel assemblies were delivered. Installation of all 
reactor components for LWBR Core operation has been completed. 
Initial fill of the reactor vessel was accomplished and the primary 
plant was preconditioned near the normal average operating tem- 
perature. Testing to withdraw and scram all twelve movable fuel 
assemblies individually was successfully completed. Various planned 
plant modifications were completed and were undergoing various 
stages of acceptance testing at the end of the report period. 


23741 (WCAP—8844) MARVEL: a digital computer code for 
transient analysis of a multiloop PWR system. Krise, R.C.; Miranda, 
S. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). Nov 1977. 
81p. Electric Corp., Agere on A. 

The MARVEL (Multi-Loop Analysis of Pressurized Water 
Reactor System Transient) digital computer code was developed to 
calculate Se transient behavior of pressurized water 
reactor systems. The program simulates two reactor coolant loops 
including two steam generators and associated systems. It also 
simulates reactor kinetics, reactor control and protection system, 
safeguards system, and other subsystems. The code can also be used 
for three- or four-loop plants by assuming that the other loops are 
operated in the same way as either of the two loops. The program 
can be utilized as a tool for various types of accident analyses and 
control studies, including startup of an inactive reactor coolant loop, 
loss of reactor coolant flow, reactivity insertion incidents, steam line 
break accident, steam generator tube rupture accident, and others. 


23742 Method and apparatus for monitoring flux deviations in a 
nuclear reactor. Frank, F.J. (to Westinghouse Electric Corp.). US 
Patent 4,069,097. 17 Jan 1978. Filed date 11 Nov 1975. 6p. 

A method and apparatus for sensitively monitoring flux devi- 
ations —_ a given core plane of a nuclear reactor as detected by a 
plurality of flux sensitive detectors positioned around the periphery 
of the core within the monitoring plane is described. The detector 
responses are averaged and the respective detector outputs exceed- 
ing the average are summed and compared to a preselected design 
setpoint. Sums of the detector outputs exceeding the setpoint are 
annunciated alerting the plant operator to take corrective action to 
avoid surpassing design limits. 


23743 Analysis of operating experience of nuclear power plants 
with pressurized water reactors. Ackermann, G. (Ingenieurhochs- 
chule Zittau (German Democratic Republic). Sektion Kraftwerksan- 
lagenbau und Energieumwandlung). Kernenergie; 21: No. 1, 8-12(Jan 
1978). (In German). 

Essential results of 53 units of PWR t nuclear power 
plants being in operation at present have been analyzed, and ways of 
improving their operating properties are shown. Present experience 
in operation of PWR nuclear power plants indicates their nuclear 
safety, unriskiness for environment, and economy. However, it also 
points out the necessity to increase the availability, manouvrability 
and economy by consolidation of the techniques used. This objective 
includes current improvements and simplification of equipment, ra- 
tionalization of operation control and plant or unit maintenance as 
well as reduction of fuel cost. Special efforts have to be directed to 
further improvement of nuclear safety. Parallelly to this, perform- 
ance should be improved in conformity with perspective conditions 
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of the grid system. The PWR type nuclear power plants are valued 
to keep up their increasing importance for electric power supply for 
a longer period and to be useful for heat supply, too. 


23744 Determination of reactivity effects in power operation of a 
reactor based on perturbation measurements. Koehler, B.; Loth, K.H.; 
Moisel, R.; Schuetze, W. (VEB Kombinat Kraftwerksanlagenbau, 
Berlin (German Democratic Republic)). Kernenergie; 21: No. 1, 16- 
18(Jan 1978). (In German). 

A method for determining reactivity effects via reactivity 
balance is described for the case of fission product poisoning using 
the results of perturbation measurements. Experimental data of 
xenon poisoning are compared with calculated ones. 


23745 Calculation of nonstationary thermodynamical processes in 
a WWER-440 type PWR nuclear power plant unit. Langenickel, J.; 
Richter, R.; Scholz, H.; Siewczynski, G. (VEB Kombinat 
Kraftwerksanlagenbau, Berlin (German Democratic Republic)). Ker- 
nenergie; 21: No. 1, 23-28(Jan 1978). (In German). 

The computer programme DYBLO has been established for 
studying the dynamical characteristics of a WWER-440 type PWR 
nuclear power plant unit. Mathematical model and structure of the 
programme are described. Application of the computer programme 
is illustrated by two practical cases. 


23746 Hybrid nuclear fuel assembly with reduced linear heat 
generation rates. Bupp, L.P. (to Exxon Nuclear Co., Inc.). US Patent 
4,059,484. 22 Nov 1977. Filed date 2 May 1975. 8p. 

A hybrid fuel assembly is described for use in nuclear fuel 
reactors, such as a large pressurized water reactor, including a fuel 
assembly having a matrix of fuel rods of different sizes, wherein fuel 
rods of a first large size are disposed in island arrays which are 
located within the matrix of fuel rods of the second small size in the 
vicinity of the control rod guide tubes of the assembly, such that 
retention of the control rods normally associated with a reactor fuel 
assembly employing fuel rods only of the first size is possible while 
still allowing for the maximum linear heat generation rate (LHGR) 
for the larger first size rods to be reduced to the LHGR normal for 
the second smaller size fuel rods or lower. 


23747 Nuclear reactor installation. Mair, G.; Schabert, H.P. (to 
Siemens AG). US Patent 4,057,464. 8 Nov 1977. Priority date 17 Sep 
1973, German, Federal Republic of (F.R. Germany). 6p. 

In a nuclear reactor installation, the reactor building which is 
closed during the operation of the reactor, is subdivided into two 
ventilation-wise separate zones, wherein overpressure is maintained 
in the one zone by transporting filtered air from the first to the 
second zone. The invention is of interest particularly for pressurized 
water reactors. 10 claims, 2 figures. 


23748 Loading and unloading of a nuclear reactor core. Carlier, 
J.; Risbourg, B. (to Commissariat a l'Energie Atomique). US Patent 
4,056,435. 1 Nov 1977. Priority date 11 Jul 1974, France. 8p. 

A water-cooled reactor comprises an outer containment 
vessel and an internal pressure vessel provided with a top closure 
cap, a pool structure having a bottom orifice located above the 
pressure vessel and a second orifice providing a communication with 
a leak-tight compartment for the storage of fuel assembly containers, 
means for lifting and transferring the pressure vessel cap to and from 
a storage well, means for lifting and transferring the fuel assemblies 
to the storage compartments. 


23749 Nuclear power vessels. Leaver, J. (Atomic Energy Board, 
Pelinbada, Pretoria (South Africa). Licensing Branch). Clean Air J.; 
19: No. 10, 230-233(Oct 1977). 

This article discusses the design considerations, operating 
conditions and materials used in the construction of the pressure 
—— for the first nuclear power station in the Republic of South 
Africa. 


23750 Fuel cycle strategy of Kori nuclear power plant: a statisti- 
cal analysis. Chung, C.H.; Kim, C.H. (Seoul National Univ.). J. 
Korean Nucl. Soc.; 9: No. 3, 139-149(Sep 1977). 

An attempt is made to establish an optimum fuel cycle strate- 
gy for the nuclear power plant units 1 and 2. The total capital 
required for the fuel cycle operation is selected as a figure of merit 
for economic comparison of several alternative fuel cycle schemes 
available for the plant, and evaluated using a probabilistic method 
coupled with a sampling procedure of the fluctuating fuel cost data. 
The results are presented in the form of probability histograms. On 
the basis of the most likely values of the capital requirement obtained 
from the histograms, a conclusion is drawn that the reprocessing 
cycle with either uranium only or both uranium and plutonium 
recycled is the most economic choice for the Kori plant. 


23751 Metallurgical evolution of heavy forgings in low alloy 
steels for nuclear vessels. Cadiou, L.; Comon, J.; Dunand-Roux, L. 
(Societe Creusot-Loire, 75 - Paris (France)); Vassal, J.; Houssin, B. 
(Societe Franco-Americaine de Constructions Atomiques (FRAMA- 
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TOMB), 92 - Courbevoie (France)). Mater. Tech.; No. 6, 341-357(Jun 
1977). (In French). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

To ensure in-service reliability of forgings entering into the 
construction of nuclear reactor vessels the main concern of the 
constructor and of the forger has been to acquire a thorough 
knowledge of material utilization characteristics and of the factors 
affecting them. On the basis of this knowledge it become possible to 
optimize the selection of the steel grades. Grade evolution could 
take place in two directions: increased mechanical property level to 
reduce the cross-section, thus the weight, of components; upholding 
the toughness at present level without a decrease of tensile property 
levels on very heavy cross-sections. The first results obtained in 
these directions are presented. 


23752 Production and testing of tubes for nuclear boiler steam 
generators. Jacson, M. (Vallourec, 75 - Paris (France)). Mater. Tech.; 
No. 6, 367-372(Jun 1977). (In French). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

Vallourec, second pipe manufacturer in Europe, has devel- 
oped a workshop for the production of nuclear heat exchanger tubes 
in its Montbard plant. This workshop, by its special construction, 
production engineering and handling procedures, has attained nucle- 
ar standards and can produce U-bended tubes from diameter 12 to 25 
mm with a maximum length of 36 meters. Its annual out-put is 
1.500.000 meters. The final dimensions are obtained by a cold rolling 
procedure, followed by an outside and inside degreasing, a solution 
annealing in a controlled atmosphere continuous type furnace, a 
surface grinding and an inside surface conditionning. The non- 
destructive tests: eddy currents, ultrasonic tests and thickness me- 
sures are recorded on a single tube basis. The curving and packing 
procedures have been specially developed for this production. 


23753 Stainless steel thick plates for light-water reactors. Rabbe, 
R.; Ferriol, J.; Catelin, D. (Societe Creusot-Loire, 75 - Paris 
(France)). Mater. Tech.; No. 6, 359-366(Jun 1977). (In French). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

The manufacture of PWR internal structures requires the use 
of austenitic stainless steel plates with thickness between 30 and 150 
mm. In France for this application grades with a limited carbon 
content and showing an overall balance between alphageneous and 
gammageneous elements have been selected. They ensure both: a 
resistance to intergranular corrosion meeting the specification usual- 
ly applied to steels of type AISI 304 L and 316 L; a mechanical 
property level at least equal to that of steels of type AISI 304 H and 
316 H. The use of such grades allows to reduce to a minimum the 
risks of incipient cracking either during the plate processing or 
during the life of the reactor. The development of such grades was 
rendered possible by steelmaking techniques allowing to check with 
high precision the chemical analysis of the steel. All plates are 
subjected, from the start of the steel production to the final shaping 
stage to numerous and stringent tests as provided in the quality 
Assurance Manual. 


23754 Usage properties of special steels for presurrized water 
reactors: influence of composition and of manufacturing parameters. 
Seraphin, L.; Mathern, G.; Crolet, J.L..; Tricot, R. (Ugine Aciers, 73 
(France)). Mater. Tech.; No. 6, 403-414(Jun 1977). (In French). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

The development of pressurized water reactor power stations 
has led to the choice of suitable materials either for the vessels or for 
the heat exchangers and auxiliary equipment (pumps for example). 
The most important problems to be solved, considering the low 
temperatures involved, concern embrittlement with time, and the 
different forms of corrosion. The quality of the tubes and plates is of 
primary importance, in particular as regards the absence of defects, 
the chemical integrity of the surface and the working properties such 
as weldability. The efforts of manufacturers to meet these different 
requirements are examined as regards analysis as well as manufactur- 
ing parameters and testing procedures. 


23755 Application of the minicomputer at Genkai Nuclear Power 
Station. Kitamura, H. (Kyushu Electric Power Co., Inc., Fukuoka 
(Japan)). Karyoku Genshiryoku Hatsuden; 28: No. 3, 249-258(Mar 
1977). (In Japanese). 

Genkai Nuclear Power Station introduced a minicomputer 
system for the data control purpose in addition to a process control 
computer introduced in the same manner as other PWR nuclear 
power stations. This system employs two computers; the one for on- 
line data aquisition, and another for data processing. The control 
system introduced includes four systems amoung various data con- 
trol businesses in the nuclear power station. The language used is 
mainly an assembler language. The first is the meteorological control 
system which collects, edits and transmits the weather data sent from 
the observation instruments around the power station. The second is 
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the personal radiation exposure control system which is designed to 
realize the labor-saving in book-keeping, the — and the im- 
provement of accuracy in the preparation of the reports to the 
authorities and the head office and the data for exposure control, and 
the unification of data processing. The third is the waste control 
system composed of three subsystems of gas, liquid and solid waste 
control. The fourth is the maintenance and repair control system 
which gives inputs to the computer according to the classification 
written in the slips for maintenance and repair, and prepares a 
number of statistical tables for maintenance control. 


23756 Nuclear power plant with spherical containment. Schabert, 
H.P.; Strickroth, E.; Danisch, R. (to Siemens A.G., Berlin (Ger- 
many, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,244,563/C/. 10 Feb 1977. 6p. (In German). 

For a nuclear power plant with a spherical steel containment 
being enclosed by a spherical shell structure the space between both 
structures is to be better utilized. The invention therefore provides 
for the vertical axes to be staggered and for the space to be gained in 
this way (at least 0.5 m) to contain an airlock leading into the 
containment. By the example of pressurized-water power reactors 
sorne possible variants of the configuration are presented in detail. 


23757 Oversight hearing before the Subcommittee on Energy and 
the Environment of the Committee on Interior and Insular Affairs. 
House of Representatives, Ninety-Fifth First Session on 
oversight on Diablo Canyon Nuclear Generating Plant. Hearing held 
in Washington, D.C., June 30, 1977, Serial No. 95-20. Washington, 
DC; Committee on Interior and Insular Affairs (1977). 107p. . 

The minutes of the hearing as well as additional material 
submitted for the record are presented for the Oversight Hearing 
before the Subcommittee on Energy and the Environment of the 
Committee on Interior and Insular Affairs of the House of Represen- 
tatives concerning Diablo Canyon. 


23758 Nuclear reactor. Dorner, H.; Scholz, M.; Jungmann, A. 
(to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,226,574/C/. 30 Dec 1976. 
4p. (In German). 

In order to be able to make regular inspections of nuclear 
reactor pressure vessels, there is a gap between the vessel and the 
biological shield surrounding them in which a cylinder is placed. 
According to the invention, the cylinder is pivotally attached and 
provided on its inner surface with a groove (for holding the test 
probe) running across the direction of rotation so that the total 
surface can be inspected. Further useful design features of the 
cylinder are described. 


23759 Outlet ducts and inlet pipe arrangement for a nuclear 
reactor vessel. McDonald, B.N. (to Babcock and Wilcox 
Co., New York (USA)). German(FRG) Patent 2,618,345/A/. 2 Dec 
1976. 17p. (In German). 

An attempt is made to produce an effective, but not too 
expensive, thermal protection for feedwater inlet pipes in a nuclear 
reactor pressure vessel and to improve the supporting construction 
for the components of the heat exchanger system inside the pressure 
vessel. Thermally caused stresses are reduced by arrangement of the 
feedwater inlet pipe inside the steam outlet ducts. An example of the 
design gives further details of the invention. 


23760 Nuclear power plant. Schabert, H.P.; Laurer, E. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,518,526/A/. 4 Nov 1976. 11p. (In German). 

The invention concerns a quick-acting valve on a main-steam 
pipe of a nuclear power plant, especially one of the two pistons 
serving as opening mechanism. The engineering design is to be 
carried out in such a manner that a play between the pistons avoids 
mutual jamming, the safety requirements for such facilities thus 
being fully met. 


23761 Nuclear power plant. Schabert, H.P.; Laurer, E. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,519,346/A/. 4 Nov 1976. 1lp. (In German). 

The invention deals with a quick-acting valve on a main- 
steam pipe of a nuclear power plant, especially with two pistons 
serving as opening mechanism. In order to exclude possible distur- 
bances and to guarantee safe operation it is proposed for the pistons 
assigned to the valve disc to be exclusively controlled by depressuni- 
zation. It is advantageous if the pistons are tube-shaped and emboxed 
in one another. 


23762 Nuclear power plant. Schabert, H.P.; Laurer, E. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,519,376/A/. 4 Nov 1976. 13p. (In German). 

The invention concerns a quick-acting valve on the main- 
steam pipe of a nuclear power plant. The engineering design of the 
valve is to be improved. To the main valve disc, a piston-operated 
auxiliary valve disc is to be assigned closing a section of the area of 
the main valve disc. This way it is avoided that the drive of the main 
valve disc has to carry out different movements. 15 sub-claims. 
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23763 Steam generator with a preheater. Mayer, H.; Schroeder, 
H.J. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,303,681/C/. 
14 Oct 1976. 3p. (In German). 

The constructional features according to the invention are 
designed to improve heat transfer in the preheater surrounding the 
cold part of the U-tube bundle and prevent the formation of stagnant 
corners with consequent corrosion. This is achieved by additional 
short parallel tubes built into the preheater, which offer a direct 
upward path for any prematurely formed steam. The U-tube bundle 
standing on the tube floor is surrounded by a cylindrical jacket. This 
leaves a flow path clear at the bottom against the tube floor and 
round the circumference against the boiler housing. Inside this 
cylinder, a smaller half cylinder surrounding the cold half of the U- 
tubes forms a preheater. Apart from a floor in the centre, this 
contains several intermediate floors above and below, with lateral 
flow openings. The feedwater is introduced from the side, above or 
below the central floor. It flows through the alternate flow openings 
in the intermediate floors in a meandering fashion, both upwards and 
downwards through the preheater. Several vertical tubes, of about 
the same height as the preheater, but staggered in height compared 
with it, run through the semicylindrical crossection. They prevent 
the occurrence of stagnent corners at the impact positions of vertical 
and horizontal wall surfaces of the preheater. 


23764 Steam generator. Guelich, J. (to Sulzer Bros. Ltd., Win- 
terthur (Switzerland)). German(FRG) Patent 2,303,277/C/. 5 Aug 
1976. 4p. (In German). 

pecial constructional measures, which are described in 
detail, prevent the formation of stagnant zones of the evaporating 
liquid in vertical steam raising units with U-tubes and preheaters 
built-in on the cold side, which could lead to salt concentration and 
therefore to corrosion. This is achieved by special guidance of the 
medium in feeding into the preheater and two adjacent spaces. The 
boiler has U tubes standing on a tube floor, whose inlet openings 
open into one semi-circular plane of the tube floor and whose outlet 
openings open into the other semi-circular plane. The closure of the 
tube floor downwards is in the shape of a hemisphere, and contains 
one pipe duct for inlet and one for outlet of the heating medium. The 
on is divided by a wall at right angles to the tube floor into 
one chamber for inlet and one for outlet. In the space above the 
outlet chamber, i.e. where the U-tubes open into the tube floor on 
the cold side, there is a preheating chamber built in at a certain 
distance above the tube floor. The U-tubes penetrate the floor and 
cover plate of the preheater in openings of slightly larger diameter. 
Feedwater is introduced into the preheater through an externally fed 
rectangular box inside the boiler, and is distributed through the gaps 
between openings and tubes to other spaces above and below the 
preheater. All 3 adjacent chambers are not closed off externally by 
the boiler housing wall, but by a semi-cylindrical jacket at a distance 
from the boiler wall. The hollow spaces between the pipe sections 
inside the preheater are largely filled by displacement bodies, which 
only leave annular gaps as continuation of the gap at the opening 
along the tube. The intensive flow caused by this along the cold ends 
of the tubes prevents stagnent zones being formed in the preheater or 
at the tube floor, with concentrations of corrosive impurities. 


23765 Pressurised-water reactor plant. Bergloeff, D. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,510,016/C/. 29 Jul 1976. 4p. (In 
German). 
This additional patent improves the plant described in main 
as 2244562 where the primary coolant pump is built into the 
ousing of the steam raising unit, by overcoming certain difficulties 
in the transition from the specially extensive tube floor of the steam 
raising unit to the narrow crossection of the pump penetration. This 
is achieved by the formation of an unsymmetrical inlet funnel 
between the tube floor of the steam raising unit and the suction side 
of the pump. A side wall of the funnel forms the separating wall 
between the inlet and the outlet chamber below the tube floor of the 
steam raising unit. The crossection of the inlet funnel is reduced 
towards the pump by 2/3 to 1/3. Even laminar flow conditions are 
obtained at all flow velocities. Erosion, which disturbs flow and 
causes Cavitation, no longer occurs. 


23766 Equipment for inspection and carrying out repairs, if re- 
quired, for tube bundles of steam raising units. Gugel, G. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,316,074/C/. 29 Jul 1976. 4p. (In 
German). 

The equipment solves the problem of being able to inspect 
and possibly to repair U-tubes of a vertical steam raising unit 
standing on a tube floor, without draining the primary medium and 
bringing the test equipment and tools into the inside of the boiler 
first. This is achieved by leaving a considerable part of the equip- 
ment permanently in the hemispherical space under the tube floor 
and operating it from the outside, on the other side of the concrete 
shielding. An inspection tube is threaded in turn horizontally 
through a concrete shield, a tube duct in the heat insulation of the 
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unit, and through a hole in the hemispherical space 
pe the tube floor into this space. The end of an angle tube can be 
moved axially from outside the concrete shield and can be rotated in 
a semicircle above the tube axis. By interposing a, for example, 12 
part distributor with 12 short, differently bent tubes 12 adjacent 
tubes opening into the tube floor can be controlled and tested, by 
axial movement of the angle tube together with the distributor, e.g. 4 
x 12 other U tubes. A turbulent flow sensor, for example, can be 
introduced through the angle tube and distributor. In the non- 
operational condition the equipment is moved into a recess via a 
supporting angle and stopped there. 


23767 Steam generator for pressurised water nuclear reactor. 
Michel, E. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,128,879/C/. 1 
Jul 1976. 3p. (In German). 

This patent is concerned with the further development of a 
steam generator according to the main patent 20 09 816 with the aim 
of higher steam superheat. This is achieved by an additional fine 
steam separator. ile in the main patent wet steam from a lower 
7 (between the straight lower legs of the U-tubes of the boiler) is 

ied while flowing through the U-bends in the tubes situated above, 
this drying takes place in a fine separator inside the U-bends of the 
tubes according to this additional patent, so that the steam can be 
superheated when subsequently passed through these bends. 


23768 Nuclear reactor. Bevilacqua, F. (to Combustion Engi- 
neering, Inc., Windsor, Conn. (USA)). German(FRG) Patent 
2,331,355/C/. 24 Jun 1976. 6p. (In German). 

The construction i by this patent reduces the flow 
resistance of guide tubes for control rods in cross flow of the cooling 
water, and will therefore cheapen their manufacture. The flow 
resistance and the associated mechanical loading for cross flow by 
the main cooling water flow is greatly reduced by the following 
measures: The space between a lower plate just above the core and 
an upper plate below the pressure vessel head, which accommodates 
the guide tubes of control rods is sub-divided by a third horizontal 
plate so that this lower third lies in the cross flow of the cooling 
water. Individual control rods are guided as previously, between the 
lower and the upper plate in individual guidance tubes with slightly 
larger diameters than the rod diameters. Other control rods are 
combined in 4's or 8’s for example, by yokes at the upper end, and 
are moved together by drives situated above the pressure housing 
head. These yokes lie above the middle plate, i.e. in areas of low 
flow. The associated guide tubes have a suitable diameter for accom- 
modating yokes with 4 or 8 rods. In the lower space between the 
lower and middle support plates all control rods are guided in 
individual guide tubes of small diameter, whose sum total offers less 
resistance to the cross flow of coolant than several tubes of larger 
diameter. The guide tubes in the lower space form a stable body 
suitably screwed into the two supporting plates. 


23769 Steam generator. Jentges, H. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,244,564/C/. 20 May 1976. 4p. (In German). 
The construction effects the most complete equalisation possi- 
ble between the thermal expansion of the hot and cold sides of the 
primary medium. This medium, e.g. hot water from the core of a 
PWR, is fed from below centrally into the boiler by two tubes which 
can be moved longitudinally relatively to each other by sliding fit 
supports. The tube diameter corresponds to the total crossection of 
all other tubes for the primary medium (to be mentioned below). The 
outer tube starts at the tube floor where it is welded, and reaches 
about 2/3 or 3/4 of the boiler height in the boiler housing. The inner 
tube (connected to the reactor core) runs through the hemispherical 
closure downwards of the tube floor (where it is welded), passes 
inside the outer tube through the tube floor, and ends considerably 
below the outer tube. Its part projecting from the inner tube contains 
holes at various heights round the circumference for welded tubes 
going out radially. After a short horizontal run, these are bent 
downwards and take the primary medium through the tube floor 
into the collecting space with outlet ducts situated below it. In the 
same way, a second tube bundle runs from a cylindrical body of 
small crossection located above the inner tube after a short radial run 
downwards into the tube floor and collecting space. Between the 
two horizontal tube bundles there is a coarse steam separator for the 
water carried over into the boiling zone below. The upper horizontal 
group of tubes with its surface fins acts as superheater. The feed- 
water as secondary medium is taken from the side of a distribution 
chamber above the tube floor and is distributed so that no dead 
water zones with their danger of corrosion are formed. The equalisa- 
tion of expansion between central tube(s) and bundles of tubes takes 
place by movement of the central inner tube relative to the sur- 
rounding outer tube. 


23770 Nuclear reactor plant. Dorner, H.; Scholz, M.; Jungmann, 
A. (to Siemens A.G., Berlin (Germany, F. R.); Siemens A. G., Muen- 
chen (Germany, F. R. )). German(FRG) Patent 2,226,574/B/. 20 May 
1976. 3p. (In German). 
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According to this construction the annular between 
reactor pressure vessel and biological shield is filled with an annular 
body (called the ‘intermediate shield’ below) so that with a hypo- 
thetical crack of the reactor containment vessel no large openings 
and outflows of cooling water can occur. The rotatable arrangement 
of this intermediate shield and the installation of an adjustable sensor 
removes the necessity of pulling it out of the gap upwards for the 
purpose of inspection (in-service testing) of the pressure vessel. The 
intermediate shield made of steel-reinforced insulating concrete im- 
proves the shielding, reduces the heat loading of the biological shield 
and is sufficiently strong to resist at least pressure loads. The 
intermediate shield is mounted so as to rotate on a large number of 
conical rollers on a supporting ring. It can be turned into any 
required angular position by a toothed wheel fixed at the lower edge 
with pinion drive. On the inside, the intermediate shield has a ve 
along its whole height along a surface line, with a depth of about 
half the wall thickness. A sensor can be moved in this groove for 
inspection of the pressure vessel at any height so that, in connection 
with the rotation of the intermediate shield, any point on the 
containment vessel can be examined, for example using ultrasonics. 


23771 Nuclear reactor plant. Dorner, H.; Michel, E. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,326,907/C/. 29 Apr 1976. 4p. (In 
German). 

Thermal stresses can easily cause difficulties in nuclear reac- 
tors with metal pressure vessels. In order to overcome these, and to 
guarantee exact centering and positioning of the pressure vessel, it is 
proposed to design the supporting surfaces of the sup a cylin- 
der, which is firmly fixed to the pressure vessel, and the supporting 
surface on which this latter rests, as cones sliding in one another and 
having the same slope of the surfaces, where the slope of the surfaces 
is determined by the ratio of the heat expansions of the pressure 
vessel in the longitudinal and transverse directions. It is advanta- 
geous to divide the supports into segments, which can be cooled. 
The invention is described using the example of a PWR. 


23772 Coated particles fuel element for pressurized water reac- 
tors. Katscher, W. (Institut fuer Nukleare Sicherheitsforsch a 
Kernforschungsanlage, Juelich, Ger.). pp 151-157 of In 1976 AS 
ANS international conference on advanced nuclear energy systems. 
New York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

Direct cooling of coated particles by water is a possibility for 
significantly increasing the power density in the core of pressurized 
water reactors beyond that common at present. This paper is con- 
cerned with problems of hydrodynamics, thermodynamics and pro- 
duction technology involved. Basic instruction about the arrange- 
ment of the particle beds and the coolant ducting is derived from the 
demand for a limitation of the pressure drop to that in present cores. 
A method for producing the perforated su — structure for the 
particle beds is explained. Investigations of the burnout limits of 
water-cooled particle beds are discussed. By means of burnout 
experiments using induction heating, it has been demonstrated that it 
is possible to safely cool packings of small spheres directly by water 
even at high power densities. 


23773 Procedure for re-loading the fuel of a nuclear reactor and a 
device for using said procedure. (to CEA, 75 - Paris (France)). French 
Patent 2,302,573/A/. 25 Feb 1975. Priority date 25 Feb 1975, Bel- 
gium. 12p. (In French). 

The invention relates to a procedure for re-loading the fuel of 
a nuclear reactor and the device for using said procedure thus 
ensuring more rapid handling i The description relates to a 
PWR, but said invention is usable for others types of reactors. 
According to the procedure the cover-slab of the reactor vessel, and 
the upper internals with the neutron absorbing control rods can be 
removed separately. The latter two elements being radioactive are 
— apart, that makes easier the inspection of the lid and the rod 

rives. 


23774 Nuclear energetics and reactor engineering. Konieczko, 
A.; Laszkiewicz, J. (Biuro Studiow i Projektow ‘Energoprojekt’, 
Warsaw (Poland)). Biul. Wojsk. Akad. Med.; No. 3, 96-100(1974). (In 
Polish). 

The siting evaluations and design studies of the first Polish 
nuclear power plant with WWER type reactors as well as its main 
features are described. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 23738, 23907, 23908, 24047, 
24048, 24072 
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23775 (GA-A—14174) Postirradiation examination of capsule 
P13Q. Young, C.A.; Scott, C.B. (General Atomic Co., San Diego, 
Calif. (USA)). 1977. Contract EY-76-C-03-0167-017. 220p. Dep. 
NTIS, PC A10 AOl. 

ule P13Q was the sixth in a series of irradiation tests 
conducted under the HTGR Fuels and Core Development Program. 
It was the first accelerated irradiation test of large-diameter graph- 
ite-fuel bodies irradiated to peak LHTGR fast fluences. The primary 
purpose of the test was to evaluate the irradiation performance of 
the integral bodies and cured-in-place fuel rods. One TRISO UC, 
and two BISO ThO: coated particle batches were used in the fuel 
rods. The postirradiation examination revealed that the performance 
of the H-451 graphite bodies and fuel rods irradiated to a peak 
fluence of 9.5 x 107° n/m? (E greater than 29 fJ)/sub HTGR/ and to 
an average peak fuel rod temperature of 1175°C was acceptable. A 
range of fuel rod variables was tested and none were detrimental to 
the integrity of the rods. The coated fuel particles behaved in a 
manner predicted by previous irradiation data. 


23776 (GA-A—14401) PADLOC: a one-dimensional computer 
program for calculating coolant and plateout fission product concentra- 
tions. Hudritsch, W.W.; Smith, P.D. (General Atomic Co., San 
Diego, Calif. (USA)). Nov 1977. Contract EY-76-C-03-0167-051. 
149p. Dep. NTIS, PC A07/MF AO1. 

The one-dimensional computer program PADLOC is de- 
signed to analyze steady-state and time-dependent plateout of fission 
products in an arbitrary network of pipes. The problem solved is one 
of mass transport of impurities in a fluid, including the effects of 
sources in the fluid and in the plateout surfaces, convection along the 
flow paths, decay, adsorption on surfaces (plateout), and desorption 
from surfaces. These phenomena are governed by a system of 
coupled, nonlinear partial differential equations. The solution is 
achieved by (a) linearizing the equations about an approximate 
solution, employing a Newton Raphson iteration technique, (b) 
employing a finite difference solution method with an implicit time 
integration, and (c) employing a substructuring technique to logical- 
ly organize the systems of equations for an arbitrary flow network. 


23777 (GA-A—14555) Review of fission product plateout inves- 

tigations at General Atomic. Hanson, D.L. (General Atomic Co., San 

Diego, Calif. (USA)). Dec 1977. Contract EY-76-C-03-0167-017. 
. Dep. NTIS, PC A04/MF AO1. 

The status of fission product plateout studies at General 
Atomic is reviewed and suggestions are offered for future work. The 
deposition, or plateout, of condensible radionuclides in the primary 
circuits of gas-cooled reactors affects shielding requirements, mainte- 
nance procedures, and plant availability as well as representing a 
significant radiological source and/or sink for certain hypothetical 
accidents. Physical models and computer codes used to describe 
these plateout phenomena for reactor analysis are presented along 
with their limitations and possible refinements. The review includes 
portions of the recent AIPA study which sought to quantify the 
effects of uncertainties in input parameters on plateout code predic- 
tions. Major emphasis is placed upon the design methods verification 
program to assess the validity of plateout predictions by comparison 
of calculated behavior with experimental transport data. 


23778 (ORNL/TM—6142) Interim report on core physics and 
fuel cycle analysis of the pebble bed reactor power plant concept. 
Vondy, D.R. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. 
Contract W-7405-ENG-26. 6lp. Dep. NTIS, PC A04/MF AOl. 

Calculations were made to predict the performance of a 
pebble bed reactor rated in a mode to produce fissile fuel (high 
conversion or breeding). Both a one pebble design and a design 
involving large primary feed pebbles and small fertile pebbles were 
considered. A relatively short residence time of the primary pebbles 
loaded with **°U fuel was found to be necessary to achieve a high 
breeding ratio, but this leads to relatively high fuel costs. A high 
fissile inventory is associated with a low C/Th ratio and a high 
thorium loading, causing the doubling time to be long, even though 
the breeding ratio is high, and the fuel cost of electrical product to 
be high. Production of **°U fuel from *°U feed was studied and 
performances of the converter and breeder reactor concepts were 
examined varying the key parameters. 


23779 Fuel element loading system. Arya, S.P;. (to General 
115 op Co.). US Patent 4,068,692. 17 Jan 1978. Filed date 11 Aug 

A nuclear fuel element loading system is described which 
conveys a plurality of fuel rods to longitudinal passages in fuel 
elements. Conveyor means successively position the fuel rods above 
the longitudinal ges in axial alignment therewith and adapter 
means guide the fuel rods from the conveyor means into the longitu- 
dinal ges. The fuel elements are vibrated to cause the fuel rods 
to fall into the longitudinal passages through the adapter means. 


23780 Process for the production of graphite molded articles of 
high isotropy and high heat conductivity. Huschka, H.; Herrmann, 
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F.J. (to HOBEG). US Patent 4,057,514. 8 Nov 1977. Priority date 30 
Jul 1973, German, Federal Republic of (F.R. Germany). 6p. 

Graphite or carbon molded articles of high isotropy and high 
heat conductivity, especially useful for high temperature reactor fuel 
elements are = by pressing a mixture of a binder and a 
powdery carbon filler which consists partially or wholly of pyrolyti- 
cally produced isotropic carbon with subsequent heat treatment of 
the pressed article. There is used as the filler an isotropic pyrolytic 
carbon made by depositing a hydrocarbon on a carbon granulate and 
then grinding to a particle size of less than 100 ym. 


23781 Irradiation performance of HTGR fuel rods with diluted 
thermosetting matrices. Bullock, R.E.; Sterling, S.A. (General 
Atomic Co., San Diego, Calif. (USA)). Nucl. Eng. Des.; 44: No. 1 
109-123(Oct 1977). 

Satisfactory irradiation performance of experimental thermo- 
setting HTGR fuel rods whose injected matrices were properly 
diluted with a low-char-yield additive (fugitive) was demonstrated 
for a fast-neutron fluence of 5x10”* n/cm? (E>0.18 MeV) at a 
temperature of 1200°C. The addition of the fugitive introduced 
microporosity throughout the fired matrix; this reduced internal 
matrix shrinkage during irradiation by limiting the amount of binder 
char present, and it also reduced the strength and bondability of the 
matrix. Sufficient fugitive had to be added to reduce the percentage 
of binder char (PBC) in the graphite-filled matrix to less than 32 
wt.% in order to prevent pyrocarbon coatings on close-packed fuel 
particles from being damaged during irradiation by strong particle- 
to-matrix bonding in conjunction with large matrix shrinkage, as had 
previously occurred for undiluted thermosetting rods. At the same 
time, the PBC had to be maintained at or above 17 wt.% to give the 
rods strength enough for adequate particle retention. Within the 
window of acceptability defined above, thermosetting rods per- 
formed about as well under irradiation as did the standard pitch- 
based rod that was included for comparison. Moreover, such rods 
offer processing advantages over the thermoplastic standard used in 
the fabrication of fresh fuel in that they can be subjected to free- 
standing carbonization, and this might be particularly important in 
the remote fabrication of reprocessed fuel. 


23782 Status and objectives of HTR development for electricity 
and process heat generation. State-of-the-art report. Engelmann, P. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)); Oehme, 
H. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (Germany, 
F.R.)). Atomwirtsch., Atomtech.; 22: No. 9, 484-490(Sep 1977). (In 
German). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar - | Apr 1977). 

The development of the high temperature reactor line was 
continued with the purpose in mind that also non-German partners 
might participate. A survey of the development so far outlines the 
operating experience with the AVR Experimental Nuclear Power 
Station of Juelich. In its tenth year of —— this plant had an 
availability, in terms of time, of 92%. The gas outlet temperature 
was 950°C. The reactor has increasingly been used as a test bed for 
new fuel element variants. Another major development effort is the 
construction of the THTR-300 prototype reactor at Schmehausen. 
Highly encouraging results have been obtained in planning for a 
high temperature reactor with helium turbine. The ‘Nuclear Process 
Heat Prototype Plant’ Project, which includes a high temperature 
reactor, coal gasification plants and a steam power plant, reached the 
end of the conceptual design phase in late 1976. Special interest is 
devoted to problems of fuel supply and waste management of the 
HTR. It has been shown that waste management of HTR power 
plants can be guaranteed in principle without the need for a com- 
plete HTR fuel cycle and that this need to complete the HTR fuel 
cycle on a technical scale will not arise before the year 2000. 


23783 (DOE-tr—35) Helium heaters of the helium turbine unit 
of the Oberhausen energy supply. Innocente, G.; Wydler, H.; Halzl, J. 
Translated from VGB Kraftwerkstech.; No. 6, 375-380(Jun 1977). 1 1p. 
NTIS, MF AOl. 

Portions of document are illegible. 

The high working medium temperature and the low pressure 
loss on the medium side with helium turbine units indicate limiting 
values with respect to the materials as well as to the manufacture of 
thick-walled collectors. This is the subject of the report which also 
takes up further aspects of design, manufacture and assembly. A 50 
MW gas turbine supplied by conventionally heated helium is part of 
the nuclear energy program of the Federal Republic of Germany for 
development of the high temperature reactor with high capacity 
helium turbines. A turbine such as this has been constructed for the 
energy supply at Oberhausen. The plant will not only generate 
current and heat but also offer the opportunity for testing out new 
essential components of the closed-circuit as they are installed in a 
nuclear-heated power plant. 


23784 Nuclear reactor with a charge of spherical fuel elements. 
Valette, L. (to Hochtemperatur-Reaktorbau G.m.b.H., Koeln (Ger- 
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rman). 

If the stop or control rods in a nuclear reactor with a charge 
of spherical fuel elements is brought into the charge displacing it 
there is the danger of damaging or fracturing the fuel elements. 
According to the invention the suggestion is made to charge the 
zones in which the contol rods are driven in and out only with pure 
graphite spherical elements. A fracture of these elements is of less 
importance and the possibility is smaller because of the low tempera- 
ture. 


23785 Test or measuring sphere for nuclear reactors with spheri- 
cal fuel elements. Schweiger, F.; Fritzsche, W. (to Hochtemperatur- 
Kernkraftwerk G.m.b.H. (HKG), Uentrop (Germany, F.R.)). 
German(FRG) Patent 2,315,847/C/. 3 Mar 1977. 6p. (In German). 

The invention deals with a test sphere to be used for the 
control of the flow behaviour of the spherical fuel elements of a gas- 
cooled high-temperature nuclear reactor. As the test spheres are to 
be identified using an electromagnetic measuring device, the test 
spheres are lined or coated according to the invention with conduc- 
tive material which increases the electrical conductivity of the test 
sphere compared to the spherical fuel elements. The coating can 
consist of a continuous, interrupted or net-like layer. The method of 
coating the layer of a good conducting material involves that the 
material be separated off chemically from the vapour phase, chemi- 
cally without current or electrolytically. 


dn Oe F.R.)). German(FRG) Patent 1,764,922/C/. 21 Apr 1977. Ip. 
) 


23786 Shut-down method for a high-temperature reactor. 
Schweiger, F.; Wohler, J. (to Hochtemperatur-Kernkraftwerk 
G.m.b.H. (HKG), Uentrop (Germany, F.R.)). German(FRG) Patent 
2,264,947/B/. 27 Jan 1977. 2p. (In German). 

According to the invention, shut-down of a high-temperature 
reactor is achieved by first reducing the coolant supply in such 
manner that an nicreased temperature level with a sub-critical reak- 
tor is temporarily reached. Then the neutron-absorbing rods are 
inserted into the reactor core while increasing the coolant supply 
again. This method will spare the absorber rods. 


23787 Method of distinguishing spherical operational elements 
for nuclear reactors. Daoud, H. (to Hochtemperatur-Reaktorbau 
G.m.b.H., Koeln (Germany, F.R.)). German(FRG) Patent 
2,531,307/A/. 20 Jan 1977. 7p. (In German). 

The patent proposes a variation of the method to distinguish 
spherical particles used as fuel elements, absorber elements or graph- 
ite elements in a nuclear reactor, with the aid of their neutron 
interaction properties. If pure graphite elements are present, the 
analysis program will compute a value corresponding to a fuel 
element with a certain burn-up. This systematic error can be elimi- 
nated according to the invention by specifying a certain limit for the 
— content, making it possible to identify the graphite elements. 

e method is illustrated by the example of a THTR fuel element. 


23788 Nuclear reactor fuel element with a cluster of parallel fuel 
pins. Macfall, D.; Butterfield, C.E.; Butterfield, R.S. (to UKAEA). 
German(FRG) Patent 1,514,993/C/. 13 Jan 1977. 7p. (In German). 

An improvement of the design of nuclear reactor fuel ele- 
ments is described and illustrated by the example of a gas-cooled, 
graphite-moderated nuclear reactor. The fuel element has a cluster 
of parallel fuel pins with an outer can of structure material and an 
inner sleeve, as well as tie bars and spacing devices for all of these 
parts. The fuel element designed according to the invention allows 
easy assembling and disassembling before and after use. During use, 
no relative axial motions are possible; nevertheless, the graphite 
sleeve is at no time subject to tensile stress: the individual parts are 
held in position from below by a single holding device. 


23789 High temperature nuclear reactors. Brisbois, J.; Malherbe, 
J. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Etudes Mecaniques et Thermiques). Recherche 
(Paris); 8: No. 80, 631-641(1977). (In French). 

The essential parameters of HTR type reactors are reviewed 
and their performance compared to those of other reactors: intrinsic 
safety, versatility of the fuel cycle (indeed, the thorium cycle makes 
its possible to optimize the fuel utilization). The industrial future is 
principally with process heat reactors possibly for hydrogen or 
synthetic fuel production. 


23790 Gas-cooled, graphite-moderated nuclear reactor. Butter- 
field, C.E.; Haake, N. (to UKAEA London Office). German(FRG) 
Patent 1,614,916/C/. 23 Dec 1976. 6p. (In German). 

Gas-cooled, graphite-moderated nuclear reactors of the AGR 
type have an access pipe for refuelling protruding out of the con- 
crete pressure vessels for each fuel channel. It is difficult to mount 
these tubes which stand very narrowly and are composed of parts 
welded together. Therefore, it is proposed to modify the stand pipes 
at the point where they leave the wall in such manner that they may 
be more easily connected with the cover plate and with each other, 
thus diminishing the hazard of their being ejected. 
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23791 Method of distinguishing spherical operational elements of 
nuclear reactors by means of their neutron interaction 

Rausch, W.; Koizlik, K. (to Hochtemperatur-Reaktorbau G.m.b. H., 
Koeln (Germany, F.R.)). German(FRG) Patent 1,808,308/B/. 23 
Dec 1976. 7p. (In German). 

According to the patent no. 1489685, spherical fuel particles 
for nuclear reactors are inserted into a critical reactor whose power, 
changing by this procedure, is used as measuring variable for the 
neutron interaction properties oft he spheres. In order to be able to 
clestinguish still better the values from which neutron cross section, 
neutron cyapture cross section, and neutron frision cross section will 
be determined, it is proposed to enclose the path leading through the 
critical reactor with neutron absorbing material a) in its total lenght 
or at least, b) in its central post or, c) in the region its entrance into 
the reactor core. 


23792 Process for occasional shutdown of a high temperature 
nuclear reactor. Schweiger, F.; Wohler, J. (to Hochtemperatur- 
Kernkraftwerk G.m.b.H. (HKG), Uentrop (Germany, F.R.)). 
German(FRG) Patent 2,265,032/B/. 23 Dec 1976. 2p. (In German). 

In order to limit the shutdown time for small faults in an 
HTGR, it is proposed to reduce the reactivity by inserting the 
absorber rods by a small amount (about 0.5%) and thus to make the 
reactor sub-critical and then to hold the mean reactor core tempera- 
ture at the operating value by reducing the coolant input. 


23793 Nuclear power plant with CO. cooling system. Nageler, J.; 
ae H.P. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 

A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
1, 614, 620/C/. 9 Dec 1976. 7p. (In German). 

The invention is an addition to patent no. 15 64 655 concern- 
ing a nuclear power plant with CO. cooling and gas turbine. The 
efficiency of the turbine is to be improved by reducing the differen- 
tial temperature at the regenerative heat exchanger. The gas turbine 
inlet temperature will be increased by supplying additional heat from 
the gas leaving the gas turbine to the high-pressure gas heated up in 
the regenerative heat exchanger. An additional heat exchanger is 
necessary. Several variants of the engineering design are described. 


23794 Reactor core with rod-shaped fuel cells. Dworak, A. (to 
Kernforschungsanlage Juelich G.m.b.H. (Germany,  F.R.)). 
German(FRG) Patent 2,408,761/B/. 2 Dec 1976. 11p. (In German). 

The proposal refers to the optimization of the power distribu- 
tion in a reactor core which is provided with several successive rod- 
shaped fuel cells. A uniform power output - especially in radial 
direction - is aimed at. This is achieved by variation of the dwelling 
periods of the fuel cells, which have, for this purpose, a fuel mixture 
changing from layer to layer. The fuel cells with the shortest 
dwelling period are arranged near the coolant inlet side of the 
reactor core. The dwelling periods of the fuel cells are adapted to 
the given power distribution. As neighboring cells have equal dwell- 
ing periods, the exchange can be performed much easier then with 
the composition currently known. 


23795 Method for temporary shut-down of a high-temperature 
nuclear reactor. Schweiger, F.; Wohler, J. (to Hochtemperatur- 
Kernkraftwerk G.m.b.H. (HKG), Uentrop (Germany, F.R.)). 
German(FRG) Patent 2,217,816/C/. 2 Dec 1976. 4p. (In German). 

A method is given to shut down a high-temperature reactor 
temporarily by means of the negative temperature coefficient of 
reactivity, the nuclear reactor becoming subcritical by reduction of 
coolant supply. After about 5 to 10 minutes, the mean core tempera- 
ture having increased, it is temporarily kept at a higher level by 
means of controlled removal of residual heat. The method protects 
the control rods and increases their lifetime. 


23796 Method of refueling a gas-cooled high-temperature reactor. 
Ferrari, G. (to Hochtemperatur-Reaktorbau G.m.b.H., Koeln (Ger- 
many, F.R.)). German(FRG) Patent 1,764,277/B/. 11 Nov 1976. 4p. 
(In German). 

In order to simplify the refuelling of gas-cooled high-tempera- 
ture nuclear reactors, they are divided into several volumes, each 
volume having its own refuelling and discharging device. It is 
proposed for the passage of the fuel and breeder elements to re- 
nounce on a separate burn-up measurement and to let them pass the 
existing volumes in the reactor core successively. Fresh elements 
will come into the first volume, will all be removed after a predeter- 
mined time and filled into the second volume, will again be dis- 
charged from it etc. Care should be taken that the individual batches 
do not mix. Two design examples are given. 


23797 Device and method for localizing and plugging leaking 
tubes of a straight-tube type heat exchanger. Hodzic, A.; Stach, H. (to 
Hochtemperatur-Reaktorbau G.m.b.H., Koeln (Germany, F.R.)). 
German(FRG) Patent 2,503,260/A/. 29 Jul 1976. 25p. (In German). 

The device allows economic repair of large straight-tube type 
heat exchangers by inspecting all tubes one after the other with 
respect to tightness and tightly sealing defective tubes in one work- 
ing step. For this purpose nearly equal testing equipment is installed 
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within the inlet and outlet chambers outside the tube plate on both 
ends of the heat excahnger. The devices are first brought into the 
correct position with respect to the tube muzzles by means of 
electric-hydraulic remote-control and then fixed in this position. At 
first each pipe is approached by a test piston and, through bores 
contained in it, subjected to a gaseous testing medium. If a tube is 
found to be tight the next one will be approached. If a tube is not 
tight at both ends explosion rivets are introduced into this tube; these 
are ignited by a heated filament and the tube is tightly closed. 
Outside the intervention zone each of the spaceous instruments is 
folded up to about half its volume, so that it may be inserted into the 
two chambers; within the chamber each instrument is folded out into 
operating position by its own drive mechanism. The device may also 
be used for contaminated heat exchangers, e.g. for recuperators and 
coolers in high-temperature reactors. 


23798 High temperature gas reactor. Boyer, V.S.; Hunger, G.A. 
Jr. (Philadelphia Electric Co.). pp 117-126 of In 1976 ASME-ANS 
international conference on advanced nuclear energy systems. New 
York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear ae systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

This paper reviews the status of the high temperature helium 
 cgeeany reactor here in the United States as well as in Europe. 

¢ post-operational research program for the prototype Peach 

Bottom No. 1 reactor is described and results obtained to date are 
reviewed. 


AGR experience and its relevance to future gas-cooled 
reactors. Vaughan, R.D. (Nuclear Power Co. (Risley) Ltd., Chesh- 
ire, Eng.). pp 127-142 of In 1976 ASME-ANS international confer- 
ence on advanced nuclear energy systems. New York; American 
Society of Mechanical 9 (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear a systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The first two of the 10 CO2-cooled AGRs being built in the 
U.K. have now been commissioned. Technical problems similar to 
those which were encountered in their construction could arise in 
future gas-cooled reactors, and the remedies adopted to deal with 
noise, flow-induced vibration, insulation and other aspects are de- 
scribed here in some detail. The AGR operating parameters are 
compared with the parameters of helium-cooled thermal and breeder 
reactors designed for power and process heat. 


23800 CANDU . Meneley, D.A. (Ontario Hydro, To- 
ronto). pp 143-149 of In 1976 ASME-ANS international conference 
on advanced nuclear energy systems. New York; American Society 
of Mechanical Engineers (1976). 
From ASME-ANS joint international conference on ad- 
vanced nuclear oor systems; Pittsburgh, PA, USA (13 Mar 1976). 
See CONF-760303—. 


The CANDU-PHW power system is being installed in Ontar- 
io as a major source of central-station electricity. The paper exam- 
ines the status of these installations, their performance, and develop- 
ment work currently underway. Potential for future development of 
fuel cycles and variants of the basic design are described in the 
context of sensitivity to economic factors and long-term security of 
energy supply. 


23801 Comparison of advanced reactor potentials. Pardue, W.M.; 
Denning, R.S.; Madia, W.J.; Pobereskin, M.; Waddell, J.D.; Willke, 
T.L.; O'Hara, F.A. (Battelle Columbus Labs., OH). pp 159-177 of In 
1976 ASME-ANS international conference on advanced nuclear 
energy systems. New York; American Society of Mechanical Engi- 
neers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

An 18-month-long study, sponsored by the National Science 
Foundation, has been completed and is described herein. The study 
dealt with possible strategies for the development of advanced 
nuclear power reactors. The various advanced reactors were charac- 
terized, along with their required supporting facilities, and compared 
on a common basis to permit judgement of their relative merits. 


23802 Development of the HTR-gas turbine cycle in Germany. 
Kraemer, H.; Schlenker, H.V. (Kernforschungsanlage, Juelich, 
Ger.). pp 271-284 of In 1976 ASME-ANS international conference 
on advanced nuclear energy systems. New York; American Society 
of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear ane systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 


The development status and the results achieved in the 
German-Swiss Project for HTR with gas turbine is described. The 
reference design for the three loop concept is presented as well as 
advanced concepts utilizing the potentialities of. direct cycle plants. 
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The main areas of development and the objectives of the work are 
explained. The available experimental facilities and the experiments 
planned for the future are described. The aim of the next phase of 
the project is to define in greater detail the technical and economic 
potentialities of HTR-gas turbine plants and to compare such plants 
with competing power generation systems. 


23803 Gas turbine HTGR. Gerstein, N.J. (Energy Research and 
Development Administration, Washi » DC); Krase, J.M.; Neill, 
J.M. pp 285-296 of In 1976 ASME-ANS international conference on 
advanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear aww systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 


This paper describes the current reference design and the 
design evolution for a large, helium gas turbine, nuclear power plant 
under development by General Atomic Company. ie current 
reference design is a 3000-MW(t) High-Temperature, Gas-Cooled 
Reactor having a core outlet temperature of 816°C. Each of three 
power conversion loops contains a 370-MW(e), horizontally oriented 
turbogenerator. Advanced designs include higher core outlet tem- 
peratures, higher system pressures, improved a configura- 
tions, and the addition of an ammonia secondary cycle in a plant 
comprising twin 4000-MW(t) reactor units. These improvements 
reduce the projected generating cost by over 30 percent and give net 
station efficiencies of over 50 percent. 


23804 Gas-cooled reactor circulators. Oakes, E.J. (General 
Atomic Co., San Diego, CA). pp 619-622 of In 1976 ASME-ANS 
international conference on advanced nuclear energy systems. New 
York; American Society of Mechanical ineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The historical development of increasingly more powerful— 
greater capacities and higher heads—gas circulators utilized in CO2 
and helium-cooled reactor systems is reviewed. Design require- 
ments, test results, and performance achieved are described. 


23805 HTGR steam Schuetzenduebel, 


generator development. 
W.G. (General Atomic Co., San Diego, CA); Hunt, P.S.; Weber, M. 
pp 623-638 of In 1976 ASME-ANS international conference on 
advanced nuclear reo systems. New York; American Society of 


Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

More than 40 gas-cooled reactor plants have produced in 
excess of 400 reactor years of ting experience which have 
proved a reasonably high rate of gas-cooled reactor steam generator 
availability. The steam generators used in these reactors include 
single U-tube and straight-tube steam generators as well as meander 
type and helically wound or involute tube steam generators. It 
appears that modern reactors are being equipped with helically 
wound steam generators of the once-through type as the end prod- 
uct of steam generator evolution in gas-cooled reactor plants. This 
paper provides a general overview of gas-cooled reactor steam 
generator evolution and operating experience and shows how design 
criteria and constraints, research and development, and — 
data are factored into the design/development of modern helically 
wound tube steam generators for the present generation of gas- 
cooled reactors. 


23806 Heat exchanger configuration for a closed gas circuit, e.g. 
of a heat power plant. Brinkmann, D.; Simon, W.; Zimon, H. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,328,556/A/. 2 Jan 1975. 9p. (In German). 

The invention concerns the most appropriate design of a heat 
exchanger configuration for a closed an circuit to be applied for 
nuclear reactors; it is easy accessible for assembly and repairs and 
has short interconnecting pipes. The proposed arrangement, where 
the heat exchangers, connected in series to each other on the gas 
side, serve for preheating the gas and for removing the heat from the 
circuit, may be easily mounted within small cylindrical prestressed 
concrete pressure vessels. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 23801, 24044 


23807 Temperature coefficient in D.O moderated reactor (Wol- 
sung Unit 1). Suh, S.H.; Chang, Y.H.; Kim, S.Y.; Kim, D.H. J. 
Korean Nucl. Soc.; 9: No. 3, 125-137(Sep 1977). 

The temperature coefficient has been investigated on the 
Wolsung nuclear power reactor, in which fuel is natural uranium 
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dioxide and moderator heavy water. The numerical computations 
are carried out in terms of changes of the effective neutron multipli- 
cation factor with respect to fuel, moderator, and coolant tempera- 
tures. Those results are compared with the computed values of 
temperature coefficient based on the LATREP computer code. 


23808 Fuel cost analysis of CANDU-PHWR: Wolsung Nuclear 
Power Plant Unit 1. Lee, I.H.; Lee, C.K.; Yang, C.G.; Yook, C.C. J. 
Korean Nucl. Soc.; 9: No. 3, 151-163(Sep 1977). 

A calculation based on the Segal method was carried out for 
the natural uranium nuclear fuel cost with Zircaloy-4 cladding 
having design parameters of Wolsung Nuclear Power Plant, 
CANDU-PHWR (Unit 1), currently under construction in Korea. 
An attempt was also made for the sensitivity analysis of each fuel 
component; i.e., depreciation of fuel manufacturing plant caused by 
its life time, its load factor, production scale expansion of plant 
facilities, variations of construction and operating costs of fuel 
manufacturing plant, fluctuation of interest rates, extent of uranium 
ore price increases and effect of learning factor. 


23809 Production and installation of the turbine and alternator 
for the advanced thermal reactor prototype ‘Fugen’. Hattori, S. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)); Tanaka, M. Doryokuro Giho; No. 21, 34-52(Jan 1977). (In 
Japanese). 

The turbine for the advanced thermal reactor prototype 
“Fugen” is of tandem compound type, and its output rating is 165 
MW, and revolution is 3600 rpm. The alternator is horizontally 
installed, rotary field, hydrogen cooled type of 200 MVA, and 
directly coupled co-axially to the turbine together with its exciter. 
The feature of the system is, first of all, the adoption of 3600 rpm, 
and it is the optimal choice conforming to the turbine capacity, and 
making the whole size smaller. Since the measures to wet steam are 
required for such a high speed turbine, drain catcher and drain outlet 
are provided at every stage, and corrosion-resistant material is used 
for the vanes. Description is also made about rotors, casings, main 
valves, control devices, shield plates, feed water heaters, condensate 
demineralizer, condenser and cooling system design. The costruction 
of the turbine foundation and building started in August, 1972. The 
turbine was disassembled and transported after it had been once 
assembled at the factory, while the alternator was transported by sea 
with its rotor assembled after completing a number of vibration and 
shock tests. The installation of the turbine and alternator, main 
valves, condenser, feed water heaters, and pipeworks are described 
in detail. In relation to the time schedule of the reactor facility, the 
extended custody of the turbine and alternator was required. There- 
fore it has been carried out by employing the warm air ventilating 
and drying method. 


23810 Corrosion control in the CIRENE plant. Conte, A. (Comi- 
tato Nazionale per l’Energia Nucleare, Casaccia (Italy). Centro di 
Studi Nucleari); Di Pietro, R. (Centro Informazioni Studi Esper- 
ienze, Milan (Italy)). Energ. Nucl. (Milan); 23: No. 10, 493-506(Oct 
1976). (In Italian). 

In this paper the main phenomena of both generalized and 
local corrosion, which affect the materials used in the various parts 
of the water-cooled nuclear reactors, as well as the relevant effects 
on plants operation, are at first illusrated. Then, with reference to the 
CIRENE prototype reactor (D2O-moderated, H2O-cooled), the ma- 
terials, and the procedures adopted in the design to minimize the 
corrosion phenomena and their effects are described, as well as the 
experimental programs performed to verify the adequacy of the 
chosen solutions. 


23811 Pipes for the transport of highly corrosive fluids at high 
temperature. Faugeras, P.; Maire, J. (to Compagnie de Produits 
Chimiques et Electrometallurgiques Pechiney-Ugine Kuhlmann, 75 - 
Paris (France); Societe le Carbone Lorraine, 75 - Paris (France)). 
French Patent 2,308,853/A/. 21 Apr 1975. 5p. (In French). 

The invention relates to the pipes intended for conveying 
highly corrosive fluids at high temperature such as the molten salts 
used in liquid fueled nuclear reactors. Said fuels consist in a mixture 
of fertile and fissile molten salts in solution in an inert salt. The pipe 
consists of a central duct made of carbonaceous material, an annular 
lagging made of composite carbonaceous layers (heat insulator), and 
a metal sheath protecting said lagging. The carbonaceous material of 
the central duct is made of a graphite with fine pores; the annular 
lagging is made either of expanded graphite sheets loaded or not 
with carbon fibers, or of graphite felt, or carbon foam, or natural 
oriented graphite or pyrographite. 


23812 Process and structure of containment of molten salt reac- 
tors. Ventre, E. (to Electricite de France, 75 - Paris). French Patent 
2,299,702/A/. 24 Oct 1974. 9p. (In French). 

A containment procedure for molten salt reactors is proposed. 
A transition zone is created between the liquid phase and the solid 
phase of the salt mixture close up to the metal vessel of the reactor. 
The wall of said vessel is cooled down to a temperature below the 
freezing point of the salt mixture and above the temperature of 
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possible dissociation. The solidification zone thus created close to 
the vessel wall protects it against corrosion. Said transition zone is 
made inside a fiber lagging essentially consisting in carbonaceous 
materials which limit thermal leakage. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 23594, 23738, 23801, 23985, 
23986, 24005, 24040, 24045, 24046, 24047, 24048, 24050, 24051, 
24052, 24054, 24058, 24060, 24061, 24063, 24082, 24099, 24100, 24101 


23813 (ANL-CT—77-33) Electrochemical oxygen meters: state- 
of-the-art, March 1977. Epstein, L.F.; McKee, J.M. (Argonne Na- 
tional Lab., Ill. (USA)). Oct 1977. Contract W-31-109-ENG-38. 76p. 


The present state-of-the-art of fabricating electrochemical 
oxygen meters, in the U.S. and abroad, for use in sodium-cooled 
reactor systems, particularly the LMFBR is summarized. It is con- 
cluded that there is a need for substantial improvement over the 
currently available meters, and that instruments that are more reli- 
able and dependable can be developed and will be required in future 
advanced reactors. 


23814 (ANL-CT—78-7) Final report and design guide for cavita- 
tion-free LMFBR hydraulic components. Cha, Y.S.; Huebotter, P.R. 
(Argonne National Lab., Ill. (USA)). Oct 1977. Contract W-31-109- 
ENG-38. 95p. . 

A survey of experimental data on cavitation tests of various 
hydraulic components in water and sodium indicated that, for practi- 
cal engineering applications, there is no significant difference be- 
tween cavitation inception in water at room temperature and that in 
sodium at temperatures within the interest range of LMFBRs. It is 
concluded that water at room temperature can be used as a testing 
fluid to determine the cavitation inception threshold for sodium 
provided no deliberate action is taken to reduce the gas content in 
the test loop. Cavitation damage tests using venturis in water and 
sodium indicate that sodium is much more damaging than water 
under similar geometric and dynamic conditions. Cher a typical 
loop-type LMFBR environment, cavitation damage is more severe 
in the cold leg than in the hot leg. Acoustic data from the cavitation 
tests of the FFTF primary sodium pump indicates that cavitation 
exists at NPSH values much greater than that corresponding to the 
3% head-drop point. 


23815 (ANL-CT—78-12) Temperature-sensitive orifice: a pre- 
test report. Flynt, W.S.; Howard, P.A.; Carlson, R.D. (Argonne 
National Lab., Ill. (USA)). Nov 1977. Contract W-31-109-ENG-38. 
31p. . 

A device which is capable of maintaining a nearly constant 
blanket assembly exit temperature over several LMFBR fuel cycles 
is currently being investigated by the Components Technology 
Division of Argonne National Laboratory. This orifice will develop 
a pressure drop inversely proportional to temperature with the 
absence of any moving parts. Design and fabrication of a tempera- 
ture-sensitive orifice scaled for the High Temperature Simulation 
Loop (HTSL) has also been completed. The pro location of a 
prototypic orifice would be in the upper region of a LMFBR blanket 
assembly. This location is compatible with current LMFBR design. 


23816 (ANL-CT—78-13) Comparison and verification of the 
core restraint codes NUBOW-2D, NUBOW-3D, and PARABOW: 
Level II. McLennan, G.A.; Moran, T.J.; Cha, B.K. (Argonne Na. 
tional Lab., Ill. (USA)). Nov 1977. Contract W-31-109-ENG-38. 
108p. . 

A series of ten problems was solved by each of the core 
restraint codes NUBOW-2D, PARABOW, and NUBOW-3D for 
purposes of verifying the calculational capabilities of the codes and 
comparing the solutions. The physical system modeled was the 121 
assembly configuration of the Core Restraint Test Facility located at 
W-ARD. Problems with moving yokes and with varying tempera- 
tures were considered. The resulting calculated displacements of the 
individual assemblies and the contact forces between assemblies are 
reported. It is concluded that the codes accurately calculate the 
equilibrium forces and displacements as modeled, but that three 
dimensional effects cause significant difficulties in the equilibrium 
states for the different code models. 


23817 (CONF-760735—2) Design of the US-CRBRP sodium/ 
water reaction pressure relief system. Kruger, G.B.; Murdock, T.B.; 
Rodwell, E.; Sane, J.O. (General Electric Co., Sunnyvale, Calif. 
(USA); Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 1976. 
Contract EY-76-C-15-2395. 24p. Dep. NTIS, PC A02/MF AOI. 

From US/USSR steam generator seminar; Dimitrovgrad, 
USSR (26 Jul 1976). 

Protection against intermediate sodium system overpressure 
from the sodium/water reaction associated with large leaks within 
the CRBRP Steam Generators is provided by the sodium/water 
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reaction pressure relief system (SWRPRS). This system consists of 
rupture disks connected to the intermediate sodium piping adjacent 
to the inlet to the superheater and outlet from the evaporator 
modules. The rupture discs relieve into piping that leads to reaction 
produce separator tanks, which in turn are vented to a centrifugal 
separator and flare stack arranged to burn hydrogen gas exhausting 
into the atmosphere. Analyses have been conducted using the 
TRANSWRAP Computer Code to predict the system pressures and 
flow rates during the large leak event. Experimental tests to be 
’ conducted in the large leak test rig (LLTR) will be used to confirm 
the analysis techniques used in the design. 


23818 (CONF-771023—22) Acoustic measurements of the boil- 
ing stability tests on THORS sodium loop. Sheen, S.H.; Bobis, J.P.; 
Carey, W.M. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 6p. Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Acoustic data of boiling stability tests on the THORS (Ther- 
mal-Hydraulic Out-of-Reactor Safety) facility were obtained using 
three sodium-immersible high temperature microphones. The data 
was analyzed in both the time and frequency domains and provides 
the following information: (1) the acoustic signal due to sodium 
boiling was clearly observed; (2) the signal level and the repetition 
rate of boiling pulses are directly proportional to the applied heat 
flux; (3) a typical boiling pulse consists of a high frequency signal 
due mainly to the bubble collapses and a low frequency void 
oscillation; (4) the frequency spectra of the boiling and background 
pulses can be mostly assigned to various acoustic resonance frequen- 
cies of the THORS loop. 


23819 (CONF-771109—52) Concepts of remote signal transmis- 
sion for liquid-metal fast breeder reactors. De Lorenzo, J.T.; Burns, 
R.S.; Valentine, K.H. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Sensors and remote signal transmission techniques suitable for 
LMFBR conditions are discussed. Some of the major problems 
which must be addressed during further development of sensors and 
techniques are listed. 


23820 (CONF-771109—77) Dynamic boiling tests in a 19-pin 
simulated LMFBR fuel assembly. Wantland, J.L.; Clapp, N.E.; Fon- 
tana, M.H.; Gnadt, P.A.; Hanus, N. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/ 
MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

A series of quasi-steady state tests were made to study dynam- 
ic boiling and to determine a boiling region which would not lead to 
immediate dryout and pin failure in the Thermal-Hydraulic Out-of- 
Reactor Safety (THORS) Facility (previously the Fuel Failure 
Mockup), an engineering-scale sodium loop for testing simulated 
LMFBR fuel assemblies at normal and off-normal operating condi- 
tions. These tests were made on an assembly consisting of 19 
electrically heated pins of the same configuration as FFTF fuel. 
Approximately 50 flow transients were so conducted to boiling or 
near boiling over a range of flows and powers. Dryout occurred at 
three test conditions. 


23821 (CONF-771109—78) Maximum wake temperature and 

Nusselt number behind blockages in sodium-cooled bundles. Han, J.T.; 

Fontana, M.H.; Wantland, J.L. (Oak Ridge National Lab., Tenn. 

ay 1977. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/ 
AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Two important correlations have been obtained to calculate 
the maximum coolant temperature and the Nusselt number in the 
wake (the flow recirculating zone) downstream of blockages in 19- 
pin sodium-cooled bundles. These correlations can be applied to 
predict the maximum temperature rise and the average heat transfer 
coefficient behind small non-heat-generating blockages in the fuel 
assemblies of the FFTF and the CRBR for the wide range of flow 
and power conditions. Experiments with partial blockages in simu- 
lated LMFBR fuel assemblies have been performed at the THORS 
facility (formerly called FFM) of the Oak Ridge National Labora- 
tory. Nineteen-pin sodium-cooled bundles were used, which had the 
same = diameter and pitch as the CRBR and the FFTF fuel 
assemblies. 


23822 (CONF-771109—86) Design and development of the 
CRBRP ex-vessel transfer machine. Jones, C.E. Jr. (Atomics Interna- 
tional Div., Canoga Park, Calif. (USA)). 1977. 24p. Dep. NTIS, PC 
A03/MF AO1. 


From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
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The Reactor Refueling System (RRS) for the Clinch River 
Breeder Reactor Project (CRBRP) uses the Ex-Vessel Transfer 
Machine (EVTM) for pr peng Kear assemblies outside the reac- 
tor vessel. The design of the Ex-Vessel Transfer Machine (EVTM) 
and its gantry-trolly for the CRBRP is discussed. The development 
tests required for the design are presented, in conjunction with the 
impact of the test results on the design. The impact of the increased 
seismic requirements on the design are also presented. 


23823 (CONF-771217—1) CRBRP design and test results for 
fuel handling systems, plugs, and seals. Berg, G.E. (Atomics Interna- 
tional Div., Canoga Park, Calif. (USA)). 1977. Contract EY-76-C-15- 
1200. 20p. Dep. NTIS, PC A02/MF A011. 

From Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

The fuel handling system and reactor rotating plugs for the 
Clinch River Breeder Reactor Plant (CRBRP) are based primarily 
on existing technology and, in many respects, follow the concept 
developed for the Fast Flux Test Facility (FFTF). The equipment 
and the development pro initiated to verify its performance are 
described. Test results obtained from the development program, and 
the extent to which these results verified original design selections, 
or suggested potential improvements, are discussed. 


23824 (CONF-771217—2) FFTF and CRBRP intermediate heat 
exchanger design, testing, and fabrication. Devlin, R.W.; Bresnahan, 
J.D. (Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). 1977. Contract EY-76-C-02-3045-022. 34p. Dep. 
NTIS, PC A03/MF AOl. 

From Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

The Heat Transport Systems of the Fast Flux Test Facility 
(FFTF) and the Clinch River Breeder Reactor Plant (CRBRP) 
include Intermediate Heat Exchangers (IHXs) to form barriers be- 
tween the primary radioactive and secondary non-radioactive 
sodium coolant loops. The design, development and fabrication of 
the IHX for the FFTF has been completed and the units installed in 
the facility. The design and development of the IHX for the CRBRP 
has progressed through the performance sizing stage and flow test- 
ing of critical areas into early fabrication. The design evolution of 
these two heat exchangers may be considered a continuous develop- 
ment because the design and fabrication organizations have been the 
same for both units. Structural considerations to meet ASME Code 
requirements, support testing experience and manufacturing experi- 
ence from the FFTF program have been factored into the CRBRP 
program. This _ outlines the similarities and differences between 
the FFTF and CRBRP designs. Special attention has been given to 
utilization of flow distribution devices and associated hydraulic 
testing, tube bundle and tube-to-tubesheet joint configurations, and 
fabrication differences. 


23825 (COO—2245-49TR) Measurement and analysis of flow 
wall shear stress in an interior subchannel of triangular array rods. 
Fakori-Monazah, M.R.; Todreas, N.E. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). Aug 1977. Con- 
tract EY-76-S-02-2245. 206p. Dep. NTIS, PC A10/MF AO1. 

Thesis. 

A simulated model of triangular array rods with pitch to 
diameter ratio of 1.10 (as a test section) and air as the fluid flow was 
used to study the LMFBR hydraulic parameters. The wall shear 
stress distribution around the rod periphery, friction factors, static 
pressure distributions and turbulence intensity corresponding to var- 
ious Reynolds numbers ranging from 4140 to 36170 in the central 
subchannel were measured. Various approaches for measurement of 
wall shear stress were compared. The measurement was performed 
using the Preston tube technique with the probe outside diameter 
equal to 0.014 in. 


23826 (COO—2250-28) MIT LMFBR blanket physics project 
progress report No. 7, July 1, 1975—September 30, 1976. Driscoll, 
M.J. (ed.). (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nuclear Engineering). 30 Sep 1976. Contract EY-76-S-02-2250. 186p. 
(MITNE—211). Dep. NTIS, PC A09/MF AO1. 

Work during the period was devoted primarily to a range of 
analytical/numerical investigations, including evaluation of means to 
improve external blanket designs, beneficial attributes of the use of 
internal blankets, improved methods for the calculation of heteroge- 
neous self-shielding and parametric studies of calculated spectral 
indices. Experimental work included measurements of the ratio of U- 
238 captures to U-235 fissions in a standard blanket mockup, and 
completion of development work on the radiophotoluminescent 
readout of LiF thermoluminescent detectors. The most significant 
findings were that there is very little prospect for substantial im- 
provement in the breeding performance of external blankets, but 
internal blankets continue to show promise, particularly if they are 
used in such a way as to increase the volume fraction of fuel inside 
the core envelope. An improved equivalence theorem was devel- 
oped which may allow use of fast reactor methods to calculate 
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heterogeneously self-shielded cross sections in both fast and thermal 
reactors. 


23827 (COO—2250-29) MIT LMFBR blanket research project. 
Quarterly progress report, April 1, 1977—June 30, 1977. Driscoll, 
M.J. (Massachusetts Inst. of Tech., ee (USA). Dept. of 
Nuclear Engineering). 1977. Contract EY-76-S-02-2250. 13p. Dep. 
NTIS, PC A02/MF AOl. 

Axial power shaping calculations for the radial blanket of an 
LMFBR type reactor are presented. 


23828 (COO—3027-27) Experimental high temperature coeffi- 
cients of compressibility and expansivity of liquid sodium and other 
related properties. Das Gupta, S. (Columbia Univ., New York 
(USA)). 1977. Contract EY-76-S-02-3027. 172p. NTIS, MF AOl. 

Portions of document are illegible. 

The subcooled compressibility of liquid sodium was directly 
measured up to 200 atm between 900 K and 1867 K, utilizing a new 
multi-property apparatus which was previously tested with water. 
The experimental data were correlated by a 6-term equation with a 
standard deviation of 9.2 percent. The equation can be used to 
estimate the subcooled compressibilities and densities of liquid 
sodium up to 2300 K and 500 ata. The thermal expansion of liquid 
sodium was also measured on the isobars 1 ata, 28.9 ata and 69 
ata. Densities within 1 percent of those obtained from the compressi- 
bilities were obtained. The above compressibility data were used to 
calculate the thermal pressure coefficient of saturated liquid sodium. 
Also, Bhise and Bonilla’s correlations for the vapor pressure and the 
saturated liquid density of sodium were improved by including more 
data in the analysis. The critical temperature and density were thus 
reestimated as 2508.7 K and 0.2141 g/cc. Furthermore, a new 
correlation was developed to determine the heat of vaporization of 
sodium up to the critical point, which was then used to estimate the 
internal energy and the entropy of vaporization and the saturated 
vapor density of sodium up to the critical point. 


23829 (CRBRP-ARD—0186) Clinch River Breeder Reactor 
Plant. Preliminary testing of the direct heat removal service in a 1/21 
scale model. Marinkovich, P.S. (Westinghouse Electric Corp., Madi- 
son, Pa. (USA). Advanced Reactors Div.). Oct 1977. Contract EY- 
716-C-15-1200;EY-76-C-15-2395. 31p. . 

A Direct Heat Removal Service (DHRS) test was performed 
in the ARD 1/21 scale Outlet Plenum Feature Model (OPFM) to 
determine the amount of cold make-up flow which will flow directly 
from the make-up nozzle to the DHRS overflow nozzle. This flow is 
termed short circuit flow and it is assumed that it does not contribute 
to cooling of the primary heat transport coolant. The results show 
that five to six percent of the make-up flow will short circuit at 
prototypic DHRS operating conditions; this is concluded to be a 
conservative confirmation of the design since an allowance of 
twenty percent has been used in sizing the DHRS. 


23830 (CRBRP-PMC—78-01) Clinch River Breeder Reactor 
Plant. Technical review, Winter 1978. (Clinch River Breeder Reactor 
Plant Project Office, Oak Ridge, Tenn. (USA)). 1 Jan 1978. Contract 
EY-76-C-15-1200. 66p. . 

Information on the Clinch River Breeder Reactor is presented 
concerning accident analysis and safety studies; design and develop- 
ment of the ex-vessel transfer machine; and design and fabrication 
considerations for the ex-vessel storage tank. 


23831 Analysis of the role of fast breeder reactors in a nuclear 
nonproliferation environment. Hardie, R.W.; Haffner, D.R.; Omberg, 
R.P. (Westinghouse Electric Corp., Richland, WA). Trans. Am. 
Nucl. Soc.; 27: 453-454(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


23832 (EMD—77-5) Considerations for commercializing the 
liquid metal fast breeder reactor. (General Accounting Office, Wash- 
ington, D.C. (USA)). 29 Nov 1976. 74p. Accounting Office, Wash- 
ington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

The report presents a picture of the commitment and effort 
necessary if the LMFBR and needed support technologies are ulti- 
mately to be commercialized. Emphasis is placed on the need for 
coordination of the planning and timing of the separate components 
required. Included are sections dealing with characteristics of a 
commercial LMFBR industry, schedule requirements for commer- 
cialization, alternative futures for commercialization of LMFBR 
technologies, constraints on commercialization, and conclusions and 
recommendations. (DG) 


23833 (EURFNR—1457) Physics investigations of sodium- 
cooled fast reactors: SNEAK-assembly 9C. Scholtyssek, W. (comp.). 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 
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tronenphysik und Reaktortechnik). Apr 1977. 8lp. (KFK—2361). 
Dep. NTIS (US Sales Only), PC A05/MF A01. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

The assemblies 9C completed the SNEAK 9 series of SNR 
specific criticals. A detailed description is presented of the SNEAK 
9C-assemblies and of experiments related to core physics and to 
neutron physics parameters of the compositions used. The results of 
the experiments are compared to calculations carried out mainly 
with Karlsruhe code systems and the KFKINR cross section set. 
Only in some cases other cross sections were used. 


23834 (GA-A—14431) Effect of buoyancy force on the velocity 
and temperature distribution in the GCFR radial blanket. Baxi, C.B. 
(General Atomic Co., San Diego, Calif. (USA)). Oct 1977. Contract 
EY-76-C-03-0167-023. 27p. (CONF-771109—87). Dep. NTIS, PC 
A03/MF A0O1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The effect of buoyancy forces on the temperature and veloc- 
ity distributions in the radial blanket of the gas-cooled fast breeder 
reactor (GCFR) is described. In this analysis, the central portion of 
the blanket assembly is approximated by a thin rectangular channel, 
and heat generation is simulated by an equivalent heat source in the 
fluid; axial and radial heat flux variations are taken into account. The 
equations of continuity, momentum, and energy are solved by the 
finite difference method to obtain the stream function and tempera- 
ture distribution in terms of Reynolds number, Grashof number, and 
power skew. 


23835 (GA-A—14492) Gas-cooled fast breeder reactor. Quarter- 
ly progress report, May 1, 1977—July 31, 1977. (General Atomic 
Co., San Diego, Calif. (USA)). Aug 1977. Contract EY-76-C-03- 
0167-023. 334p. Dep. NTIS, PC A15/MF AO. 

Progress is summarized in the areas of development of GCFR 
fuel, blanket, and control assemblies; development of the pressure 
equalization system for GCFR fuel; out-of-pile loop facility test 
programs; fuels and materials development; fuel, blanket, and control 
rod analyses and development; nuclear analysis and reactor physics 
for GCFR core design; shielding requirements for the GCFR; reac- 
tor engineering to assess the thermal, hydraulic, and structural 
performance of the core and the core support structure; develop- 
ment of reactor components; plant dynamics; development of a 
helium circulator test facility; reactor safety, environment, and risk 
analyses, including planning and support of an in-pile and out-of-pile 
safety test program; nuclear island engineering design; and develop- 
ment of a reliability data bank. 


23836 (GEFR—00041) Probabilistic leak analysis for LMFBR 
primary coolant piping. Derby, S.L.; Hackford, N.E. (General Elec- 
tric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jul 
1977. Contract EY-76-C-03-0893-013. 132p. . 

The development of a probabilistic analysis for a leak in the 
primary coolant piping in an LMFBR is described. In a detailed 
example, the analysis is used to evaluate a point estimate of the 
conditional probability of pipe wall penetration as a function of 
initial crack depth for the inlet elbow in the reactor primary coolant 
system of the Fast Flux Text Facility (FFTF). The result is used to 
demonstrate an approach for specifying a probabilistic criterion for 
the crack inspection of piping to meet an overall safety objective. 


23837 (GEFR—00076) Reference fuel studies. Annual report, 
February 1976—January 1977. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Feb 1977. Contract EY- 
76-C-03-0893-003. 236p. . 

Research progress is reported for the following subtasks: fuel 
pin testing and analysis; in-reactor behavior of reference structural 
materials; and fuel pin chemistry and thermodynamics. 


23838 (GEFR—13771-23) Critical experiments and analysis. 
Twenty-third quarterly report, April—June 1977. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jul 
1977. Contract EY-76-C-03-0893-005. 74p. . 

Subtask A covers the technical direction for critical experi- 
ments and analysis as applicable to LMFBR commercial plants and 
the Clinch River Breeder Reactor Plant Benchmark Critical Experi- 
ments in ZPPR Assembly 4 and the CRBRP EMC. Subtask B is 
directed towards the analysis of advanced fuels critical experiments 
that can provide a consistent data base for testing the computational 
tools, nuclear analysis techniques and basic nuclear data which are 
used in the LMFBR design effort, and for evaluating the nuclear 
performance and safety characteristics of advanced fuel materials. 


23839 (GEFR—14074-7) Cooperative nuclear data and methods 

development seventh quarterly report, April—June 1977. Horst, K.M.; 

Craig, C.N. (General Electric Co., Sunnyvale, Calif. (USA). Fast 

— Reactor Dept.). Jul 1977. Contract EY-76-C-03-0893-021. 
“- 
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The report presented in the seventh in a series of quarterly 
reports published under the Cooperative Nuclear Data and Methods 
Development Program. The objective of the work reported under 
this program is to support cooperative evaluations of nuclear data 
and ytical design tools, to expedite implementation of these in- 
reactor design applications, and to perform specific analytical phys- 
ics tasks required to support the Fast Breeder Reactor Program 
including an evaluation of the nuclear feasibility of re apes 
impacting the waste disposal problem by utilizing actinide recycle. 


23840 (HEDL—6313) Sodium impurity monitoring. Barton, 
G.B.; McCown, J.J.; Keough, R.F. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). 1977. Contract EY-76-C-07- 


1375. Sp. . 
Two basic impurity monitoring methods are in use in the U.S. 
Breeder Reactor Program. The first involves instrumentation which 
rforms measurements in-situ with real time data output from on- 
ine sensors. The second involves obtaining some type of sample 
which is removed from the system and analyzed in a chemistry lab 
with the data obtained representing the impurity level as it was one 
or more days previously. These methods are reviewed and planned 
research is described. 


23841 (HEDL—6314) Mass and activity transport. Anantat- 
mula, R.P.; Brehm, W.F.; Chulos, L.E.; McGuire, J.C. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1977. 
Contract EY-76-C-07-1375. 7p. . 

LMFBR-related work accomplished in two programs, the 
Radioactivity Control Technology (RCT) Program, and the Ad- 
vanced Alloy Sodium Compatibility Program, is described. The 
objective of the RCT Program is to develop and demonstrate 
methods for reducing the transport of radioactive species to mainte- 
nance zones in primary heat transport systems. Both corrosion and 
fission products are considered. The Compatibility Program is de- 
signed to test and qualify cladding and duct alloys. 


23842 (HEDL-SA—1238) Overview of gamma-ray energy depo- 
sition and spectra in fast reactor environments. Gold, R. (Westing- 
house Hanford Co., Richland, Wash. (USA)). 1977. Contract EY-76- 
C-14-2170. 52p. (CONF-771036—7). Dep. NTIS, PC A04/MF AO1. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

Efforts to define gamma-ray heating in Breeder Reactor (BR) 
environments are reviewed. This critique is restricted to program- 
matic activities in the United States, as best exemplified by current 
practice for the Experimental Breeder Reactor II (EBR-II). Future 
needs are also addressed in terms of requirements for the Fast Flux 
Test Facility (FFTF). Experimental efforts and theoretical analyses 
are surveyed for both high and low power environments. Special 
emphasis is placed on experimental techniques for calorimetry, tem- 
perature measurement, dosimetry and spectrometry. The relation 
between neutron and gamma-ray calculations is stressed with partic- 
ular attention given to contrasting analytical techniques and basic 
nuclear data requirements. Wherever possible comparisons between 
theory and experiment are cited. 


23843 (HEDL-SA—1288) Safety aspects of fast reactor fuels. 
Hanson, J.E. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 85p. Dep. NTIS, 
PC A05/MF AOl. 

Design requirements and performance characteristics of fuel 
pins for LMFBR reactors under accident conditions are discussed. 


23844 (HEDL-TME—77-96) Couple M: a computer program 
which models thermal-hydraulic and dimensional change behavior of a 
multi-pin FBR fuel assembly. Shearer, D.M. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Nov 1977. Contract 
EY-76-C-14-2170. 14 - 

The COUPLE M computer program is presented. COUPLE 
M models both the thermal-hydraulic and dimensional change be- 
havior of Fast Breeder Reactor fuel assembly during irradiation. The 
program is described and input instructions and variables are given. 
A program listing and sample problem are provided in the appendix. 


(ORNL—5281) High-Temperature Structural Design Pro- 
gram. Se ual progress report for period ending December 31, 
1976. Corum, J.M.; Pugh, C.E. (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1977. Contract W-7405-ENG-26. 236p. . 

Progress in the development of high-temperature structural 
design methods for LMFBR components is reported under the 
following headings: constitutive equation development; inelastic 
structural tests and analyses; design criteria and rules for time- 
dependent deformation and failure; simplified design methods; ther- 
mal ratchetting tests; and structural design methods for weldments. 


23846 (ORNL—5350) Nondestructive testing development pro- 
gram. Quarterly progress report for period ending September 30, 1977. 
Hill, M.R. (comp.). (Oak Ridge National Lab., Tenn. (USA)). Nov 
1977. Contract W-7405-ENG-26. 58p. . 
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Nondestructive testing (NDT) research for LMFBR compo- 
nents is summarized. Included are NDT techniques and equipment 
for inspection and monitoring of welded joints and steam generators. 
NDT methods discussed employ ultrasonics, radiography, and eddy 
currents. 


23847 (ORNL/TM—S5836) Evaluation of initial fuel loading 
monitoring in the Clinch River Breeder Reactor Plant. Ackermann, 
N.J. Jr.; Booth, R.S. (Oak Ridge National Lab., Tenn. (USA)). Dec 
1977. Contract W-7405-ENG-26. 14p. . 

Methods to monitor the initial core loading of the CRBRP 
are evaluated and ranked in terms of their sensitivity, interpretabi- 
lity, ease of implementation, and cost. This monitoring is an essential 
element of the administrative control of the initial fuel loading 
operation, which is the basic protection against an inadvertent criti- 
cality and its attendant safety problems. The recommended method 
for monitoring the initial fuel loading operation involves the addition 
of a special neutron source to the central region of the core during 
the initial fuel loading and the use of ex-vessel neutron detectors 
(referred to as “source enhanced, ex-vessel detector method”’). This 
method resolves the refueling interference problem of the in-core 
detector method and the poor sensitivity problem of the ex-vessel 
detector method. 


23848 (PNL—2447) Evaluation of liquid metal leak detection 
methods for the Clinch River Breeder Reactor Plant. Morris, C.J.; 
Doctor, S.R. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Dec 1977. Contract EY-76-C-06-1830. 11lp. NTIS, MF 
AOl. 

This report documents an independent review and evaluation 
of sodium leak detection methods described in the Clinch River 
Breeder Reactor Preliminary Safety Analysis Report. Only informa- 
tion in publicly available documents was used in making the assess- 
ments. 


23849 (SAN/1112—1) APRICOT Program: comparison and 
benchmarking of computational methods for analysis of LMFBR 
structural response to postulated core disruptive accidents. Phase I 
report. (Science Applications, Inc., Oakland, Calif. (USA)). Oct 
1977. Contract EY-76-C-03-1112. 103p. Dep. NTIS, PC A06/MF 
AOl. 

The results are presented of Phase 1 of the APRICOT 
(Analysis of PRImary COntainment Transients) Program. APRI- 
COT is an international cooperative activity for comparison and 
benchmarking of computational methods used to analyze LMFBR 
structural response to pressure loads from CDA’s (Core Disruptive 
Accidents). Phase 1 involved parallel calculations of three computer 
problems by scientific groups in Europe, Japan and the United 
States. Independent experts reviewed these calculations for the pur- 
pose of comparing computational results and methods of solution. 
The main conclusion was that all calculations were in reasonable 
agreement, although there were some basic differences in details and 
approach to solution of the problems. 


23850 (SAND—77-1648C) Flash x-radiography for material 
motion detection. Choate, L.M.; Buckalew, W.H.; Posey, L.D. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 12p. (CONF-771210—2). Dep. NTIS, PC A02/MF AOl1. 

From Meeting on fuel and clad motion diagnostics for fast 
reactor safety test facilities; Los Alamos, NM, USA (5 Dec 1977). 

A significant part of the experimental program dealing with 
the behavior of prototypic LMFBR fuel pin bundles under mild to 
severe power transients is that of the observation of fuel/cladding/ 
coolant motion. The feasibility of using electron beam flash x- 
radiography as a diagnostic tool for safety test facilities is presently 
under evaluation. A summary of the objectives and approach of the 
flash x-radiography program is presented. 


23851 (TI—04-LME-123) Calibration of 10’ PM flowmeter in 
SCTI: FRC-100E. DeVita, V. (Liquid Metal Engineering Center, 
Canoga Park, Calif. (USA)). 9 Sep 1976. Contract EY-76-C-03-0700. 
1 


Portions of document are illegible. 

The calibration is presented of a 10 inch PM flowmeter 
designated as FRC-100E at SCTI. The development of a flow factor 
that — be applied to the PM flowmeter measurements is de- 
scribed. 


23852 (WAPD-TM—1293) In-pile intragranular densification of 
oxide fuels (AWBA Development Program). Dollins, C.C.; Nichols, 
F.A. (Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). Oct 
dl Contract EY-76-C-11-0014. 20p. Dep. NTIS, PC A02/MF 
AOl. 

This report proposes a model to describe in-pile densification 
of oxide fuels, by both vacancy boil-off due to thermal excitation and 
vacancy knockout by the passage of fission fragments through the 
pores. The model includes the migration rates of both vacancies and 
interstitials to pores and the production of vacancy-rich damage 
cascades by fission fragments. It has been coupled with a previously 
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reported swelling and gas release model so that it can predict the 
total dimensional changes of the fuel as well as predicting intragran- 
ular densification for both ThO: and UO: fuels for advanced water 
breeder reactor applications development effort. 


23853 (WARD-CR—3045-19) Core restraint development. 
Quarterly progress report for period ending August 31, 1977. Thomp- 
son, D.C. (Westinghouse Electric Corp., Madison, Pa. (USA). Ad- 
— Reactors Div.). Nov 1977. Contract EY-76-C-02-3045-005. 
18p. . 

Sample Friction Tests to support the 14 Row Test Program 
were initiated. Evaluation of Phase VI - Addendum C (Low Friction 
Compaction Test) data was completed. Evaluation of Phase VIII 
(121 Assembly Straight Core Withdrawal Test) data was initiated. 
Facility modification for the 14 Row Test was completed. Ninety- 
five percent of the core assemblies for these tests were assembled 
and aligned. Work was initiated to extend the next version of 
TRITON with capabilities of analyzing seven or more assemblies 
simultaneously. A comparison study of the radial shield assemblies 
model of TRITON with GHTX model calculations was initiated. 
Review of the draft for the TRITON code preliminary user’s manual 
was completed. 


23854 (WARD-HT—3045-30) High temperature structural 
design technology: validation. Quarterly progress report for period 
ending August 31, 1977. Bishop, E.C. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Oct 1977. Contract 
EY-76-C-02-3045-006. 112p. . 

Progress is summarized in the testing and analysis of types 
304 and 316 stainless steel plates and tubular specimens for the 
purpose of documenting design criteria for FFTF and LMFBR core 
structural compounds included are data on basic specimen testing, 
tubular specimen testing, structure testing, FFTF/IHX nozzle test- 
ing, and structural analysis. (DG) 


23855 (WARD-SD—3045-8) Analysis of tests on axially com- 
pressed cylinders. Newman, S.Z.; Sobel, L.H. (Westinghouse Elec- 
tric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Nov 
1977. Contract EY-76-C-02-3045-032. 34p. . 

Four axial compression room temperature tests on 3.5 inch 
(8.9 cm) outer diameter by 0.095 inch (0.24 cm) thick AISI 304 
Stainless steel cylinders are documented. The cylinders are loaded to 
buckling and beyond, and their deformation behavior is described. 
Two uniaxial tensile tests are performed on coupon specimens to 
determine material properties, and the results are given. The coupon 
specimens along with the four tested cylinders were cut from longer 
tubes, and they were all tested in the as-received” condition. 


23856 (WARD-SD—3045-9) Plastic buckling of axially com- 
pressed cylinders. Dhalla, A.K.; Sobel, L.H. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Nov 1977. 
Contract EY-76-C-02-3045-032. 89p. . 

Analytical and experimental results are presented for the 
problem of plastic buckling of axially compressed cylindrical shells. 
The cylinders are made from strain hardening materials and their 
geometries (radius-to-thickness ratio r/t = 10 to 50) are in the range 
of interest encountered in the design of LMFBR reactor vessels, heat 
exchangers, and piping systems. The primary objective of this work 
is to determine which one (if any) of a number of simple closed form 
formulas for the buckling load is reasonably accurate, as all of the 
formulas are very convenient for design and scoping analysis pur- 
poses. The determination is based on a comparison of buckling loads 
predicted by the various formulas (simplified analysis) with those 
obtained from tests and from the more rigorous nonlinear buckling 
method of analysis (detailed analysis). 


23857 Nuclear reactor fuel transfer system. Wade, E.E. (to 
Westinghouse Electric Corp.). US Patent 4,069,099. 17 Jan 1978. 
Filed ie 23 Feb 1976. 8p. 

A system for transferring fuel assemblies between a nuclear 
reactor core and a fuel transfer area while the fuel assemblies remain 
completely submerged in a continuous body of coolant is described. 
The system comprises an in-vessel transfer machine and a valve 
capable of isolating the reactor vessel from the remainder of the fuel 
transfer system. The in-vessel transfer machine consists of a position- 
ing mechanism and a lifting mechanism. The positioning mechanism 
is composed of a plurality of rotatable plugs located on the reactor 
vessel head. The lifting mechanism whi ich is capable of lifting or 
lowering a chosen fuel assembly is disposed on a tilted plug at an 
angle relative to the tilted plug’s plane of rotation. The rotatable 
plugs together with the lifting mechanism are capable of transferring 
a fuel assembly between the fuel transfer area and any core location 
or between any two core locations while the fuel assembly remains 
completely submerged in a continuous body of coolant. 


23858 Ex-vessel nuclear fuel transfer system. Wade, E.E. (to 
Westinghouse Electric Corp.). US Patent 4,069,098. 17 Jan 1978. 
Filed date 23 Feb 1976. 8p. 
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A system for transferring fuel assemblies between a fuel 
transfer area and a fuel storage area while the fuel assemblies remain 
completely submerged in a continuous body of coolant is described. 
A fuel transfer area filled with reactor coolant communicating with 
the reactor vessel below the reactor coolant level provides a transfer 
area for fuel assemblies in transit to and from the reactor vessel. A 
positioning mechanism comprising at least one rotatable plug dis- 
posed on a fuel transfer tank located outside the reactor vessel 
cooperates with either the fuel transfer area or the fuel storage area 
to position a fuel assembly in transit. When in position, a rt- 
ing mechanism cooperating with the positioning mechanism lifts or 
lowers a chosen fuel assembly. The transporting mechanism to 
with the positioning mechanism are capable of transferring a fuel 
assembly between the fuel transfer area and the fuel storage area. 


23859 Fast reactor core. Giacometti, C.; Mougniot, J.C.; Ravier, 
J. (to Commissariat a l'Energie Atomique). US Patent 4,056,437. 1 
Nov 1977. Priority date 30 Sep 1974, France. 6p. 

In the core of a fast breeder reactor, an inner zone having a 
heterogeneous structure and a given enrichment is surrounded by a 
zone of fertile material constituting an outer blanket. The inner zone 
is made up of coaxial cylindrical layers arranged alternately in the 
radial direction and formed by vertical assemblies of fissile and 
fertile material in succession. 


23860 Secondary heat transfer circuits for nuclear reactor plant. 
Robin, M. (to Commissariat a l’Energie Atomique). US Patent 
4,056,439. 1 Nov 1977. Priority date 22 Aug 1975, France. 6p. 

A secondary heat transfer circuit for a nuclear reactor com- 
prises a steam generator module, an intermediate heat exchanger, 
and a pump which circulates a heat transfer liquid, e.g., liquid 
sodium, between the heat exchanger and steam generator module. 
The steam generator module includes a central return duct for cold 
heat transfer liquid and the pump intake is directly connected to the 
central duct. In a modification, a plurality of steam generator mod- 
ules are connected to a single duct. 


23861 Liquid sodium cooled fast reactor. Gama, J.M.; Lallement, 
J.; Pugnet, L. (to Commissariat a l’'Energie Atomique). US Patent 
4,056,438. 1 Nov 1977. Priority date 18 Oct 1973, France. 6p 

A set of cylindrical shells is interposed between the main 
vessel wall of an integrated sodium-cooled fast reactor and the 
primary core containment vessel so as to form a siphon having two 
downwardly directed branches. One branch opens into the interves- 
sel zone which is separated from the primary vessel by a shell. The 
other branch which is nearest the main vessel wall is supplied with 
part of the cold sodium which has been withdrawn from the in- 
tervessel zone by means of pumps and reinjected into the bottom of 
the reactor core. 


23862 Some aspects of modeling power plant thermal hydraulic 
transients. Bein, M.; Yahalom, R. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Nucl. Eng. Des.; 44: No. 
2, 187-192(Nov 1977). 

This paper deals with power plant thermal hydraulic model- 
ing, covering the departure from nucleate boiling (DNB), the mo- 
mentum equation, and the thermal effect of the pipe wall on the fluid 
heat transport. Two DNB correlations are compared, and the effect 
of neglecting the change in heat transfer coefficient due to DNB is 
estimated. The effect of the pipe wall on the thermal dynamics of the 
flow is analysed. 


23863 Fission products and secondary gamma-ray spectra in a 
plutonium-fueled fast reactor. Razani, A. (General Atomic Co., San 
Diego, Calif. (USA)). Nucl. Eng. Des.; 44: No. 2, 285-290(Nov 1977). 

The fission products’ gamma-ray and gamma-ray energy 
source spectra for a gas-cooled fast breeder reactor (GCFR) are 
calculated for different times after shutdown by modifying the 
RIBD computer code. The secondary gamma-ray energy source 
spectrum in the core of a GCFR, from fission, inelastic scattering, 
and capture reactions, is calculated using a typical GCFR neutron 
spectrum. The computer code LAPHANDO is used to generate the 
multigroup (n, xy) neutron-coupled gamma-ray transfer matrix. The 
weak dependence of capture and inelastic gamma ray source spec- 
trum on the neutron flux spectrum has been noted. The fission 
products and secondary gamma-ray source spectra obtained can be 
used to calculate heat generation and refueling shielding require- 
ments, etc. 


23864 Probabilistic evaluation of core-internal coolant flow dis- 
tribution with correlation among fuel subassemblies. Sakai, K.; Hi- 
shida, H. (Mitsubishi Atomic Power Industries, Inc., Omiya, Saitama 
(Japan). Engineering and Development Div.). Nucl. Eng. Des.; 44: 
No. 2, 235-246(Nov 1977). 

The effect of local and global uncertainties in properties and 
tolerances on the probabilistic variation in coolant flow rate of the 
hottest channel in a prototype FBR core is discussed in terms of the 
coolant flow correlation among all the core-internal coolant chan- 
nels. Sample calculations of the probabilistic deviations in subassem- 
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bly flow rate for a prototype FBR were about 30% smaller than 
those conventionally calculated. 


23865 US breeder reactor programme. Beckjord, E.S. (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). J. Br. 
Nucl. Energy Soc.; 16: No. 4, 323-326(Oct 1977). 

Lecture given at the joint meeting of the Risley Nuclear 
Engineering Society. 

Changes in the US breeder reactor programme, as a result of 
recent nuclear power policy guidelines, are discussed. The activities 
and recommendations of the Steering Committee established by 
ERDA for its review of LMFBRs and the Clinch River Breeder 
Reactor, in particular, are described. Based on majority and minority 
reports of its members, the summary report of the Committee 
provided input for the National Energy Plan announced to Congress 
in April 1977. Many of the plans new pro s are based on concern 
over proliferation and especially plutonium-based fuel cycles. The 
effect of the proposed policies both on LWRs and on the LMFBR 
programme are examined. Finally an outline is given of the objec- 
poy A r¥ probable future activities relating to fast breeder reactors in 
the U.S.A. 


23866 Investigation of the performance of uranium—plutonium 
mixed oxide fuel pins for the reactor BN-600. Golovnin, I.S.; Menshi- 
kova, .S.;  Bibilashvili, J.K. (Vsesoyuznyi Nauchno- 
Issledovatels’skij Inst. Neorganicheskikh Materialov, Moscow 
(USSR)); Davydov, E.F.; Grjazev, V.M.; Sjuzev, V.N. (Nauchno- 
Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 
Atomwirtsch., Atomtech.; 22: No. 9, 469-470(Sep 1977). 

A subassembly of experimental fuel pins of the type to be used 
in BN-600 and using uranium-plutonium mixed oxide fuel had been 
irradiated up to burnup of 11% heavy atoms and an integrated 
neutron dose of 6.6 x 107? n/cm? (E> =0,1 MeV) at a maximum clad 
temperature of 680°C. The most important results were as follows: 
1) The dimensional change of the hexagonal re tube (steel 
OCh18N10T) can be attributed to irradiation induced steel swelling 
of 7,6 vol.% at the neutron dose given above. 2) On an average the 
diameter of the fuel pins increased by 2% with a maximum of 3%. 
This diameter increase is essentially due to steel swelling. The 
diametral cladding deformation caused by radiation creep did not 
exceed 0,3%. 3) The maximum swelling of the clad material (solu- 
tion treated steel OCh16N15M3B) was found to be 7,3% at about 
500°C and at a neutron dose of 6.6 x 1077 n/cm? (E> =0,1MeV). 4) 
The corrosive interaction between the mixed oxide fuel, the initial 
O/M-ratio of which was 1.97 to 1.98, and the steel clad was 
negligible and had no influence on the performance capability of the 
fuel clad. 5) Strength and plasticity of the clad were reduced due to 
the irradiation, especially in the high temperature region, but the 
clad kept its function. 6) The fraction of released fission gas is 
independent from the initial fuel density and was here found to be 
approx. 80%. 7) The fuel pins of the BN-600 type with U-Pu-mixed 
oxide (0.85 UO: - 0.15 PuO2) proved to perform satisfactorily up to a 
burnup of 11%. 


23867 History of the fast breeder reactor. Schulte, K. Phys. 
Unserer Zeit; 8: No. 4, 97-101(Jul 1977). (In German). 

To begin with, the author explains the principle of fast 
breeders, thermal and fast reactors. He then gives a short survey of 
the history of the fast breeder reactor in the USA, Germany and 
other countries. The article is supplemented by a graphic representa- 
tion of the history of breeder reactors (test plants, prototype and 
industrial plants) and by a table which gives the dates of first 
criticality, the thermal and electric power, names and sites of fast 
reactors. 


23868 Optimization of refueling scheme of fast reactor core by 
means of man machine interactive method. Kobayashi, Y.; Kondo, S.; 
Togo, Y. (Tokyo Univ. (Japan). Faculty of Engineering). J. Nucl. 
Sci. Technol. (Tokyo); 14: No. 3, 177-194(Mar 1977). 

A computer system for performing quick survey and optimiz- 
ation has been developed to aid in-core fuel management of sodium 
cooled fast reactors. The method utilizes the conversational mode of 
computer operation, to perform on-line computation, display of 
results and acceptance of commands, thus permitting rapid exchange 
of information between the machine and the person in charge. To 
improve the overall efficiency of the system as problem-solver, an 
algorithm is introduced to provide for automated shuffling to deter- 
mine the fuel loading patterns of successive cycles. This algorithm 
serves to model the refueling and shuffling arrangement after a 
prescribed optimized standard core pattern according to the extent 
of burnup of each fuel sub-assembly. The proposed system is applied 
to problems of: (1) straightforward simulation of fuel performance in 
given in-core fuel management programs, covering core and radial 
blanket refueling and control rod positioning, (2) optimization, and 
(3) modification of in-core fuel management programs. Several nu- 
merical examples are treated, to confirm the applicability of this 
conversational-mode problem-solving system to in-core fuel manage- 
ment. 
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23869 Outline of ‘Monju’ coordinated design, (3). Doryokuro 
Giho; No. 21, 53-78(Jan 1977). (In Japanese). : 
Design of Monju”, which is planned as a power-generating 
rai 


a using the fast breeder reactor prototype, progr in order. 
¢ coordinated design (3) was performed from November ‘75 to 
June ‘76. Based on the coordinated design (2), more minute machine 
design, unification of the specifications, the vay | analysis, the 
aseismatic design, and the preparation of a variety of design criteria 
were achieved. The reactor auxiliary —s was made a little 
smaller than in the coordinated design (2) by coordinating the 
arrangement of the equipments. Installation schedule and procedures 
were discussed. The reactor core has nearly cylindrical shape, and is 
composed of 198 core fuel assemblies and 172 blanket fuel assem- 
blies. Hereinafter the following items are described: reactor core, 
reactor structure, fuel-handling system, heat-transferring system, 
steam-generating system, turbo-generator system, plant operation 
mode, electrical, instrumentation and control facilities, radioactive 
waste disposal system, and finally the reactor container and building, 
and miscellaneous facilities. The miscellaneous facilities include 
sodium supply, argon gas supply, nitrogen gas supply, sampling and 
analyzing, compressed air supply, auxiliary machine cooling, fresh 
water supply, fire extinguishing, maintenance and air conditioning 
systems. 


23870 Pre-heater for fast breeder reactor and its life. Takahashi, 
Y. (Sukegawa Electric Co. Ltd., Tokyo (Japan)). Haikan Gijutsu; 19: 
No. 1, 96-108(Jan 1977). (In Japanese). 

Pre-heating must be performed at the beginning of operation 
of the nuclear equipments using liquid metal as a heating medium, 
such as fast breeder reactors. The simplest means is to employ 
electric heaters. The life term of heaters has been tested because the 
life term same as that of reactors themselves has been required for 
the heaters. The heaters for pre-heating sodium facilities include 
sheathed heaters and micro-heaters, both of which have the con- 
struction that the heating wires are inserted in metal tubes filled with 
magnesia. After theoretically discussing the temperature difference 
and thermal stress of sheaths and heating wires, temperature cycle 
and stress cycle, low cycle thermal fatigue at high temperature and 
the theory of L.F. Coffin are explained, and the experiments have 
been performed based on the Coffin’s theory. There were suspicions 
that inorganic heat insulators further fire as the water supplier to 
sodium and corrode stainless steel because of containing chlorides. 
Though it has been recently considered better to use metal insulation 
(utilizing the reflective index of polished aluminum surface), here the 
heat stored in inorganic heat insulators is calculated, and the condi- 
tions of heat conduction and heater restraint are experimented. In 
addition, the insulation resistance of heaters, the material, pitch non- 
uniformity, and eccentricity of — wires are also discussed. At 
present, conclusion can not be obtained simply. 


23871 (EURFNR—1425) Experimental investigations into cool- 
ant cross mixing in multi-rod clusters with grid-type spacers in turbu- 
lent sodium flow. Hoffman, H.; Baumgartner, E.; Frey, H.H. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
bauelemente). Jan 1977. Translation of KFK—2360. 36p. Dep. 
NTIS, PC A03/MF AO1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

¢ thermo- and fluid-dynamic design of fuel elements of 

Liquid Metal-Cooled Fast Breeder Reactors needs characteristic 
values for the magnitudes of the coolant cross mixing. These were 
determined experimentally in sodium flow. 61-rod clusters were used 
with the specific dimensions of the SNR-300 fuel element (rod pitch 
to diameter ratio P/D = 1.32) equipped with grip-type spacers. The 
investigations were performed using the “heating method.” Param- 
eters are: the geometry of spacers (honeycomb-, ferrule-type); the 
Reynolds-numbers (8 x 10* less than or equal to Re less than or equal 
to 8 x 10*); the support length of the rods within the cluster (150 less 
than or equal to H /mm/ less than or equal to 450); and the distance 
between grids and measuring plane (50 less than or equal to Ah / 
mm/ less than or equal to 160). In addition experiments were carried 
out using a 61-rod-cluster, P/D = 1.2, equipped with honeycomb- 
grids. Measured temperature profiles within the coolant outlet cross- 
section are reported as well as the mixing rates evaluated with 
respect to its definition in the MISTRAL-II-Code. The results show 
that the mixing rates are mainly influenced by the spacer type and 
the P/D-ratio. 


23872 Study of forced convection boiling of sodium at low heat 
fluxes in electrically heated seven-rod bundles. Eisenhawer, S.W. 
Seattle; Univ. of Washington (1977). 165p. University Microfilms 
Order No. 77-26,820. 

Thesis (Ph. D.). 

An experimental study of forced convection boiling of 
sodium in electrically heated seven-rod bundles of fast reactor sub- 
channel geometry is made. These conditions are similar to those 
found in in-core gamma-heated sodium boiling experiments. Analysis 
of the experimental data shows that various boiling:patterns can be 
generated, depending upon the degree of incipieni superheat, the 
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amount of inlet throttling and the energy storage potential of the 
system. The voiding patterns associated with these parameters are 
related to the observed experimental signals and explained in terms 
of the controlling physical processes. The behavior of pressure 
signals generated during boiling is found to be highly time dependent 
and is accounted for by variations in the noise source and the 
attenuation properties of an expanding two-phase region. Calcula- 
tions with the SAS3A computer code (10) show good qualitative 
agreement with the experiments. For slow transients in small bundles 
at low power, the multi-bubble model used in the code is a suitable 
approximation. Discrepancies between the code predictions and 
experimental data are explained in terms of the computational model. 
The importance of adequately accounting for system heat capacity 
and external heat losses is demonstrated. The design and analysis of 
in-core, gamma-heated boiling generators are examined in the light 
of these results. Significantly different voiding scenarios can be 
produced by variations in bundle design or operation. The expected 
neutronic and acoustic signals for several idealized voiding patterns 
are considered. 


23873 Coolant circulating equipment for liquid-cooled nuclear 
reactor. Mangus, J.D. (to Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA)). German(FRG) Patent 2,620,151/A/. 30 Dec 1976. 19p. 
(In German). 

A coolant circulating equipment for liquid-cooled nuclear 
reactors (particularly liquid-metal cooled nuclear reactors) is pro- 
posed, where the pressure difference between the circulating pump 
and the spare coolant container can be kept relatively low, so that 
there are no safety problems. This is achieved by an arrangement of 
an injection pump in the coolant pipe, whose injection nozzle is 
connected with the pressure side of the circulating pump via a 
pressure pipe. 


23874 Sealing of rotatable closures at nuclear reactors. Jansing, 
W.; Roehrs, H.; Rothfuss, H. (to Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, F.R.)). 
German(FRG) Patent 1,921,377/B/. 16 Dec 1976. Sp. (In German). 

In order to improve the sealing of a rotatable closure head of 
a vessel for a sodium-cooled nuclear reactor, polytetrafluor ethylene 
is used for coating the hollow seals, the tightness thus being retained 
also while rotating the closure head. Fitting an additional seal to the 
reactor vessel flange below the internal part of the closure head and 
a further hollow seal below the support bearing means an increase of 
the safety measures. 


23875 Phenix construction and operating experience. Megy, 
J.M.; Conte, F.; Goddet, J.; Noel, H. pp 3-12 of In 1976 ASME- 
ANS international conference on advanced nuclear energy systems. 
New York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The methods and principles adopted for the construction of 
Phenix, which was put into service virtually on schedule and at a 
cost approaching the initial estimate, are discussed. By the end of 
1975, Phenix had already proved a valuable experience, since this 
power plant has been operating industrially since July 14, 1974, with 
availability greater than 73%. The operating results significantly 
confirm the options adopted for the project, and particularly the 
pool concept. Moreover, Phenix is a clean power plant, with almost 
undetectable gaseous wastes, a very low quantity of liquid wastes, 
and very low thermal wastes, thanks to its high efficiency (over 
45%). The experience thus gained provides a solid base for the 
forthcoming construction of Super Phenix. 


23876 JOYO construction and preoperational test experience. 
Hara, T.; Kosugi, H.; Abe, S. pp 13-28 of In 1976 ASME-ANS 
international conference on advanced nuclear energy systems. New 
York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

A brief description of the JOYO Reactor, the research and 
development program, construction work, and the status of preoper- 
ational testing is presented. 


23877 KNK power plant: achievements and future programs. 
Marth, W. (Gesellschaft fuer Kernforschung mbH., Karlsruhe, 
Ger.). pp 89-95 of In 1976 ASME-ANS international conference on 
advanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

KNK, the Kompakte Natriumgekuehlte Kernreaktoranlage is 
a 20 MW(e) sodium-cooled experimental nuclear power plant locat- 
ed at Karlsruhe, West Germany. The paper describes the special 
technical features of this plant, experiences from the commissioning 
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phase, licensing problems, the organizational setup and the future 
experimental programs. 


23878 SNR construction experience. Brandstetter, A.; Guth- 
mann, E.A.; Stoehr, K. (Internationale Natrium-Brutreaktor-Bau 
Gesellschaft mbH, Bensberg, Ger.). pp 97-103 of In 1976 ASME- 
ANS international conference on advanced nuclear energy systems. 
New York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

Construction of SNR 300 began 1973 at Kalkar, lower Rhine. 
The licensing procedure led to a delay of more than one year. The 
concrete work is nearly completed, component fabrication is well 
underway, the reactor vessel already has been pressure tested. Begin- 
ning of preoperational tests is expected for 1979. 


23879 SNR coolant system components. De Haas Van Dorsser, 
A.H. (Neratoom, The Hague, Netherlands); Mausbeck, H. pp 181- 
191 of In 1976 ASME-ANS international conference on advanced 
nuclear energy systems. New York; American Society of Mechani- 
cal Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The DEBENELUxX prototype fast reactor power plant SNR 
300 at Kalkar has a loop-type heat transfer system similar to that of 
the prototype LMFBR plants in the USA and Japan. There exist 
three 257 MW/sub th/ primary sodium loops, each with a hot leg 
centrifugal pump and three 85.6 MW/sub th/ intermediate heat 
exchangers in parallel. From there the heat is transferred to the 
steam generators via three secondary sodium loops with one cold leg 
sodium circulating pump in each. At a nominal reactor outlet tem- 
perature of 819°K and a turbine inlet power of 771 MW/sub th/ 
super heated steam of 166 bar and 733°K is produced, giving rise to 
a plant rating of 327 MW/sub e/ gross. The primary and secondary 
loops are described in detail. 


23880 LMFBR coolant system components development in 
Japan. Nakai, Y.; Mochizuki, K.; Aoki, T.; Yamaki, H. pp 193-213 of 
In 1976 ASME-ANS international conference on advanced nuclear 
energy systems. New York; American Society of Mechanical Engi- 
neers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

A review is made on the major components and the research 
and developments (R and D) of them in the coolant system of 
sodium-cooled fast reactors in Japan. Two fast reactors, the experi- 
mental fast reactor “Joyo” and the prototype fast breeder reactor 
“Monju”, are being developed as the national project by the Power 
Reactor and Nuclear Fuel Development Corporation (PNC). In 
accordance with the project, design, research and development have 
been extensively made by PNC itself and industries, including in- 
sodium and water tests of prototype components, characteristic tests, 
fabrication tests, etc. for both reactors. Joyo” with initial output of 
50 MWt is now in preoperational test, while “Monju” with 300 
MWe is in the stage of check and review by the governmental 
authority. 


23881 US LMFBR coolant system components. Skavdahl, R.E. 
(General Electric Co., Sunnyvale, CA); Buggy, J.J.; Barratt, R.O. p 
215-235 of In 1976 ASME-ANS international conference on ad- 
vanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

Development and use of LMFBR coolant system components 
in the United States has progressed through more than two decades, 
with both the government and private sectors participating Bre - 
cantly in the support and conduct of the work. The purpose of this 
paper is to present the major functional requirements that these 
components are expected to meet, their current status and future 
direction of development, and recent test results. The components to 
be discussed are: (1) primary and intermediate system large sodium 
piping; (2) primary and intermediate system large sodium valves; (3) 
primary and intermediate main sodium pumps; (4) intermediate heat 
exchanger (IHX); and (5) sodium-heated steam generators. The 
major near-term activities associated with the above components are 
focused primarily on the Fast Flux Test Facility (FFTF), the Clinch 
River Breeder Reactor Plant (CRBRP), and the anticipated commer- 
cial LMFBR’s. 


23882 GCFR Program in the Federal Republic of Germany. 
Goetzmann, C.A. (Kraftwerk Union AG, Erlangen, Ger.); Stehle, 
H.; Dalle Donne, M.; Krawczynski, S.B. pp 297-305 of In 1976 
ASME-ANS international conference on advanced nuclear energy 





2452 ENERGY RESEARCH ABSTRACTS 


or. . New York; American Society of Mechanical Engineers 
1976). 
From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 
Sees apes 
paper outlines purpose, organization, scope and status o 
the German GCFR Pro . After completing the conceptual 
design of 1,000 MW(e)-GCFR, a detailed safety evaluation has 
shown that the GCFR can in principle meet the current safety 
standards set for other reactor types. Fuel element development 
centers around in-pile testing of reduced size fuel bundles incorporat- 
ing all the ific GCFR features and in particular the fuel pin 
pressure equalization system. In support of this, a technological fuel 
development program and the operation of an electrically heated test 
element at rated power have been successfully completed, already 
ing many of the selected fuel element design features. The 
actual beginning of irradiation in the BR-2 reactor at Mol is sched- 
uled for fall of this year. 


23883 GCFR Program in the United States. Simon, R.H. (Gen- 
eral Atomic Co., San Diego, CA). pp 307-317 of In 1976 ASME- 
ANS international conference on advanced nuclear energy systems. 
New York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The use of helium rather than sodium as a coolant for fast 
breeder reactors has a number of advantages. This has led to a 
significant effort to develop a gas-cooled fast breeder reactor as an 
alternate to the liquid metal fast breeder reactor. There are three 
interrelated programs being carried out: an industry program in the 
U.S. which is supported by a large number of electric utility compa- 
nies, an ERDA-supported program, and an international ee 
primarily in Germany and Switzerland. The design of a 300-MW(e) 
demonstration plant, which is based on high-temperature gas-cooled 
reactor component and system technology and liquid metal fast 
breeder reactor fuel and physics technology is described along with 
the development program which is being carried out. 


23884 Reactor system components of Japan's fast breeder reac- 
tors, Nakai, Y.; Hirasawa, Y.; Kishida, K.; Nakano, H. pp 427-444 of 
In 1976 ASME-ANS international conference on advanced nuclear 
energy systems. New York; American Society of Mechanical Engi- 
neers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

Japan's experimental fast reactor JOYO is under the precom- 
missioning test and is expected to go critical in late 1976. The desi 
of the prototype MONJU, based on the original design shiauelier 
and guidelines, is now approaching the final confirmation of the 
overall design in preparation for the construction permit application. 
A research and development program (R and D) in accordance with 
the MONJU design is presently being carried out and some tests 
have been completed. The results of the R and D program associated 
with JOYO and the experience gained in the construction of JOYO 
are extensively reflected on the MONJU design. Both JOYO and 
MONJU are of the loop type and basically of the same concept. This 
paper presents the principal design bases and the requirements of the 
two fast reactors, and the nature of research and development 
programs of the reactor key components. 


23885 Clinch River Breeder Reactor Project fuel handling devel- 
opment program. Foster, K.W. (Atomics International, Canoga Park, 
CA). pp 473-479 of In 1976 ASME-ANS international conference on 
advanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear ae systems; Pittsburgh, PA, USA (13 Mar i976). 

See CONF-760303—. 


The fuel handling system for the Clinch River Breeder Reac- 
tor Project (CRBRP) is based primarily on existing technology and 
in many respects follows the concept developed for the Fast Flux 
Test Facility (FFTF). However, several requirements are consider- 
ably more stringent and demand more advanced equipment. This 
paper describes the development program initiated to verify im- 
proved design features and performance characteristics. 


23886 Super-Phenix: status of the Creys-Malville plant. Casini; 
Robert; Janberg; Rodet; Megy; Crette; Leduc; Granito. pp 547-562 
of In 1976 ASME-ANS international conference on advanced nucle- 
ar energy systems. New York; American Society of Mechanical 
Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear aT systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 


; The Creys-Malville plant, using a Super-Phenix NSS System, 
is designed as a basic power plant in the same manner as a light 
water olant. Main operating conditions, and main technical choices 
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made in order to satisfy these operating conditions, are recalled. 
Then, the plant is briefly described. 


23887 Status of preliminary design of SNR 2. Guthmann, E.A. 
pp 563-569 of In 1976 ASME-ANS international conference on 
advanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 
From ASME-ANS joint international conference on ad- 
vanced nuclear a7 systems; Pittsburgh, PA, USA (13 Mar 1976). 
See CONF-760303—. 


The SNR 2 is being designed by the Debenelux industry for 
an international utility association of RWE, EdF and ENEL, the 
same association that will order SUPERPHENIX. Boundary condi- 
tions, R + D, and design features of this large oy type fast breeder 
power plant, which will follow the SNR 300 after 1980, are dis- 
cussed. 


23888 Study of the commercial fast breeder reactor in Japan. 
Tanaka, N.; Kojima, T. (Tokyo Electric Power Co. Inc., Japan). pp 
571-581 of In 1976 ASME-ANS international conference on ad- 
vanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear a systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The research and development (R and D) on the fast breeder 
reactor (FBR) in Japan are carried on mainly by Power Reactor and 
Nuclear Fuel Development Corporation (PNC). As the first step, 
construction and installation of the experimental FBR, “Joyo” at 
PNC O-arai Engineering Center, have been completed. It is under 
preoperational function tests, and is scheduled to go critical in mid- 
1976. As the second step, PNC has performed the R and D for the 
300 MWe prototype FBR, "Monju” in preparation for construction. 
"Monju” is expected to go critical in about 1982. Several large 
facilities to obtain the technological experience for “Monju” have 
been installed at O-arai Engineering Center, and some tests have 
been completed. The R and D for “Monju” have also been pro- 
gressed by several nuclear manufacturers and in cooperation with 
the foreign countries. The FBR is recognized as the reactor type 
occupying the most important position after the LWR in view of 
effective utilization of nuclear fuel resources and reduction of sepa- 
rative work. In such consideration, TEPCO contributed in the 
operation of the Fermi-1 project in the United States, and has been 

icipating in the PNC’s activities. In addition to these efforts, to 
orecast the future situations of nuclear power as a utility, joint 
studies have been made with four nuclear industry groups since 
1969, in order to make clear the concept of the large commercial 
FBR and the course of its development. 


23889 Fast reactor. Dilaev, Yu.V.; Shmelev, A.N.; Ilyunin, 
V.G.; Kuznetsov, I.A.; Murogov, V.M. (to Moskovskij Inzhenerno- 
Fizicheskij Inst. (USSR)). USSR Patent 490,187/A/. 30 Oct 1975. 
2p. (In Russian). 

Filed 31 Mar 1972. 

The suggested type BN - 350 or BN - 600 fast nuclear reactor 
has a fuel core with radial subzones. The reactor differs from the 
existing ones by the fact that, to increase the reproduction rate and 
simultaneously keep the high temperature parameters of the coolant, 
several radial subzones are divided in height into at least two parts 
with different fuel materials being used in the subzones, for instance, 
ceramics and metal. The suggested reactor features the decrease of 
the fuel enrichment along the coolant flow. The metal fuel is located 
in the subzone parts at the coolant input and the ceramic one, at its 
output, the metal fuel occupying up to 2/3 of the core height. The 
table contains the expected power, electrical intensity of fuel, repro- 
duction factor and the fuel doubling time of the suggested reactor as 
compared with the respective characteristics of a similar reactor 
using an oxide fuel or a metal one. 


23890 Facility of aerosol filtration. Duverger de Cuy, G.; Reg- 
nier, J. (to CEA, 75 - Paris (France)). French Patent 2,307,566/A/. 
18 Apr 1975. 6p. (In French). 

Said invention relates to a facility of aerosol filtration, par- 
ticularly of sodium aerosols. Said facility is of special interest for fast 
reactors where sodium fires involve the possibility of high concen- 
trations of sodium aerosols which soon clog up conventional filters. 
The facility intended for continuous operation, includes at the pre- 
filtering stage, means for increasing the size of the aerosol particles 
and separating clustered particles (cyclone separator). 


23891 Nuclear reactor assembly. Garchon, B.; Lions, N.; Mar- 
monier, P.; Mesnage, B.; Nervi, J.C. (to CEA, 75 - Paris (France)). 
French Patent 2,306,507/A/. 3 Apr 1975. 8p. (In French). 
Improvements brought to the assemblies of sodium cooled 
fast reactors of the integrated type are presented. According to the 
patent, all the assemblies have a standard head, whatever type of 
pins they contain, in order to make their handling easy. This head is 
fitted on the upper part and in axial prolongation of a long hollow 
casing of polygonal cross section constituting the assembly body. 
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This head is provided with a cylindrical sleeve that has a reflecting 
power constant towards ultrasonic radiations in order to allow the 
accurate localization of each assembly. 


23892 Process of flattening of the heat release curve of a nuclear 
reactor core and reactor core using said process. Cachera, P. (to 
Electricite de France, 75 - Paris). French Patent 2,300,398/A/. 10 
Feb 1975. 13p. (In French). 

A procedure for flattening the heat release curve of the fuel 
elements in a fast reactor core is presented. Said core is made of 
vertical fuel elements with an axial channel large enough in diameter 
to make it possible for the molten fissile material to flow, in the event 
of a power excursion. Said axial channel diameter is reduced when 
going from the elements in the central core to the peripheral 
elements. Said decrease in diameter is porportional to the decrease in 
the neutron flux density, so as the conductivity integral to be 
maintained nearly constant. 


23893 Compatibility of a uranium metallic fuel with 
OKHI16N15M3B chrome-nickel steel. Sergeyev, V.S.; Karpov, V.M.; 
Anuchkin, A.M. Sostoyaniye I Perspektivy Rabot Po Sozdaniyu Aes S 
Reaktorami Na Bystrykk Neytronakh; 2: 542-557(1975). (In Russian). 

The designers of fast reactors are confronted with the ques- 
tion of the necessity of creating economically feasible fuel elements. 
One of the possible ways of solving this problem is the use of 
metallic uranium and uranium-plutonium fuel. They report that upon 
irradiation of uranium-plutonium fuel the achievable density of fis- 
sion was equal, and in certain instances, exceeded the density of 
fission for oxide and carbide fuel without any notable change in the 
form of the samples. They investigated the mechanism of diffusion 
interaction of OKh16N15M3B steel with uranium and several alloys 
on its base for the purpose of seeking the possibility of ensuring 
compatibility of the fuel with the shell at temperatures up to 700— 
750°C. The samples were annealed in a temperature range of 400— 
800°C in a vacuum of 5.10-° mmHg. They give the microstructures 
of the zones of interaction between uranium and steel, obtained at 
various temperatures after 100 hours of diffusion annealing. Anneal- 
ing at a temperature of 750°C and above leads to the formation of a 
eutectic and fusion of the samples. Preliminary investigations 
showed that the protective barriers of such materials as V, Zr, Nb, 
Ta, and Mo may ensure long-term compatibility at temperatures up 
to 700—800°C. 


23894 Parameter optimization of AES with a large fast reactor. 
Rineyskiy, A.A.; Orlov, V.V.; Subbotin, S.A.; Yarovitsin, V.V.; 
Novozhilov, A.I. Sostoyaniye I Perspektivy Rabot Po Sozdaniyu Aes S 
Reaktormai Na Bystrykh Neytronakh; 1: 152-159(1975). (In Russian). 

The temperature and pressure of the AES steam power cycle 
have a substantial influence on the physical characteristics of the 
LMFBR and on the economic indicators of AES as a whole. By 
means of the optimization program ROKBAR, a study was made of 
the influence of the temperatures of the heat-transfer agent at the 
output from the LMFBR on the doubling time (T2) and reproduc- 
tion coefficient (KV). A study was made of the range of preheatings 
of the heat-transfer agent (sodium) 150 to 240°C, which corresponds 
to output temperatures of 500 to 530°C. The thermal power for all 
variants was assumed as 4300 Mw. Plutonium from a thermal reactor 
was used as fuel, with the initial isotope composition: 7°* Pu/**°Pu/ 
241Py = 0.64/0.25/0.11. The time of the external fuel-supply cycle 
was assumed as 0.5 years. Results are given of estimates of the effect 
of warming up the heat-transfer agent on the characteristics of a 
high-power LMFBR, particularly on the economic characteristics 
depending on the efficiency and preheating. 


23895 High power fast reactors with combined use of uranium- 
235 and plutonium. Ilyunin, V.G.; Kuz’min, A.M.; Murogov, V.M.; 
Orlov, V.V.; Silayev, Y.V.; Troyanov, M.F.; Shmelev, A.N.; 
Yurova, L.N. Sostoyaniye I Perspektivy Rabot Po Sozdaniyu Aes S 
Reaktorami Na Bystrykh Neytronakh; 3: 20-36(1975). (In Russian). 

The efficiency of combined use in an LMFBR of 7°5U and 
239Pu was studied. The efficiency is related to the increase in unit 
capacities of the LMFBR up to 1000-2000 Mw, which in turn is 
expedient from the standpoint of reducing the specific capital invest- 
ments and from the standpoint of the economics of the fuel-supply 
cycle. Combined use of U and Pu in the active zone of the LMFBR 
is one of the possible ways of ensuring stability and efficiency in 
flattening the profile of the heat release field; the value of the 
internal coefficient of reproduction of reactivity in this case is close 
to unity, since in the internal subzone a fuel (plutonium) is produced 
which is around 30 percent more efficient than the depleted 2*5U; a 
more negative value of the sodium coefficient of reactivity is en- 
sured. This permits an increase in the length of operating the 
LMFBR without reloading and considerable rise in the power. 


23896 Monitoring of oxygen and hydrogen in a sodium circula- 
tion loop by electromechanical measuring methods. Kozlov, F.A.; 
Kuznetsov, E.K.; Kozub, P.S.; Ul’man, F.A.; Rets, T.; Teske, K. 
Sostoyaniye I Perspektivy Rabot Po Sozkaniyu Aes S Reaktorami Na 
Bystrykh Neytronakh; 2: 280-308(1975). (In Russian). 
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The article concerns measurement methods and instruments 
developed at the Rossendorf (GDR) Central Nuclear Research 
Institute. The instruments were installed and tested on a sodium loop 
in the FEI [R-and-D facility]. The authors verified the research on 
measuring cells in various exploitational conditions of the sodium 
circulation loop and compared the results obtained with the data 
from other methods of measuring impurities. They give the scheme 
and describe the experimental installation. They justify the choice of 
working parameters of the measuring cells for oxygen (temperature 
of 350 +- 5°C, consumption of sodium 0.2 m°/h, of air 2 to 4 I/h, 
rate of temperature increase of sodium 2°C/min), for which they 
conducted experiments on finding the influence of the consumption 
of sodium, consumption of air, and sodium temperature on the 
indications of the cells. They evaluate the stability of the indications 
of the cells and the time of operation, the influence of hydrogen on 
the activity of oxygen in sodium. The measuring cell for oxygen and 
hydrogen operated in conjunction with a diffusion nickel membrane 
with a surface of 1750 cm? and thickness of 1 mm. The temperature 
of the membrane was 450°C, the consumption of the carrier gas 
(argon) was 6 I1/h. They give examples of monitoring the working 
regime of the loop by electrochemical methods of measurement. 


23897 Device for holding in position the pins of a cluster inside 
the casing of an assembly intended for nuclear reactors. Boyer, P.; 
Loriot, P. (to CEA, 75 - Paris (France)). French Patent 2,301,070/ 
A/. [nd]. 11p. (in French). 

Said invention is intended for fissile or fertile fuel assemblies 
in fast reactors. It is related to an improvement to the devices 
supporting and holding in position the pins of a cluster inside an 
assembly, said devices ensuring the pins to be simultaneously locked 
in the vertical and transverse directions. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


23898 Heat-pipe reactors for space power applications. Koenig, 
D.R.; Ranken, W.A.; Salmi, E.W. (Los Alamos Scientific Lab., 
NM). J. Energy; 1: No. 4, 237-243(1977). 

A family of heat-pipe reactor design concepts has been devel- 
oped to provide heat to a variety of electrical conversion systems. 
Three power plants are described which span the power range 1 to 
500 kWe and operate in the temperature range 1200 to 1700 K. The 
reactors are fast, compact, heat-pipe-cooled, high-temperature nucle- 
ar reactors fueled with fully enriched refractory fuels, UC—ZrC or 
UOz. Each fuel element is cooled by an axially located molybdenum 
heat pipe containing either sodium or lithium vapor. Virtues of the 
reactor designs are the avoidance of single-point failure mechanisms, 
the relatively high operating temperature, and the expected long 
lifetimes of the fuel element components. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 23757 


23899 (FIND-STN—50535) FIND: General Atomic Standard 
Safety Analysis Report (GASSAR-6). Hendricks, P.L. (ed.). (Nuclear 
Regulatory Commission, Washington, D.C. (USA)). Dec 1977. 12p. 
Dep. NTIS, PC A02/MF AO1. 

This index is presented as a guide to microfiche items 1 
through 38 in Docket STN-50535, which was assigned to GASSAR- 
6 (the General Atomic Standard Safety Analysis Report), submitted 
by the General Atomic Company, San Diego, California. This 
standard safety analysis report covers the preliminary design of the 
nuclear steam system for the standard 3000-MW(t) [nominal 1160- 
MW¢(e)] high-temperature gas-cooled reactor (HTGR) nuclear 
power station. 


23900 (NUREG—0020(Vol.1)(No.3)) Licensed operating reac- 
tors. Operating units status report, data as of October 31, 1977. 
(Nuclear Regulatory Commission, Washington, D.C. (USA)). Nov 
1977. 168p. NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U. S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U. S. nuclear electrical 
production to all U. S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 
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mag (NUREG—0020(Vol.1)(No.4)) Licensed operating reac 

tors. Operating units status report, data as of November 30, 1977. 
(Nuclear Regulatory Commission, Washington, D.C. (USA)). Dec 
1977. 180p. NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U. S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters, and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U. S. nuclear electrical 
production to all U. S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


23902 (NUREG—0030-77/12) Nuclear power plants. Construc- 

tion status report, data as of November 30, 1977. (Nuclear Regulatory 

— Washington, D.C. (USA)). Dec 1977. 233p. NTIS 
10.00. 

Data are presented on the construction status of nuclear 
power plants in the U. S. Included are licensing activities affecting 
the costruction as well as detailed information on construction 
activities and schedules. (DG) 


23903 (TID—28027/3) LOFT integral test system final analysis 
report, revision 1. Volume 3 of 3. Burdge, L.F. (SEE CODE- 
9502158 EG and G Idaho, Inc., Idaho Falls (USA). Idaho National 
Engineering Lab.). Aug 1977. Contract EY-76-C-07-1570. 734p. 
NTIS, MF A0O1. 

Portions of document are illegible. 

Information on the LOFT Reactor is presented concerning 
operations; safety analysis; quality assurance; and additional design 
information. 


ECONOMICS 


23904 (UCRL-Trans—11295) Planning of the nuclear energy 
contribution to the Brazilian energy . Barbalho, A.R. Nov 
(CONF-770505— 


program 
1977. Translation of IAEA-CN—36/421. 


324(Trans)). 29p. Dep. NTIS, PC A03/MF AOI1. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The development of nuclear power plants and nuclear indus- 
try in Brazil is discussed. 


23905 Perspectives on the worldwide debate and public opinion 
on nuclear power. Icerman, L. (Washington Univ., St. Louis, Mo. 
(USA)). Sci. R Rep. (New Delhi); 4: No. 5, 465-482(Oct 1977). 

A review is presented of the development and current status 
of the nuclear debate in the United States and selected European 
countries. American nuclear information and spokesmen have had, 
and will continue to have, strong influence on the determination of 
the major features of the worldwide nuclear controversy. Particular 
emphasis is placed on the assessment of the presently inadequately 
evaluated public opinion concerning the past and future implementa- 
tion of nuclear energy. Nuclear power questions are commonly 
burdened by the association of nuclear power proliferation with the 
development or continuation of energy intensive societies, and the 
consequences for the individual. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 22783, 22817 


23906 Combined coal and nuclear plants for power, heat, and 
synthetic fuels. Steinberg, M. (Brookhaven National Lab., Upton, 
NY). Trans. Am. Nucl. Soc.; 27: 4-5(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


23907 High temperature industrial process heat from nuclear 
fission. Duffield, R.B.; Jiacoletti, R.J. (Los Alamos Scientific Lab., 
NM). pp 363-369 of In 1976 ASME-ANS international conference 
on advanced nuclear energy systems. New York; American Society 
of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
ene nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The purpose of this paper is to review the efforts now being 

made in several countries to develop the means to use the heat 
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produced in nuclear fission reactors directly in large scale industrial 
processes where large quantities of heat are consumed. Specifically, 
the treatment is limited to processes where the heat is furnished at 
high temperature, high being defined as in excess of approximately 
1,100°K or approximately 1,500°F. Nuclear process heat develop- 
ment programs are underway i in several countries, but the resources 
devoted to them are modest and the main line continues to be 
electric generation from nuclear fission energy, rather than nonelec- 
tric uses. 


23908 Future provision of liquid and gaseous hydrocarbons from 
coal gasification and the long-term prospects for a hydrogen technol- 
ogy. Peters, W.; Schulten, R.; Speich, P. Brennst.-Waerme-Kraft; 29: 
No. 9, 371-376(Sep 1977). (In German). 

The energy and raw material supply for the industrial coun- 
tries which continuously becomes more difficult, forces - amid other 
measures - to increase the exploitation of indigenous sources of raw 
material and energy, as well as to use them optimally. Under this 
aspect, the article describes processes for the transformation of coal 
into more valuable products by gasification and liquefaction. In 
particular, it deals with conventional technologies of coal gasifica- 
tion, coal gasification by heat from nuclear reactors and the produc- 
tion of liquid hydrocarbons. Finally, the production of hydrogen by 
nuclear process heat is considered which, however, can only come 
into operation in the very long term. 


23909 Use of heat from nuclear stations for residential heating. 
Margen, P.H. (AB Atomenergi, Studsvik, Sweden). pp 389-415 of In 
1976 ASME-ANS international conference on advanced nuclear 
energy systems. New York; American Society of Mechanical Engi- 
neers (1976). 

From ASME-ANS joint international conference on ad- 
es nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

e CONF-7 760303 

The evolution of po and economics of district heat- 
ing in the leading European countries is reviewed, starting from the 
small fossil fuel heat-only schemes, proceeding to projects with 
combined electricity and heat production in fossil fuel stations and to 
the disturbance to economic criteria created by the advent of nuclear 
electricity and the oil crisis. From this background the modern 
technology and economic incentives for regional district heating 
schemes using reject heat from large nuclear units are discussed. 
Independent studies in many European countries have shown that 
large incentives exist from the aspect of fuel conservation, environ- 
ment protection and economy when the nuclear reject heat is 
applied to relatively large population concentrations, i.e., large cities. 


23910 Procedure and facilities for the seasonal storage and utili- 
zation of hot waters particularly from thermal and nuclear plants 
generating electricity. Denis, L.H.D.; Bedue, A. (to Technip, 92 - 
Rueil-Malmaison (France)). French Patent 2,304,728/A/. 20 Mar 
1975. 16p. (In French). 

A plant is presented providing a cheap profitable means of 
seasonal storage of the thermal energy produced in excess from 
thermal and nuclear power plants when it is warm and of using said 
heat excess in the cold weathers for district heating or for answering 
other industrial requirements. Said plant comprises a reservoir which 
consists in a basin of large area formed close up to the ground level 
and parted in a plurality of interconnected zones a hot water inlet 
connected to utilization networks and a cold water inlet (either 
contribution to or return from utilization networks) issuing in an- 
other zone. The basin can be covered with a tight layer and then 
with arable lands for greenhouse cultivation using the heat leakage 
from the basin. 


NUCLEAR REACTOR TECHNOLOGY 


23911 (PB—270492) Tokai works semi-annual progress report, 
January—June 1976. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokai, Ibaraki (Japan). Tokai Works). Apr 1977. 139p. 
NTIS PC A07/MF AO1. 

Accomplishments in the activities of Tokai Works during the 
first half of 1976 are summarized as follows: (a) Plutonium fuels 
development-Fabrication of plutonium fuel assemblies is being con- 
tinued for initial loading of Prototype Heavy Water Moderated and 
Boiling Light Water Cooled Reactor "FUGEN’; (b) Fuel reprocess- 
ing-Construction of the Tokai Reprocessing Plant is completed and 
Operation of Cold test is being made; (c) Development of centrifugal 
uranium enrichment is being performed successfully; (d) Research, 
services, and safety groups have made steady and supportive contri- 
butions to the above-mentioned three projects. 


23912 Contribution of French universities to training developing 
country personnel in nuclear science. Bauer, E. (Commissariat a 
l'Energie Atomique, Gif-sur-Yvette, France). Trans. Am. Nucl. Soc., 
Suppl.; 25: No. 1, 64-65(1977). 
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From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


THEORY AND CALCULATION 


23913 (HEDL-SA—1269) Trends in theoretical calculation of 
dosimetry and gas production cross sections for FBR's, LWR’'s, and 
MFE’s. Mann, F.M.; Schenter, R.E. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). 1977. Contract EY-76-C-14- 
2170. 11p. (CONF-771036—8). Dep. NTIS, PC A02/MF AO1. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

The energy ranges of prime interest for LWR’'s, FBR’s, and 
MFE'’s are quite different, the low eV region for LWR’s, the keV 
region for FBR’s, and around 14 MeV for MFE’s. Yet although the 
energy range is wide, the statistical model of nuclear reactions works 
well for most of the dosimetry and gas production needs. Even at 15 
MeV where the predictions of the model are compared against 
experiments performed by Atomics International and Lawrence 
Livermore Laboratory the model works well. 


23914 (LA—6746-MS) Fission product data for thermal reactors. 
Part 2. Users manual for EPRI-CINDER code and data. England, 
T.R.; Wilson, W.B.; Stamatelatos, M.G. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Dec 1976. Contract W-7405-ENG-36. 159p. 
Dep. NTIS, PC A08/MF A01. 

The objective of this project has been the production of a 
data library suitable for calculating the buildup of fission product 
nuclides during the operation of a thermal power reactor. This has 
been accomplished by reducing the fission product data from the 
fourth version of the national reference nuclear data base--ENDF/B 
into a series of linearized decay chains and calculating the effective 
yields and cross sections of the relevant nuclides. Two versions of 
the fission product library have been prepared: an 84 chain master 
library and a reduced 12 chain library, both of which can be used as 
input for the computer program CINDER. A users manual for an 

upgraded version of the ne program CINDER (renamed EPRI- 
CINDER) is presented 


23915 (LA—7025-PR) Transport and reactor theory. Progress 
report, July 1—September 30, 1977. Miller, W.F. Jr.; Dudziak, D.J.; 
O'Dell, R.D.; Gomez, M.F. (comps.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Nov 1977. Contract W-740S-ENG-36. 44p. Dep. 
NTIS, PC A03/MF AO1. 

Progress is summarized in the areas of transport codes and 
methods, code support and standards, and fusion reactor nucleonics. 


23916 (SAND—77-0645) Computational and experimental meth- 
ods for enclosed natural convection. Larson, D.W.; Gartling, D.K.; 
Schimmel, W.P. Jr. (Sandia Labs., Albuquerque, ’’N.Mex. (USA)). 
y+ 1977. Contract EY-76-C-04-0789. 44p. Dep. NTIS, PC A03/MF 
AOl. 

Two computational procedures and one optical experimental 
procedure for studying enclosed natural convection are described. 
The finite-difference and finite-element numerical methods are de- 
veloped and several sample problems are solved. Results obtained 
from the two computational approaches are compared. A tempera- 
ture-visualization scheme using laser holographic interferometry is 
described, and results from this experimental procedure are com- 
pared with results from both numerical methods. 


23917 Transient thermal-hydraulic analysis for reactor cores. 
Yao, L.S.; Gazley, C. (Rand Corp., Santa Monica, Calif. (USA)); 
Catton, I. (California Univ., Los Angeles (USA)). Nucl. Eng. Des.; 
44: No. 1, 43-51(Oct 1977). 

A new computational method is presented for a transient, 
thermal-hydraulic, multichannel analysis. The method is developed 
based on the concept of artificial compressibility to preserve the 
elliptic character of the reactor core flow in order to satisfy the 
realistic pressure boundary conditions, and to account for the discon- 
tinuities of the empirical correlations simulating the flow resistances. 
The computer code (RETSAC) developed by implementing the 
method presented in this paper can be categorized as a fourth 
generation multichannel computer code. This new computer code 
has been compared with the widely used marching techniques, such 
as COBRA IIIC (the third generation). The numerical results clearly 
indicate the situations in which the marching technique may or may 
not be appropriate. Furthermore, the RETSAC computer code can 
calculate various normal or off-normal reactor core flows which the 
third generation codes could not handle without a substantial in- 
crease of computer time. 


23918 Variance of the temperature distribution in a reactor cell. 
Barrett, P.R. (New South Wales Univ., Kensington (Australia). 
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School of Nuclear Engineering). Nucl. Eng. Des.; 44: No. 1, 17- 
42(Oct 1977). 

Local variations in fuel packing density, fuel enrichment, 
bond-gap thickness, surface asperities, etc. give rise to potentially 
significant deviations in the temperature distribution in a reactor cell. 
Treating the second moments of the statistical variations of the fuel 
thermal conductivity, gap conductance, heat transfer coefficient 
from can to bulk coolant, etc. by means of specific variances the 
standard deviation of the temperature distribution is calculated. To 
account for the temperature dependence of the fuel thermal conduc- 
tivity and to remover non-linearities in the equations describing the 
temperature deviations, a linearization approximation is adopted and 
the resulting equations are solved by means of an expansion over 
azimuthal harmonics utilizing radially dependent coefficients. Axial 
conduction effects are neglected in order to simplify algebraic ex- 
pressions. It is demonstrated that the standard deviation of a quantity 
that is a linear combination of the harmonics of the temperature has 
a variance that contains no cross-correlation between different har- 
monics. 


23919 Applying the pulsed ion chamber methodology to full range 
reactor power measurements. Kaiser, B.J. Gainesville, FL; Univ. of 
Florida (1977). 113p. University Microfilms Order No. 77-29,259. 

Thesis (Ph. D.). 

A computer based/controlled PIC solid state electronic 
system is presented in its entirety. Its operation is described and 
evaluated both as a plasma diagnostic instrument and a basic reactor 
power measurement system. The system, in conjunction with two 
sets of matched ionization chambers (one with a 93 percent enriched 
*°°U coating the other without), is evaluated in terms of response in 
radiation fields of 10? to 3 x 10° R/hr at temperatures ranging from 
25°C to 475°C. Two different sets of chambers were used, one 
containing Ar-5 percent No, the other Ne. Gamma compensation to 
within approximately +-5 percent proved feasible, at a given tem- 
perature from, 10° to 3 x 10° R/hr. The chambers’ responses altered 
over the temperature range used. The PIC signal for neon at 3 x 10° 
R/hr and 25°C was 2.03V where at 432°C it was 4.75V. For the 
Ar—S percent No chambers under the same conditions the signal 
increased from 1.9V to 2.74 volts. The Ar—Ne2 chamber temperature 
response was expected. The Ne temperature response was constant 
up to 282°C as predicted. However, at this temperature the signal 
began to show a slow increasing trend which continued up to the 
maximum temperature used, 475°C. This requires more study. 


23920 (CONF-770323—3) Tasks and problems concerning nucle- 
ar technology transfer. Frewer, H. Translated from Atomwirtsch., 
Atomtech.; 22: No. 7/8, 412-418(1977). 26p. Dep. NTIS, PC A03/MF 
AOl. 

From Reactor congress; Mannheim, F.R. Germany (29 Mar 
1977). 

Each comprehensive nuclear technology transfer, because of 
its complexity, must be imbedded in an economic-political concept, 
in which the participating governments have a significant part. It is 
expedient to carry out the know-how transfer in three phases: (1) 
agreements between the governments of the two countries concern- 
ing joint research and development projects; (2) cooperation be- 
tween the corresponding research facilities and institutes; and (3) 
foundation of joint ventures for engineering and national manufac- 
turing and cooperation concerning authorization procedures. 


COMPONENTS AND ACCESSORIES 


23921 (CONF-771023—24) Development of a directional gamma 
ray detector for in-core fuel motion monitoring. Cox, S.A.; Beyerlein, 
R.A.; LeVert, F.E. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 4p. Dep. NTIS, PC A02/MF AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

In-core detectors should have wide application in the reactor 
safety program. A detector development program has been under 
way at Argonne National Laboratory to provide in-core detectors 
which are either neutron or gamma sensitive. One of the detectors 
under consideration for in-core fuel motion monitoring is described. 
It is gamma sensitive and has been tested in the core region of the 
Argonne Research Reactor (CP-5). The detector performed well 
over a 5-week period and yielded a directional discrimination factor, 
front to back, of 10 to 1, in good agreement with earlier tests 
conducted using a low power reactor and a radium source. 


23922 (CONF-771109—88) Computer program SCAP-BR for 
gamma-ray streaming through multi-legged ducts. Byoun, T.Y.; Babel, 
P.J.; Dajani, A.T. (Burns and Roe, Oradell, N.J. (USA). Breeder 
Reactor Div.). 8 Dec 1977. Contract EY-76-C-03-1145. 15p. Dep. 
NTIS, PC A02/MF AO1. 


From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
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A computer program, SCAP-BR, has been developed at 
Burns and Roe for the gamma-ray streaming analysis through multi- 
legged ducts. SCAP-BR is a modified version of the single scattering 
ie, SCAP, incorporating capabilities of handling multiple scatter- 
ing and volumetric source geometries. It utilizes the point kernel 
integration method to calculate both the line-of-sight and scattered 
gamma dose rates by employing the ray tracing technique through 
complex shield geometries. The multiple scattering is handled by a 
repeated process of the single scatter method through each succes- 
sive scatter region and collapsed pseudo source meshes constructed 
on the relative coordinate systems. The SCAP-BR results have been 
compared with experimental data for a Z-type (three-legged) con- 
crete duct with a Co-60 source placed at the duct entrance point. 
The SCAP-BR dose rate predictions along the duct axis demonstrate 
an excellent agreement with the measured values. 


23923 Device for supporting a nuclear boiler. Baujat, J. (to 
Commissariat a l’'Energie oy ee US Patent 4,064,005. 20 Dec 
1977. Priority date 12 May 1975, France. 8p. 

The device comprises a cradle constituted by a plurality of 
identical and coplanar half-bridges each formed by two identical and 
parallel main beams. The half-bridges are carried on a vertical 
supporting element at one extremity which is constituted by one of 
the extremities of the beams and are rigidly coupled together at the 
other extremity. The cradle is provided with structural elements 
which are rigidly fixed to the beams and to which the pressure vessel 
and steam generators are attached. 


23924 (HEDL-SA—1266) Microprocessor: controlled extenso- 
meter for fuel cladding strain measurements. Billeter, T.R. (Hanford 
as Devel — Lab., Richland, Wash. (USA)). May 
1977. Contract EY-76-C-14-2170. 32p. (CONF-771023—27). Dep. 
NTIS, PC A03/MF AOl1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

An instrument for measuring strain of cladding for nuclear 
fuels has been developed for use during in-core characterization tests 
of candidate materials. Employing a microwave sensor of coaxial 
geometry, a strain of several microinches can be detected. At the 
Opposite extreme, the large dynamic range of the instrument permits 
measuring strain equal to ten percent of the original specimen 
dimension. In all configurations tested, the sensor comprises a 
hollow metal cylinder enclosing a test specimen positioned coaxially 
within the cylinder. Microwave energy is absorbed by the specimen/ 
sensor unit at particular frequencies related to size of the specimen. 
Consequently, determination of specimen size results from measure- 
ment of the resonant absorption frequencies of the sensor. 


(ORNL—5318) Compilation of multigroup cross-section 
covariance matrices for several im: reactor materials. Drischler, 
J.D.; Weisbin, C.R. (Oak Ridge National Lab., Tenn. (USA)). Oct 
1977. Contract W-7405-ENG-26. 131p. (ENDF—235). Dep. NTIS, 
PC A07/MF AO1. 

Multigroup cross-section covariance matrices are E presented 
for fission in **U, **U, 7°°Pu, and *'Pu; capture in 7°U, 75*U, 
239Py, Py, and *'Pu; fission neutron yield (anti nu) for 7°U, 
238U), 3°Pu, and Pu; elastic scattering for Na and Fe; non-elastic 
reactions for Na and Fe; first-level inelastic scattering for ***U; and 
all reactions provided in the ENDF/B-IV covariance description of 
N, O, and C. Other data files generated are included for reference 
but have not yet been tested. The report presents the nultigroup data 
in six, ten, and fifteen energy group forms corresponding to weight- 
ing of the covariance data with fission (GODIVA), LMFBR (ZPR- 
67) and 1/E spectra, respectively. 


23926 (Y/Sub—77/14263/1) Report on emergency electrical 
power supply systems for nuclear fuel cycle and reactor facilities 
security systems. (Johnson (Bernard), Inc., Houston, Tex. (USA)). 
— Contract W-7405-ENG-26. 70p. Dep. NTIS, PC A04/MF 
AOl. 

The report includes information that will be useful to those 
responsible for the planning, design and implementation of emergen- 
cy electric power systems for physical security and special nuclear 
materials accountability systems. Basic considerations for establish- 
ing the system requirements for emergency electric power for securi- 
ty and accountability operations are presented. Methods of supplying 
emergency power that are available at present and methods predict- 
ed to be available in the future are discussed. The characteristics of 
capacity, cost, safety, reliability and environmental and physical 
facility considerations of emergency electric power techniques are 
presented. The report includes basic considerations for the develop- 
= of a system concept and the preparation of a detailed system 

ign. 


23927 Liquid metal cooled nuclear reactor scanning apparatus. 
Barnes, S.; Fothergill, J.R. (to United Kingdom Atomic Energy 
Authority). US Patent 4,056,434. 1 Nov 1977. Pricrity date 12 Dec 

= United Kingdom of Great Britain and Northern Ireland (UK). 
p. 
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A liquid metal cooled nuclear reactor has scanning means 
whereby ultra sound is transmitted between a transducer unit and 
objects in the pool of reactor coolant by way of a — wave guide. 
The wave guide is created by drawing liquid metal from the pool of 
coolant into a dip pipe to submerge the transducer unit. The liquid 
metal is drawn up in two stages with a cooling period between the 
stages. 


23928 (SAND—77-6021) Local behavior of reinforced concrete 
walls under hard missile impact. Berriaud, C. (CONF-770807—56). 
Nov 1977. Translation of Paper No. J 7/9. 28p. NTIS, MF AOl. 

Portions of document are illegible. 

Studies on extreme load conditions for reactor containment 
include aircraft crash hazards effects. The C.E.A. and E.D.F. pro- 
gram to develop a means of computation reliable enough for the 
knowledge of the behavior of reinforced concrete walls under 
missile impacts is described. The shots were performed on reinforced 
concrete slabs, thickness of which were chosen to represent in a 
realistic way the thickness of the wall of a reactor containment. The 
scales used in this modeling were mainly one half and one third. In 
any case the similarity law used in this work is such to keep the 
value of velocity unchanged. The results to date are described. 


23929 Further three-dimensional stress analysis of an intersection 
of a cylindrical shell with a plate. Redekop, D.; Schroeder, J. (Water- 
loo Univ., Ontario (Canada)). Nucl. Eng. Des.; 44: No. 1, 61-73(Oct 
1977). 

The theory presented previously for the three-dimensional 
state of stress in a plate-cylindrical shell intersection under axisym- 
metric loading is generalized to include non-axisymmetric loading 
cases. Non-axisymmetric variations are taken into account by expan- 
sion of loads and stresses in a Fourier series in the circumferential 
direction. The geometry of the intersection is partitioned into three 
parts: cylindrical shell, plate, and ring. Computational schemes are 
developed for displacements and stresses in each of the three parts, 
for each term of the circumferential series, using eigenfunction 
expansions. Continuity between parts is enforced using the bound- 
ary-point-least-squares technique. Numerical results presented are 
restricted to the case of axisymmetric loadings applied on the cylin- 
drical shell, representing the first term of the circumferential series. 
A discussion is presented of the stability of the computational 
procedure and a comparison is given of theoretical results with 
experimental data. 


23930 Release and detection of fission products from defective 
fuel pins. Jacobi, S.; Letz, K.; Schmitz, G. (Gesellschaft fuer Kern- 
forschung m.b.H., Karlsruhe (Germany, F.R.)). Nucl. Eng. Des.; 44: 
No. 1, 125-134(Oct 1977). 

To test the long term behaviour of UO:-pins with artificial 
cladding failures a special FR2 inpile steam loop was built. The 
individual activity concentrations of gaseous and volatile fission 
products were measured with the aid of a Ge(Li)-system and in 
addition the integral activity concentration was recorded by a preci- 
pitator. Typical results and time behaviours are given. With the aid 
of a prototype-DND-monitor for the SNR the delayed neutrons of 
the fission products are measured. Considerable deviations hitherto 
unknown were observed between the measured values and the 
values calculated according to the recoil model. The ratio of the 
both values, called k factor, was in the range of 0.7-533; in the case 
of fresh fuel the k factor decreases to one-tenth of the initial value 
after one or two weeks; the k factor of fuel with a burn-up of 46 000 
MW4d/t was only 1/30 compared to unirradiated fuel and about 1. In 
the meantime, also in the case of sodium cooling, k factors >1 were 
observed, and the GfK defect pin program will focus attention on 
this effect. The release-values of the gaseous fission products were 
about the same as the values for the neutron precursors, Br and J. 


23931 Radiation shield for the area of the reactor pressure vessel 
flange. Spicka, M.; Zipser, R.; Kowallik, B.R. (to Babcock - Brown 
Boveri Reaktor G.m.b.H., Mannheim (Germant, F.R.)). 
German(FRG) Patent 2,514,312/B/. 14 Apr 1977. 4p. (In German). 

The radiation shielding for a nuclear reactor is to be im- 
proved by reducing the neutron flux during reactor operation and 
the gamma radiation after shut-down around the area of the pressure 
vessel flange by such an amount that during the preparing work for 
loosening the pressure vessel head the dose rate will be not more 
than 10 to 30 mrem/h. It is proposed to install a plate made of 
neutron-absorbing material (e.g. 10 m monalite, consisting of BaO, 
AlkOs, ZrO2z, SiOz, and BzOs) for shielding against the neutron flux, 
while the gamma radiation is captured by a water layer. Shielding by 
means of a concrete ring made of serpentine concrete is also men- 
tioned as an effective protection against both types of radiation. 


23932 New transducer; measuring for safety of atomic plant. 
Shioda, K. (ST Lab. Co. Ltd. (Japan)). Genshiryoku Kogyo; 23: No. 3, 
37-47(Mar 1977). (In Japanese). 

Safety research on atomic reactors requires the development 
of new transducers which are resistant to high temperature and 
radiation, show high response and have light-weight. These new 
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transducers are surveyed centering around the domestic products. 
The transducer playing the central role is the high temperature type 
a transducer without cooling. This type endures 500 deg C or 

igher temperature without cooling, and is the first strain-gauge type 
pressure transducer in the world. The transducer is composed of 
metal and inorganic substances, and provides heat and radiation 
resistance, though it is necessary to choose the proper model and 
pay attention to the os and maintenance. The application tests 
were mainly carried out at the sodium-water reaction test facility in 
Power Reactor and Nuclear Fuel Development Corporation, Japan. 
The important transducer next to the pressure transducer is the high 
temperature type flow velocimeter without cooling (drag disc type), 
which is equipped with the torque tube with specific strain gauges. 
The application is many fold, but it may be an indispensable trans- 
ducer for analyzing two phase flow. In addition to the above, high 
temperature type accelerometer without cooling, very small differ- 
ential pressure transducer at high line pressure, pressure transducer 
for very low temperature, and high temperature strain transducer (pi 
gauge) have been also developed. 


23933 Studies of thermal-hydrodynamic flow instability, (2). Ef- 
fects of heating conditions on flow stability. Suzuoki, A. (Hitachi 
Ltd., Ibaraki (Japan). Hitachi Research Lab.). Nippon Kikai Gakkai 
Rombunshu; 43: No. 366, 605-616(Feb 1977). (In Japanese). 

The effects of heating conditions on flow stability in a sodium 
heating steam generator was investigated. Three representative 
models were considered. The models are the temperature-controlled 
type (B model), the heat exchange type (C model) and the thermal 
flux-controlled type (A model). In the previous paper, a new method 
of analysis was introduced to evaluate the stability with a matrix 
transfer function for the propagation of multi-dimensional distur- 
bance. In the present report, the transfer function was expanded to 
the heating fluid, and a new analysis code for the heating condition 
of the heat-exchange type was developed. The code consists of the 
parts for the analyses of static characteristics, transfer function, 
eigenvalue and vibration pattern. Followings were found as the 
results of analysis. There is large difference in the stability of low 
mode vibration between the B and the C models. When the existing 
code based on the A model is applied, the stability of low mode 
vibration in the B and the C models cannot be adequately evaluated. 
No difference among the models was observed in the stability of 
high mode vibration. The conditions required for causing the insta- 
bility can be obtained from the complex impedance. 


23934 Hydrogen uptake of titanium tubes in surface condenser 
and its prevention. Suzuki, K.; Tanno, K. (Hitachi Ltd., Ibaraki 
(Japan). Hitachi Research Lab.); Tomita, A.; Oshima, Y. Karyoku 
Genshiryoku Hatsuden; 28: No. 1, 63-72(Jan 1977). (In Japanese). 

In most thermal and nuclear power generation plants in 
Japan, aluminum brass tubes have been used as condenser tubes, 
however recently, the adoption of titanium tubes with excellent 
corrosion resistance has been studied in order to improve the reliabil- 
ity of machinery further, especially in nuclear power generation 
plants. In thermal power plants, titanium tubes have been used for 
the air-cooled portion of condensers as the means for preventing 
ammonia attack. In most cases, cathode protection is applied to 
protect the tube plates made of Naval brass and the water chambers 
of rubberlined steel plates, therefore titanium tubes are also subjected 
to the cathode protection, and it is feared that the tubes absorb the 
hydrogen generated by electrolysis and are embrittled if the condi- 
tions of electrical protection are not adequate. In BWR plants, 
hydrogen is generated by the radiolysis of water in the cores, and 
titanium tubes are in contact with the steam containing several ppm 
of hydrogen. The hydrogen absorption and scale adhesion of titan- 
ium cooling tubes in thermal power plants, the effect of polarization 
on the hydrogen absorption of titanium tubes in sea water, the 
examination of the hydrogen absorption of titanium tubes on steam 
side, and the measures for preventing the hydrogen absorption of 
titanium cooling tubes, such as the adjustment of protection potential 
and anode oxidation treatment, are reported. 


23935 Development of electronics in India. Rao, A.S. (Electron- 
ics Corp. of India, Ltd., Hyderabad). Trans. Am. Nucl. Soc., Suppl.; 
25: No. 1, 61-62(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


23936 Transfer of technology for fabrication of heavy compo- 
nents for nuclear power plants. Meier, F. (Gutehoffnungshuette 
Sterkrade AG, Oberhausen, Ger.). Trans. Am. Nucl. Soc., Suppl.; 25: 
No. 1, 89(1977). 

From Iran conference on the transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 Apr 1977). 


23937 Emergency tripping device. Eggenberger, M.A.; Devlin, 
C.L. (to General Electric Co., Schenectady, N.Y. (USA)). French 
Patent 2,627,369/A/. 30 Dec 1976. 15p. (In German). 
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The emergency tripping device is intended for interaction 
with the existing valve actuation of a turbine. It will avoid the 
hazard caused by foreign bodies present in the control fluid or 
deposited on one of the required pilot valves. A delay time of 1/10 
of a second for tripping the turbine in an emergency, e.g. at a sudden 
load reduction, will endanger the turbine. The device in question 
will then cause the necessary turbine trip without delay and with the 
greatest operational safety because no sliding sealings with their 
corresponding pressure drop and the possibility for foreign bodies to 
deposit themselves are used but only front sealings on the tripping 
valve and on a gate-drain valve. 


23938 Nuclear power plant. Weber, R.; Kaetscher, E.; Schabert, 
H.P. (to Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, 
F.R.)). German(FRG) Patent 2,528,825/A/. 30 Dec 1976. 13p. (In 
German). 

An improvement of the arrangement of the spent fuel pit is 
proposed, while at the same the utilization of the limited space being 
at disposal within the containment of a nuclear power plant is to be 
improved. The proposal concerns a barrier separating the fuel pit 
from the pool for the fuel transport cask. This is to prevent the 
transport cask doing any damage to the fuel elements in the pit even 
if handled incorrectly. 


23939 Water separator for a steam turbine for nuclear power 
stations. Herzog, J.; Hubble, W.S.; Woods, K.K. (to General Elec- 
tric Co., Schenectady, N.Y. (USA)). German(FRG) Patent 
2,623,293/A/. 23 Dec 1976. 17p. (In German). 

The invention concerns a water separator for the condensa- 
tion of humidity from steam of the inertia type, which has an 
improved flow distribution and can therefore be built for large 
dimensions. This is achieved by variation of the dimensions of the 
components of the liquid separator, particularly by the configuration 
of the drain trough, and by the fixing of suitable impact sheets, 
which produce turbulence and distribute the wet steam evenly over 
the separator elements. There is a detailed representation with draw- 
ings. 


23940 Method and device for regenerating cold traps in liquid 
metal systems. McKee, J.M. Jr. (to Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). German(FRG) 
Patent 2,624,222/A/. 16 Dec 1976. 25p. (In German). 

Cold traps serve for removing impurities from the sodium or 
sodium-potassium coolant flow in nuclear power plants. Until now, 
these cold traps have been replaced by new ones after a certain time 
of operation because they no longer work effectively. Now it is 
proposed to check the cold traps continuously during operation by 
monitoring the hydrogen partial pressure with respect to the amount 
of sodium hydride deposited. This may be separated as sodium 
hydroxide. The device required for it is described in detail. 


23941 Pressure vessel, especially for a nuclear reactor. (to Siem- 
pelkamp Giesserei K.G., Krefeld (Germany, F.R.)). German(FRG) 
Patent 2,456,379/B/. 4 Nov 1976. 6p. (In German). 

In order to be able to better control the power flux in the 
closure head of a pressure vessel which is to be used, above all, for 
nuclear reactors, it is proposed to compose the head of several 
layers. Each layer consists of a central piece and several sector parts, 
each being arranged above the other in such manner that superposed 
expansion joints are avoided. All parts have penetrating prestressing 
channels into which prestressing devices for the transfer of shearing 
forces and tangential stresses are inserted, which are equipped with 
ram bushes and tension rods. 


23942 Nuclear reactor with a metallic pressure vessel. (to Siem- 
pelkamp Giesserei K.G., Krefeld (Germany, F.R.)). German(FRG) 
Patent 1,941,229/B/. 26 Aug 1976. 5p. (In German). 

The invention deals with the design of the components for a 
nuclear reactor (according to patent no. 16 39 394) whose metallic 
pressure vessel, housing the reactor core and composed of prefabri- 
cated cast-ion elements, serves at the same times for pressure absorp- 
tion and shielding. In order to facilitate manufacture, transport, and 
manipulation of the components, it is proposed to compose at least 
bottom /- and closure head and, if necessary, also the cylindrical 
parts of modular block elements. These may advantageously be 
fabricated as hollow-block elements whose cavities are filled with 
shielding material. 


23943 Nuclear reactor pressure vessels, (to Siempelkamp Gies- 
serei K.G., Krefeld (Germany, F.R.)). German(FRG) Patent 
2,504,123/A/. 5 Aug 1976. 11p. (In German). 

This construction with an inner liner, which can be evacuat- 
ed, made of welded steel plates, dispenses with anchoring of the liner 
in the pressure vessel. This is particularly expensive if the pressure 
vessel consists of cast parts. The solution of the problem consists of a 
supporting construction on the inner circumference of the liner 
which can also accommodate heat thermal insulation. A number of 
steel supports with U- or double-T-shaped profile parallel to the 
vessel axis are distributed on the inner circumference of the liner for 





2458 ENERGY RESEARCH ABSTRACTS 


this purpose. Insulation elements are inserted from above, in the axial 
direction, into the spaces formed between the flanges of neighbour- 
ing supports. A cover extending on the inside from one supporting 
flange to the next stiffens the support system and the insulation. The 
— anges can fulfil all requirements, including the evacuation 
° er. 


23944 Stressing arrangement for pressure vessels with prestressed 
jacket. (to Si wary | Giesserei K.G., Krefeld (Germany, F.R.)). 
German(FRG) Patent 2,433,521/B/. 22 Jul 1976. 4p. (In German). 

Previously used stressing arrangements for pressure vessels 
assembled from segments are improved by producing defined pres- 
tressing forces. The manufactured elements made, for example, of 
cast iron, which make up the containment wall, carry one (or more) 
of the prestressing arrangements described in detail on the outside. 
The stressing —_ of one position of the wall elements lie in 
the same horizontal plane around the container. A stressing cable or 
rope without or with only small prestressing is positioned around the 
prestressing arrangements lying at the same height. By operating the 
stressing piston arrangement of each device a required pressure is 
exerted on each wall element, and is permanently fixed by tightening 
self locking wedges or screws. 


23945 Thermal insulation for prestressed concrete pressure ves- 
sels of water-cooled nuclear reactors. Graemer, G.; Rissler, P. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,022,751/B/. 8 Jul 1976. 
4p. (In German). 

The material according to the invention ensures sufficient 
insulation for the prestressed concrete pressure vessel by good heat 
insulation in all operating conditions of the reactor. Having high 
resistance to corrosion and frictional wear, it is introduced directly 
into the coolant as so-called wet insulation, and has the coolant 
flowing round it. The easily removed construction gives easy inspec- 
tion and replacement. The steel cladding of the prestressed concrete 
pressure vessel can also easily be inspected. The actual reactor is 
surrounded by the Se - all closed cylinders, going from the 
inside to the outside: The thermal shield with penetrations for the 
cooling water ducts, the insulating material made of the material 


according to the invention with a surrounding solid steel or wire _ 


mesh jacket and, after a gap. the steel cladding of the prestressed 
concrete pressure vessel. The (new) insulation which has several 
times the thickness of the thermal shield, consists of shaped parts, 
which are solidly connected to one another, for example by claw- 
like dowels and are solidly connected to the thermal shield by bolts. 
This basket-like unit can be pulled out upwards inside the above 
mentioned gap. The material is foam, heated with the exclusion of 
air and carbonised, with a covering of pyrolytic carbon. This foam 
has high friction wear resistance and convection blocking qualities. 


23946 High temperature liquid circulating pump with vertical 

shaft. Hagen, O. (to Westinghouse Electric Corp., Pittsburgh, Pa. 

Some) erman(FRG) Patent 2,011,852/B/. 1 Jul 1976. 6p. (In 
rman). 


A compact construction which was safe in operation was 
created by the omission of a special auxiliary pump arrangement for 
the cooling and lubrication of the shaft bearing. Instead of lubricat- 
ing and cooling the shaft bearing and shaft seal, in the well known 
fashion by counter flow of the outward leakage flow of the circulat- 
ing medium, the main leakage flow itself is used. This is made 
ee ag by introducing a leakage flow cooler between the shaft 

ing and a preceding labyrinth seal. A certain leakage flow from 

the pressure area of the pump passes through this preseal and then 

through the following, in turn, in an axial direction upwards: 

¢ leakage flow cooler, the shaft bearing (which is thus cooled and 

lubricated), several pressure reduction rings, a shaft seal with limited 

leak rate, and it then leaves the pump via a sealing housing and a 
steam seal housing via a duct for each of these. 


23947 Pressure vessel, particularly nuclear reactor pressure 
vessel. Gross, H. (to Siempelkamp Giesserei K.G., Krefeld (Ger- 
—_ <2 German(FRG) Patent 2,457,661/A/. 10 Jun 1976. 9p. 
(In German). 

This patent concerns the provision of a defined radial pre- 
stressing in a reactor head, which consists of an inner annular body, 
consisting of segments, with radii r, and rz and a corresponding 
outer annular body of radii rz and rs. The principle is that hydrauli- 
cally produced exactly measurable forces are produced on the 
segments of each annular body, using pre-stressing cables of an 
annular pre-stressing facility. For this purpose the inner annular 
body has a groove of suitable depth of radii between rm and re, and 
the outer annular body has a similar one of radii between rz and rs. A 
step bearing with a U-shaped crossection open to the outside, is 
inserted into each annular groove per segment. There is a pre- 
pone nay eas in the step bearings of each annular body, i.e. on a 
circle. Both pre-stressing cables are hydraulically pre-stressed and 
this pre-stressing is fixed by inserting automatically locked wedges in 
each Oa bearing. The hydraulic stressing equipment is then re- 
moved. 
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23948 Pressure-tight connection for nuclear reactor pressure ves- 
sels. Kumpf, H. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,113,314/B/. 20 May 
1976. Sp. (In German). 

In connecting the floor and head of a nuclear reactor pressure 
vessel with its cylindrical walls, thermal expansion must always be 
taken into account independent of the material of the pressure vessel 
(e.g. steel, concrete). In order to meet this point, an improvement of 
the well-known ‘bone joint’ with expanding arms is proposed. Sever- 
al series of expanding arms are arranged above one another, with a 
common movement mechanism provided for all of them. Several 
variants of the design are described. 


23949 Improvements to vapor generators. Keller, A.; Monroe, N. 
(to Babcock and Wilcox Co., Barberton, Ohio (USA)). French 
Patent 2,304,855/A/. 17 Mar 1976. Priority date 17 Mar 1975, 
United States of America (USA). 18p. (In French). 

A supporting system is proposed for vapor generators of the 
‘supported’ type. Said supporting system is intended to compensate 
the disparities of thermal expansion due to the differences in the 
vertical dimensions of the tubes in the walls of the combustion 
chamber and their collectors compared to that of the balloon tanks 
and the connecting tube clusters of vaporization, the first one being 
longer than the second ones. Said system makes it possible to build 
said combustion chamber higher than the balloon tanks and the tube 
clusters of vaporization. The capacity of steam production is thus 
enhanced. 


23950 Pressure vessel for nuclear power plants with concrete 
shell. Kumpf, H.; Molz, G.; Jueptner, G. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,429,773/A/. 2 Jan 1976. 11p. (In German). 

Pressure vessels for nuclear reactors, where a steel vessel is 
surrounded by a concrete shell, produce difficulties due to the 
different expansions of materials in working and cold conditions. 
Therefore a supporting and insulating layer is provided between the 
concrete and the steel vessel. The invention concerns a bearing 
arrangement for the hinged supports. 


23951 Screw fastening device for the opening and closing of a 
reactor vessel lid. Schuengel, P.; Toegl, K.; Schulte, H. (to 
Kloeckner und Co., Duisburg (Germany, F.R.)). German(FRG) 
Patent 2,428,847/A/. 2 Jan 1976. 15p. (In German). 

In order to reduce any danger to personnel during opening of 
the lid of a nuclear reactor, it is proposed to provide a screw 
fastening device, which eases the fastening and unfastening of the lid 
nuts, and the unscrewing and screwing up of the screwed bolts and 
their fastening and removal. It is provided that bolt supports are 
arranged on the support ring, which is supported on the lid flange, 
which unload the bolts with respect to their weight. 


23952 Prestressed concrete reactor vessels. Neylan, A.J. (Gener- 
al Atomic Co., San Diego, CA). pp 607-618 of In 1976 ASME-ANS 
international conference on advanced nuclear energy systems. New 
York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear aw systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

This paper reviews the progress achieved in PCRV design 
and experience from the first application at Marcoule, France in 
1958 to the current state of the art. The results of exhaustive tests 
performed around the world with scale models are described, as is 
the advance in computer design techniques, primarily finite element 
analysis. 


23953 Front closure for a heat exchanger, whose heat exchanger 
matrix is formed from the folds of a strip having even folds. Foerster, 
S.; Kleemann, M. (to Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). German(FRG) Patent 2,420,920/A/. 13 Nov 1975. 
13p. (In German). 

The type of closure described should avoid the manufacturing 
difficulties which occur in heat exchangers whose media spaces are 
formed by a meandering folded steel strip, in the gas-tight soldered 
or welded connection of the edges of the thin-walled strip to the 
housing wall. The solution consists of covering or edging the front 
sides on both sides with a metal closing strip, where these strips with 
a thickness of about half the fold width occupy the space between 
two folds. A gas-tight closure on the front is then produced by 
fusion welding, i.e. by simply heating the fronts to the melting 
temperature of the materials. 


23954 Improvements to thermal plants for generating energy. 
Pacault, P.H. (to Fives-Cail-Babcock, 75 - Paris (France)). French 
Patent 2,311,925/A/. 23 May 1975. 8p. (In French). 

Said invention relates to a procedure for superheating steam 
intended for steam cycled thermal plants of energy production, and 
particularly nuclear power plants. Said procedure combines two 
different working modes. According to the first working mode, the 
live steam is taken from the steam generator, mechanically com- 
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pressed and the heat is partly transferred to the working fluid. 
According to the second working mode the heat is taken from an 
auxiliary fluid heated by an independent thermal source, distinct 
from the principal thermal source of the plant and this heat is partly 
transferred to the working fluid. A combination of both working 
modes enables the superheating of the working fluid to be obtained 
before it inflows the turbine and/or between two stages of said 
turbine. 


23955 Removable bolt for fast fastening, capable of being pres- 
tressed and the associated systems of prestress control. (to Messier- 
Hispano, 75 - Paris (France)). French Patent 2,308,758/A/. 24 Apr 
1975. 18p. (In French). 

Said invention relates to a removable bolt capable of being 
prestressed, intended for lid fastening on the vessels of the reactors 
of nuclear power plants. An easy compact, remote controlled system 
allows fast efficient locking and unlocking operations to be per- 
formed with this new type of bolt. 


23956 Volume steam compensator. Obukhov, P.I.; Konovalov, 
V.P.; Gromov, G.V. USSR Patent 453,123/A/. 15 Mar 1975. 4p. (In 
Russian). 

Filed 4 Apr 1973. 

A design has been elaborated of a volume compensator for 
starting a nuclear power plant (NPP). The compensator accomo- 
dates a body, a chamber with heating elements and a vertical 
cylinder. To save time for starting of NPP as well as to reduce 
consumption of electric energy by decreasing a thermal flux from 
the compensator steam chamber to the aqueous one, these two 
chambers are separated with a flexible floating partition with a high 
thermal resistance. 


23957 Air cooling system. Gautier, D.M. (to Electricite de 
France, 75 - Paris). French Patent 3,300,983/E/. 11 Feb 1975. 4p. (In 
French). 

Addition to the French patent document 7406362. 

A procedure for cooling the steam from a turbine used in 
conjunction with a power nuclear reactor has been described in the 
main patent. According to said procedure, use is made of a circuit 
where a two-phase mixture is circulated, said closed circuit connect- 
ing the turbine condenser to a cooling tower. According to the 
present addition patent, the cooling structure is provided with cool- 
ing fins previously hollowed in view of increasing the interface 
between the fluid and said structure, which improves the perform- 
ance of the system. 


23958 Investigation of the transient operation of an experimental 
plant with the N2O, coolant and with a flash heater. Gimmelstein, 
Ya.E.; Greben’kov, Zh.A.; Denisova, B.B.; Zatsepin, O.1.; Tambovt- 
sev, A.D. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). 
Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 1, 49- 
53(1975). (In Russian). 

The combined action of a two-duct set-up with a turbojet 
engine in the first duct and the dissociating working substance N2O, 
in the second is discussed. The control of the load of the second duct 
is studied under the aspects of efficiency, of fuel economics and of 
the maximum permissible temperatures for the walls of the combus- 
tion can. The change in air consumption in the combustion chamber 
and also the temperature and pressure of the gas behind the engine is 
given as a function of the fuel ccnsumption for different speeds of 
the turbojet engine (200<t[degC]<800, 1<p[atm]<2). The change 
in the entrance temperature of the gas and the maximum temperature 
of the fire tube walls are given for different gas consumptions. 


FUEL ELEMENTS 


23959 Assembly mechanism for nuclear fuel bundles. Long, J.W.; 
Flora, B.S.; Ford, K.L. (to Exxon Nuclear Co., Inc.). US Patent 
4,064,004. 20 Dec 1977. Filed date 23 Feb 1976. 8p. 

In a nuclear power reactor fuel bundle having tie rods fas- 
tened to a lower tie plate and passing through openings in the upper 
tie plate, the assembled bundle is secured by locking lugs fixed to 
rotatable locking sleeves which engage the upper tie plate. Pressure 
exerted by helical springs mounted around each of the tie rods urge 
retaining lugs fixed to a retaining sleeve associated with respective 
tie rods into a position with respect to the locking sleeve to prevent 
accidental disengagement of the upper plate from the locking lugs. 
The bundle may be disassembled by depressing the retaining sleeves 
and rotating the locking lugs to the disengaged position, and then 
removing the upper tie plate. 


23960 Nuclear fuel assembly seismic amplitude limiter. Anthony, 
A.J. (to Combustion Engineering, Inc.). US Patent 4,059,483. 22 
Nov 1977. Filed date 5 Dec 1975. 10p. 

The ability of a nuclear reactor to withstand high seismic 
loading is enhanced by including, on each fuel assembly, at least one 
seismic grid which reduces the magnitude of the possible lateral 
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deflection of the individual fuel elements and the entire fuel assem- 
bly. The reduction in possible deflection minimizes the wey of 
impact of the spacer grids of one fuel assembly on those of an 
adjacent fuel assembly and reduces the magnitude of forces associat- 
ed with any such impact thereby minimizing the possibility of fuel 
assembly damage as a result of high seismic loading. The seismic 
grid is mounted from the fuel assembly guide tubes, has greater 
external dimensions when compared to the fuel assembly spacer 
grids and normally does not support or otherwise contact the fuel 
elements. The reduction in possible deflection is achieved through 
reduction of the clearance between adjacent fuel assemblies made 
possible by the use in the seismic grid of a high strength material 
characterized by favorable thermal expansion characteristics and 
minimal irradiation induced expansion. 


23961 Model for calculation of pressure in the duct due to 
discharge of gas from a failed fuel pin. Srinivas, S.; Chopra, P.S. 
(Argonne National Lab., Ill. (USA)). Nucl. Eng. Des.; 44: No. 2, 201- 
210(Nov 1977). 

In this paper an analytical model for the calculation of the 
pressure pulse in hexagonal ducts due to discharge of gas from a 
failed fuel pin is developed. The analysis yields the time history of 
the pressure pulse which can be used in the calculation of permanent 
deformation of the duct or in the assessment of the susceptibility of 
the duct to fracture. In this model the analysis is divided into two 
stages. In the first stage the gas expands as a spherical bubble, but the 
influence of duct wall is taken into account. At the end of the first 
stage the spherical shape of the bubble is assumed to be lost and the 
gas is assumed to expand axially as a column. The end conditions of 
stage 1 are the initial conditions for stage 2. The analysis involves 
solving the continuity and momentum equations for the liquid along 
with the energy balance equation for the gas. In the analysis the 
liquid is assumed to be incompressible. 


23962 Method for inspecting nuclear fuel rod or irradiation cap- 
sule. Takeshita, I. (to Japan Atomic Energy Research Inst.). US 
Patent 4,051,369. 27 Sep 1977. Priority date 9 Feb 1974, Japan. 6p. 

A method for inspecting a nuclear fuel rod or irradiation 
capsule is described in which a heat transfer medium consisting of a 
liquid metal having a radioactive element uniformly admixed there- 
with is charged, e.g. poured, into a gap defined between the nuclear 
fuel material and the sleeve enclosing the fuel material in the nuclear 
fuel rod or into gaps defined between the nuclear fuel material and 
the innermost tube and between the adjacent tubes in an irradiation 
capsule comprising a plurality of concentric tubes enclosing the 
nuclear fuel material in multiple layers. A film sensitive to the 
radioactive element is wound about the sleeve of the nuclear fuel rod 
or about the outermost tube of the capsule, and the conditions of the 
film after the film has been exposed to the radioactive element are 
detected. A heat transfer medium for use in the method may be 
sodium or NaK having **Na admixed uniformly therewith. 


23963 Effect of aging time and temperature on the strain 
behavior of quenched Zircaloy-4. Rheem, K.S.; Park, W.K.; Yook, 
C.C. J. Korean Nucl. Soc.; 9: No. 3, 117-123(Sep 1977). 

The strain aging behaviour of quenched Zircaloy-4 has been 
studied as a function of aging time and temperature in the tempera- 
ture range 523 and 588 K for a short-aging time of 1 to 52 seconds. 
At the test conditions, the strain aging stress increased with aging 
time and temperature at a strain rate of 5.55 x 10°‘ sec"*. Applying 
stress on the quenched Zircaloy-4, the strain aging effect indicated 
the following two stages: an initial stage having an activation energy 
of 0.39 ev considered to be due to Snoek type ordering of interstitial 
oxygen atoms in the stress field of a dislocation and a second stage 
having an activation energy of 0.60 ev, due to mainly long range 
diffusion of oxygen atoms. 


23964 Nuclear reactor fuel rod and method to form a coating on 
the pellets of the reactor fuel rod. Peehs, M. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 1,564,739/C/. 27 Jan 1977. Sp. (In German). 

The invention pertains to fuel rods for nuclear reactors, in 
which pellets made of an oxidic nuclear fuel - in particular, UO: - are 
contained in a cladding tube made of zirconium or a zirconium alloy. 
It is characterized in that the pellets are coated with a pyrographite 
coating (layer thickness > 1) at least on their jacket surface. The 
coating may be deposited by the known method of leading CH, over 
the surface with a temperature of 800°C. This coating, on the one 
hand, prevents the escape of oxygen from the nuclear fuel and, on 
the other, forms a zirconium carbide layer on the inner surface of the 
cladding tube during reactor operation, which protects against 
oxygen diffusion into the tube. 


23965 Manufacturing method for a nuclear fuel rod. Ballard, 
A.S.; Cooper, R.G.; Davis, D.E. (to General Atomic Co., San 
Diego, Calif. (USA)). German(FRG) Patent 2,625,602/A/. 30 Dec 
1976. 13p. (In German). 

An improvement in filling nuclear fuel rods is pro R 
where a hollow rod is filled with pellets, and a liquid, hardening 
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binder is subsequently injected into the still existing cavities. Accord- 
ing to the invention, so much binder is filled in that it flows out of 
the end of the rod opposite to the charging end. The release opening 
must be dimensioned so that no nuclear fuel pellets can escape. An 
explicit example gives details. 


23966 Spacers designed for a multi-rod fuel element of a nuclear 
reactor. Lass, J.L.; Ross, W.T.; Venier, D.A. (to General Electric 
Co., Schenectady, N.Y. (USA)). German(FRG) Patent 1,764,396/B/ 
. 9 Dec 1976. 13p. (In German). 

The invention refers to an improvement of spacers arranged 
in the fuel rod channels of a tubular fuel element cluster designed for 
nuclear reactors. The spacers are to keep fuel rods apart and to 
avoid lateral vibrations. According to the invention, the spacers 
have parts projecting into the fuel rod channels. These projecting 
Pp are particularly arranged at the interfaces of each of the four 
uel rod channels, each consisting of four springs projecting into the 
respective channel. 


23967 Attachment system for nuclear reactor fuel rods and the 
like. Bestenreiner, G.; Krueger, W.; Kirch, A. (to Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). German(FRG) Patent 2,520,233/A/. 25 Nov 
1976. 17p. (In German). 

It is proposed a configuration to safely fix thin tubes in a plate 
with bores; but the attachment is to be easily disengaged under 
difficult conditions, if required. The invention concerns the attach- 
ment of nuclear reactor fuel rods to a rod support plate. The end 
section of the fuel rod has a conical head joined by a collar, a conical 
shoulder, and an annular tee-slot. The end section further exhibits 
one or more axial cuts running up to the annular tee-slot, thus 
forming fingers, which are to consist of an elastic material. The fuel 
rods shaped in this way will be fixed by simple insertion. 


23968 Attachment system for nuclear reactor fuel elements or the 
like. Bestenreiner, G.; Kirch, A. (to Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, F.R.)). 
German(FRG) Patent 2,520,234/A/. 25 Nov 1976. 13p. (In 
German). 

A configuration is described by which thin tubes may be 
safely fixed within a plate with penetrations. The attachment is to be 
easily disengaged, if necessary. It is proposed, by the example of 
fixing nuclear reactor fuel rods in a rod support plate, to design the 
end sections of the fuel rods as a tongue and to provide the bore of 
the rod support plate with a slot, the dimensions being chosen so that 
the fuel rods may be simply arrested by putting the tongue through 
the slots and rotating the neck of the tongue in the break-through of 
the support plate. 


23969 Nuclear fuel and/or fertile material element suitable for 
non-destructive determination of burn-up. Muench, E. (to Kernfors- 
chung — Juelich G.m.b.H. (Germany, F.R.)). German(FRG) 
Patent 1,809,525/B/. 11 Nov 1976. 2p. (In German). 

The invention refers to a nuclear fuel and/or fertile material 
element suitable for non-destructive burn-up analysis, where an 
isotope or a mixture of isotopes capable of being activated is pro- 
vided for measuring the intensity of radiation emitted from radioac- 
tive nuclides, especially the intensity of gamma rays. The half-life of 
radioactive decay of the isotope or the mixture mentioned above 
after being activated is sufficiently large compared with the irradia- 
tion of the fuel and/or fertile material element in the nuclear reactor. 


23970 Method for protecting the top reflector of high-tempera- 
ture reactors. Buthmann, H.P. (to Hochtemperatur-Kernkraftwerk 
G.m.b.H. (HKG), Uentrop (Germany, F.R.)). German(FRG) Patent 
2,519,273/A/. 4 Nov 1976. 13p. (In German). 

After shut-down, a pebble bed reactor produces residual heat 
caused by the occurence of fission products which has to be re- 
moved after some time. The top reflector suspended in the interior 
of the reactor core is especially sensitive with respect to heat. 
Therefore, it is proposed to cool it locally by supplying cold gas 
(helium) through some of the charge tubes serving = refuelling and 


removing it again by means of the remaining charge tubes or 
penetration. In this way a haze of cooling gas is formed. 


23971 Fuel element for a nuclear reactor. Aisch, F.W.; Fuchs, 
H.P.; Knoedler, D.; Steinke, A.; Steven, J. (to Kraftwerk Union 
A.G., Muelheim an der Ruhr (Germany, F.R.)). German(FRG) 
Patent 2,413,464/B/. 21 Oct 1976. 9p. (In German). 

The invention concerns a fuel element for a nuclear reactor 
consisting of a multitude of fuel rods which are inserted in a 
supporting structure by means of spacer grids. The supporting 
structure is composed of top and bottom fitting and rod-shaped 
elements connecting those, which have a so-called predetermined 
separation point permitting relative axial displacement of these parts 
against each other. According to the invention, these devices re- 
spond to a given limiting axial compressive load of the fuel element 
being exceeded, which means that this occurs only in case of an 
accident. The design of the fuel element is described in detail. 
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23972 Spacer grid plate for nuclear reactor fuel elements. Jabsen, 
F.S. (to Babcock and Wilcox Co., New York (USA)). 
German(FRG) Patent 2,552,898/A/. 9 Sep 1976. 13p. (In German). 

A spacer grid plate and a spacer grid cell structure for fuel 
elements of nuclear reactors composed of such plates are described 
being suitable for balancing coolant pressure losses in the reactor 
core. The plates are to be put together in such a way that they form 
a grid composed of a number of rectangular cells into which 
projections protrude from the plates. As regards the grid plate 
described in the patent, which consists of a flat sheet, the surface of 
the sheet is provided with at least one shaft, and the plate has at least 
one projection protruding from the surface. These shafts or corruga- 
tions will increase the strength of the plates and, at the same time, 
form a baffle influencing the pressure loss of the coolant. 


23973 Spacer for fuel elements of a fuel rod bundle for nuclear 
reactors. Lass, J.L.; Venier, D.A. (to General Electric Co., Schenec- 
tady, N.¥. (USA)). German(FRG) Patent 1,564,023/B/. 12 Aug 
1976. 12p. (In German). 

The construction of this spacer will prevent the occurrence of 
local overheating in fuel elements and will ensure high reactor 
efficiency by a low neutron capture crossection. This is achieved (in 
a well known construction) by special arrangement of springs, which 
fix the fuel cans in their operating positions, and by material econo- 
my in all parts of the spacer. A fuel rod bundle of, for example, 36 
fuel rods is stabilised inside a square sheathing tube in several planes 
by spacers according to the invention. The spacers carry at least one 
leaf spring per fuel element on longitudinal and transverse grids, 
which press the fuel elements on to pressure surfaces consisting of 
wires running longitudinally and transverse. A zirconium alloy mate- 
rial for the grid and the wires gives a low absorption crossection. As 
the grid surfaces only have a low mass due to cutouts, stainless steel 
can be used, from the cost point of view, without increasing absorp- 
tion to an impermissible extent. The springs made from flat leaf 
spring material have a long rhomboid shape, lie parallel to the axis of 
the fuel can and press on this at an obtuse angle, which has a very 
small radius of contact. The line contact permits an even cooling of 
the tube surface, i.e. local overheating is prevented. Exact data on 
springs are given for fuel elements of about 14 mm diameter, 1,500 g 
weight per metre and for a spacing of the spacer (and of the springs) 
of about 45 cm. 


23974 Process and equipment for pressure build-up in nuclear 
reactor fuel rods. Heer, W.F.; de Carli, E.V. (to Babcock and Wilcox 
Co., New York (USA)). German(FRG) Patent 2,162,697/C/. 5 Aug 
1976. 3p. (In German). 

The equipment makes pee the build-up of inert gas pres- 
sure in a filled and closed fuel can, i.e. in a complete fuel rod. 
Handling is simple, it is suitable for mass production and only causes 
low processing costs. The quality, e.g. the degree of purity of the 
contents of the rod, remains unchangedin processing. The equipment 
consists of a vacuum-tight space, into which the equally vacuum 
tight fuel rod is introduced, and can be fixed so that its position can 
be reproduced unmistakeably. The vacuum space contains a connec- 
tion for the inert gases and a laser arrangement. After inserting a fuel 
rod into the facility, this is evacuated and the fuel can has a hole 
bored in it by a laser beam. After fast equalisation of pressure, an 
inert gas at the required pressure is introduced into the chamber and 
the fuel rod. After the filling process is completed, the fuel can is 
closed again with the same laser beam. The quality of the seal 
obtained, i.e the leak-tightness of the fuel can, can be checked after 
reduction of the inert gas pressure and before taking out the fuel rod, 
by repeated evacuation of the chamber. Laser light energies between 
13,000 and 110,000 Joule/sq cm are sufficient. Optimum results were 
obtained for a Zircaloy fuel can with about 52,000 Joule/sq cm. 


23975 Spacer grid for rod-shaped fuel elements and control rods 
in nuclear reactors. Sulic, M.; Pollak, G. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,359,089/C/. 6 May 1976. 4p. (In German). 

The invention concerns a spacer grid for rod-shaped fuel 
elements and control rods using sheet-metal strips whose planes lie 
parallel to the vertical axes of the fuel elements and which are 
arranged in vertical direction with respect to each other so that they 
form a grid with rectangular openings. The manufacture of such 
grids makes high demands on precision with small tolerances. The 
a concerns details of fastening the street-metal strips to the 
plates. 


23976 Locking device for nuclear reactor fuel or moderator car- 
tridges. Rothfuss, H. (to Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM),  Bergisch Gladbach (Germany,  F.R.)). 
German(FRG) Patent 1,564,217/C/. 8 Apr 1976. 3p. (In German). 

The invention concerns the improvement of the locking con- 
figuration of nuclear reactor fuel cartridges or moderator cartridges 
with tip-stretched foot pieces fastened to the grid plate of the 
nuclear reactor. The configuration according to the invention is 
designed in such manner that only axial movements are required for 
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its operation. The device may be unlocked by simply pulling at the 
cartridge. 


23977 Rod-shaped fuel element for nuclear reactors. Schneider, 
G. (to Nuklear-Chemie und -Metallurgie G.m.b.H. (NUKEM), 
Hanau (Germany, F.R.)). German(FRG) Patent 1,614,308/B/. 1 Apr 
1976. 5p. (In German). 

The invention deals with the axial fixation in the can of the 
fuel stringer of a rod-shaped fuel element for nuclear reactors. It is 
proposed to replace the springs usually used for this purpose by 
bimetal clamps elements. These are selected and arranged in such 
manner that the press fit within the can is compensated by heating 
and the clamp ring becomes easily displaceable. 


23978 Fabrication of nuclear fuel pellets of controlled porosity. 
Kosiancic, E.J. (to Babcock and Wilcox Co., Barberton, Ohio 
(USA)). French Patent 2,300,399/A/. 5 Feb 1976. 7p. (In French). 

Priority claim: 10 Feb 1975, US. 

A procedure for fabricating of sintered nuclear fuel ceramic 
pellets of controlled porosity is described. The first stage consists in 
mixing the ceramic nuclear fuel powder (uranium dioxide) with a 
predetermined amount of spheres of uranium dioxide gel and hollow 
epoxy spheres. The pellets obtained by compacting said mixture are 
then sintered to clear up at last part of said spheres in view of 
obtaining a controlled porosity inside the pellet. 


23979 Device for fastening and securing a fuel pin in a spacer 
grid. Frick, T.M.; Wineman, A.L. (to Energy Research and Devel- 
opment Administration, Washington, D.C. (USA)). German(FRG) 
Patent 2,531,641/A/. 29 Jan 1976. 15p. (In German). 

The described device aims at positioning and permanent 
fastening of the individual fuelrods (‘fuel pins’) within a rod cluster. 
Vibrations and poor flow distribution are to be prevented, easy 
manufacturing to be achieved. The individual fuel rods have key 
slots at their lower end with a slot plane parallel to the rod axes, by 
means of which a number of them are lined up on a first bar. Their 
distance with respect to one another is secured by means of notches 
whose width corresponds to that of a rod. Such a bar with the 
positioned rods is then inserted into a e.g. hexagonal casing which, 
after taking up a number of these bars having different numbers of 
rods respectively, will form a rod cluster. By putting a second bar, 
parallel to the first, through all the key slots of the rods lined up on 
the first one the position of both bars and of all the fuel rods carried 
by them will be fixed. 


23980 Nuclear fuel rod. Hofer, G. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,429,447/A/. 8 Jan 1976. 4p. (In German). 

An improvement for the construction of a fuel rod for water 
cooled nuclear reactors is proposed, which should prevent the fuel 
cans made of zirconium or niobium alloys from reacting even if 
water enters (due to a fuel can fracture). It is proposed that the 
internal surface of the fuel can should be covered with an oxide 
layer at least 2 wm thick. 


23981 Cellular grid for nuclear fuel elements and procedure 
jointly used. Jabsen, F.S. (to Babcock and Wilcox Co., Barberton, 
Ohio (USA)). French Patent 2,301,898/A/. 9 Dec 1975. 10p. (In 
French). 

Priority claim: 24 Feb 1975, USA. 

Said invention relates to fuel rods intended for nuclear reac- 
tors and particularly to procedures and devices used for the fuel rod 
insertion and withdrawal from grid shaped structures. Said methods 
enable said fuel rods to be inserted in the cells of a spacing grid 
provided with nonelastic salient embossments without damaging the 
rod surfaces during the assembling operation. 


23982 Nuclear reactor fuel rod. Stehle, H.; Romeiser, H.J. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,339,798/A/. 27 Feb 1975. 7p. (In German). 

This construction of a fuel rod prevents the bulging and in 
extreme cases the cracking of the fuel can of nuclear reactor fuel 
rods due to the effect of sudden excesses of internal pressure particu- 
larly on overheated areas of these cans. This danger exists if the 
normal cooling water pressure fails of if it is greatly reduced on 
transition to emergency cooling due to the coincidence of three 
factors: Missing pressure reduction of the fuel can from outside, high 
rise in pressure due to the fission gases accumulated in the can in the 
course of time, due to momentary, fast temperature rise, and weak- 
ening of the fuel can strength due to momentary excess tempera- 
tures. Inside the fuel cans which are sealed gas-tight at both ends by 
end caps, a separating wall with throttle position creates a space 
containing the fuel and a much smaller collecting space for accom- 
modating the fission gases which are slowly formed in the nuclear 
fuel. The throttle position makes the required slow pressure equalisa- 
tion possible, but prevents fast gas return flow from the fission gas 
collection space in the above mentioned fault case, which could lead 
to bulging. The throttle position consists of a capillary hole in the 
separating wall or a hollow needle projecting into the fission gas 
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collecting space, whose length determines the required flow resis- 
tance. A pre-manufactured capsule with built-in non-return valve 
can be inserted as fission gas collecting space into the fuel can above 
the fuel pellets. In the above mentioned fault case the momentary 
excess fission gas pressure only applies to the less overheated (and 
therefore sufficiently strong) zone of the fuel can, which encloses the 
fission gas collecting space. 


23983 Method to determine the thermal conductivity of uranium 
dioxide and the surface conductance at the cladding-core interface 
from internal reactions. Tsykanov, V.A.; Samsonov, B.F.; Spiri- 
donov, Yu.G.; Fomin, N.A. Vopr. At. Nauk. I Tekhnoi., Ser. Radiat.; 
No. 5, 14-19(1975). (In Russian). 

A method is given for determining the temperature-depend- 
ent thermal conductivity of uranium dioxide and the contact conduc- 
tance of the gas gap between the core and cladding of a fuel element. 
These quantities should be determined on various samples with 
different diameters. A method is described for determining the heat- 
production rate of a fuel element to within 1.5 to 2.5 percent. The 
method is based on using a calibrated electric heater and a sensor to 
measure the specific energy evolution from reactor gamma-radiation. 
The total errors in determining the thermal conductivity and the 
contact conductance do not exceed 4.5 and 8 percent, respectively. 


CONTROL SYSTEMS 


23984 (ANL/SAREF—75-1(Vol.8)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume VIII. Instru- 
mentation and control. (Argonne National Lab., Ill. (USA)). 1975. 
Contract W-31-109-ENG-38. 339p. Dep. NTIS, PC A15/MF AO01. 

Included are sections dealing with the following: nuclear 
instrumentation system, reactor control system, plant protection 
system, plant annunciator system, data acquisition system, and reac- 
tor cooling system instrumentation and control. (DG) 


23985 (CONF-771217—5) Review of FFTF and CRBRP control 
rod systems designs. Pitterle, T.A.; Lagally, H.O. (Clinch River 
Breeder Reactor Plant Project Office, Oak Ridge, Tenn. (USA)). 4 
Oct 1977. Contract EY-76-C-02-3045-002. 30p. Dep. NTIS, PC A02/ 
MF AOl. 

From Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

The evolution of the primary control rod system design for 
FFTF and CRBR, beginning with the initial choice of the basic 
concepts, is described. The significant component and systems tests 
are reviewed together with the test results which referenced the 
development of the CRBR primary control rod system design. 
Modifications to the concepts and detail designs of the FFTF 
control rod system were required principally to satisfy the require- 
ments of CRBR, and at the same time incorporating design refine- 
ments shown desirable by the tests. 


23986 (HEDL-SA—1189-FP) Correlation for boron carbide 
helium release in fast reactors. Basmajian, J.A.; Pitner, A.L. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). Apr 
1977. Contract EY-76-C-14-2170. 14p. (CONF-770622—7). Dep. 
NTIS, PC A02/MF AO1. 

From Air Pollution Control Association meeting; Toronto, 
Canada (19 Jun 1977). 

An empirical helium correlation for the helium release from 
boron carbide has been developed. The correlation provides a good 
fit to the experimental data in the temperature range from 800 to 
1350°K, and burnup levels up to 80 x 107° captures/cm* The 
correlation has the capability of extrapolation to 2200°K (3500°F) 
and 200 x 10”° captures/cm®*. In this range the helium release rate 
will not exceed the generation rate. 


23987 Automatic reactor power measurement by continuous ca- 
lorimetry. Nobari, Y.M.; Sadri, N.F. (Teheran Univ. (Iran). Inst. of 
Nuclear Science and Technology). Kerntechnik; 19: No. 9, 418- 
419(Sep 1977). 

An automatic system was designed and constructed for reac- 
tor power measurement by continuous calorimetry. The measure- 
ment is based on the determination of the thermal power released by 
the operating reactor: the device measures the reactor coolant flow 
and its temperature rise and displays reactor power continuously in a 
digital system. The designed system is linear. Ambient temperature 
variations have no effect on its accuracy. 


23988 Control device for a nuclear reactor. Doll, D.W. (to 
General Atomic Co., San Diego, Calif. (USA)). German(FRG) 
Patent 2,609,231/A/. 3 Feb 1977. 17p. (In German). 

A control device for a nuclear reactor is described permitting 
to keep the number of pressure vessel penetrations as low as possible 
without having to accept compromises with respect to the uniform- 
ity of the neutron flux distribution in the core. This is achieved by 
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distributing a multitude of control rod guide holes over a core area 
larger than the cross-section of the vessel penetration. 


23989 Absorber rod with outside screw thread of different pitch. 
Glahe, E. (to Hochtemperatur-Kernkraftwerk G.m.b.H. (HKG), 
Hang (Germany, F.R.)). German(FRG) Patent 2,158,178/C/. 13 
Jan 1977. 2p. (In German). 

The absorber rods for nuclear reactors with spherical fuel 
elements claimed in patent no. 2112472 may be further improved by 
designing them so that the pitch of the screw thread in the region of 
the free top of the rod becomes infinity. This is achieved by 
incorporating strips in the surface of the rod running parallel to the 
rod axis. 


23990 Nuclear reactor control rod drive. Schabert, H.P.; Paw- 
litzki, R. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 1,813,293/B/. 
23 Dec 1976. 3p. (In German). 

It is proposed to improve the drive for a control rod of a 
nuclear reactor, being shiftable in axial direction within a guide tube, 
in such a way that movable components are not required in case of 
blocking of the uncoupled rod. It is advised to provide the control 
rod with cams supporting it rotation-resistantly with respect to the 

ide tube, which has recesses into which the cams may engage. 

low guiding devices on the control rod improve the blocking 
safety. The design example concerns the control rod drive of a 
sodium-cooled nuclear reactor. 


23991 Method and device for automatic supervision of plants. 
Pekrul, P.J.; Thiele, A.W. (to Rockwell International Corp., El 
Segundo, Calif. (USA)). German(FRG) Patent 2,622,120/A/. 2 Dec 
1976. 43p. (In German). 

A method and device is described for the supervision of 
plants with respect to anomalous events and especially for monitor- 
ing dynamic signals from components of plants which are in oper- 
ation, e.g. nuclear power plants, and not readily accessible for an 
inspection. 


23992 Liquid cooled and moderated nuclear reactor. Rickert, R.J. 
(to Combustion Engineering, Inc., Windsor, Conn. (USA)). 
German(FRG) Patent 1,639,171/B/. 18 Nov 1976. 11p. (In German). 

A changed arrangement of the cluster control rods in a grid 
of fuel elements is described, which should achieve a simpler and 
robuster design of the total construction, and produce a favourable 
flux distribution. According to the invention, each guide tube which 
can accommodate control rods contains the crossection of several 
neighbouring fuel rods, preferably of 4 neighbouring fuel rods, 
which form a square. The control rods are distributed as evenly as 
possible over the crossection of the core. There are 13 explanatory 
drawings. 


23993 Device for preventing spontaneous repositioning of a con- 
trol element of a nuclear reactor. Maslenok, B.A.; Chegaj, A.S.; 
Slobin, W.G.; Mednickij, W.G.; Genkin, L.I.; Petritschenko, N.F.; 
Mitrofanow, B.I. German(FRG) Patent 2,219,951/B/. 4 Nov 1976. 
5p. (In German). 

The invention concerns the control element of a nuclear 
reactor. The vertical connecting rod is to be prevented from sponta- 
neous repositioning if the pressurized housing which encloses the 
control element becomes leaky. It is proposed to provide spheres as 
wedging elements locking the connecting rod, but also allowing easy 
loosening. 


23994 Shut-down system for nuclear reactors. Glazar, J.M.; 
Hoffmann, E.H.P. (to General Atomic Co., San Diego, Calif. 
(USA)). German(FRG) Patent 2,608,929/A/. 14 Oct 1976. 21p. (In 
German). 

A shut-down system for nuclear reactors - especially for gas- 
cooled reactors - is described which may serve as a standby system 
in addition to the main shut-down system and which would be used 
only in emergencies. It will operate independently of the remaining 
functions of the nuclear reactor. Beween the neutron poison storage 
tank and the reactor core, there are movable locking devices normal- 
ly remaining in closed position and being held there by devices 
having at least one fuse wire protection. If this protection is separat- 
ed by a current impulse, the blocking devices move into the open 
position by their own weight, release the neutron poison, and the 
reactor will be shut down. 


23995 Control rod arrangement for nuclear reactor. Dupen, 
C.F.G. (to Combustion Engineering, Inc., Windsor, Conn. (USA)). 
German(FRG) Patent 2,445,672/B/. 12 Aug 1976. 8p. (In German). 

This arrangement should reduce the probability that a bundle 
of control rods cannot be inserted or cannot be inserted sufficiently 
quickly, if the surrounding guide tube is deformed more than is to be 
expected in normal operation, e.g. it has been bent or dented during 
refuelling. For this purpose individual control rods in static oper- 
ation, i.e. in more or less inserted position, are kept at the required 
spacing from one another and from the wall of the guide tube. 
During insertion a parallel movement linkage causes them to ap- 
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proach one another and the axis of the guide tube so that there is a 
maximum spacing between the outer rods and the tube wall. To 
produce this parallel movement linkage the (for example 18) control 
rods are suspended or supported in bearings so as to be able to 
rotate, either individually or in pairs using rocking levers at the top 
and bottom. In the horizontal position of these levers the control 
rods have the required mutual spacing. During insertion the rocking 
levers are positioned tilted under the influence of inertia and coolant 
friction. The rods then approach one another and leave a gap from 
the tube wall. 


23996 Control of a nuclear reactor with absorber rods which can 
be inserted and withdrawn. Bevilacqua, F.; Flinn, W.S.; Groves, 
M.D. (to Combustion Engineering, Inc., Windsor, Conn. (USA)). 
German(FRG) Patent 2,337,716/C/. 1 Jul 1976. 3p. (In German). 

This control system aims at the highest safety in operation, 
above all on loss of control power or fracture of control cables, by 
reducing the number of mechanical and electrical control elements 
which are moved. This is achieved by uniting originally separate 
functions: i.e. electromechanical valve operation and mechanical 
holding of the absorber rod in the withdrawn position. Each absorb- 
er rod can be withdrawn from the shutdown position by a lifting 
cylinder arranged above it. All lifting cylinders are connected to a 
common pump by one pipeline each. If a valve in the cylinder head 
is opened by energising a solenoid, the pump sucks part of the flow 
of cold cooling water, taken to the reactor core above the fuel rods, 
from below into the lifting cylinder. The water the lifting 
piston through open gaps and flows back to the main coolant circuit 
via the pump. The pistons lifted by the flow raise the absorber rods. 
The piston and therefore the absorber rod is held in position by the 
magnetic field of the energised solenoid, even if the suction flow fails 
or is switched off. After switching off the control current the 
solenoid releases the piston and closes the valve. The piston falls 
under gravity and the absorber rods drop into the shutdown posi- 
tion. There is no mention of special fast shutdown using pressure 
downwards, i.e. in the shutdown direction of the rods. 


23997 Electromagnetic lifting mechanism for a control rod of a 
nuclear reactor. Ruoss, C.W. (to Combustion Engineering, Inc., 
Windsor, Conn. (USA)). German(FRG) Patent 2,259,583/C/. 24 Jun 
1976. Sp. (In German). 

This construction prevents any undersirable movement of the 
control rod coupled to the lifting mechanism, either on loss of 
voltage, great change of external position (capsizing of a ship) or 
during control rod stepping movements. This is achieved by me- 
chanical-electrical interlocking of the moving and position locking 
forces as follows: A cylindrical extension of the control rod has 
triangular shaped recesses spaced equally in an axial direction over 
the length of the required travel. Between the guide tube which 
closely surrounds this lifting rod and a tube with multiple diameters 
are located several magnet armatures and mechanical parts. The 
magnet system inside consists of several solenoids on the outer tube 
with the armatures. On energising the first magnet system it attracts 
and draws a fixing ratchet (so called here) against a spring out of 
engagement with the ‘toothed rack’. On energising a second magnet 
system it engages a ‘transport ratchet’ with the toothed rack. Be- 
cause the solenoids of both systems are connected in series, the 
lifting rod is always held by one of the two ratches. The transport 
ratchet is axially movable by a third magnet system. If this system is 
energised in addition to the other two, the control rod moves one 
step, e.g. upwards. After de-energising the systems 1 and 2, the new 
position is fixed, after de-energising system 3 the transport ratchet is 
disengaged to its outer position, either by spring pressure in magnet 
system 3 or (in an alternative arrangement) by energising a 4th 
magnet system. By repeating the correct switching sequence the 
control rod is lifted by the required amount, by another switching 
sequence it is lowered. The switching sequence with the correct time 
intervals and suitable DC voltages is provided by a central synchro- 
nous timing system and a mains supply unit. 


23998 Drive mechanism for a cruciform nuclear reactor control 
rod. Kornbichler, H.; Seidle, P. (to Licentia Patent-Verwaltungs- 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). German(FRG) 
Patent 2,048,029/B/. 26 May 1976. 4p. (In German). 

The improvement of the design of a cruciform control rod 
drive for a nuclear reactor is to decrease the linear dimensions 
without essentially reducing the free flow cross-section outside the 
reactor core. This is achieved by using the control rod guide tube 
as as lifting cylinder and providing the four wings with 
slots. 


23999 Absorber rod with outer thread of different pitch. Glahe, 
E. (to Hochtemperatur-Kernkraftwerk G.m.b.H. (HKG), Uentrop 
(Germany, F.R.)). German(FRG) Patent 2,158,178/B/. 20 May 
1976. 3p. (In German). 

The absorber rods for nuclear reactors with spherical fuel 
elements protected by patent 21 12 472, can be improved further if 
they are made so that the pitch of the thread in the area of the free 
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end of the rod is infinite. This is achieved by introducing bars 
parallel to the rod axis in the surface of the absorber rods. 


24000 Device for nuclear power reactor control. Golyand, L.N.; 
Kamenskii, A.M.; Kvasnikov, S.P. USSR Patent 473,220/A/. 5 Jun 
1975. 3p. (In Russian). 

Filed 30 Mar 1973. 

A device is described serving for regulation of the nuclear 
reactor efficiency. The device accomodates a heat carrier pressure 
controller with key-driven OR” logical block, efficiency limitation 
and unloading regulator with an updating unit, at least one coinci- 
dence block and pickups a the operation of the circulation 

umps. The device has been modified to have supplementary “OR- 

OT” logic elements ensuring a single reduction of the reactor 
efficiency after the main circulation pumps are cut off. It provides 
higher dynamic performances of the device. 


24001 Process heat reactor. Chaix, J.E.; Fajeau, M.; Le Borgne, 
E.; Zerouki, A. (to CEA, 75 - Paris (France)). French Patent 
2,308,167/A/. 18 Apr 1975. 10p. (In French). 

Said invention relates to a process heat nuclear reactor fulfill- 
ing the safety criteria required for district heating. More precisely, it 
is concerned with a liquid absorber controlled reactor. The reactor 
vessel contains a core cooled by a primary fluid circulated through 
the vessel by natural convection, the fuel elements therein being 
possibly of the plate type, then again a heat exchanger provided with 
diving tubes through which a secondary fluid flows. Said reactor 
safety results from the judicious association of the accumulators and 
reservoir of absorber, respectively connected to the upper part and 
the basement of the core structure through which the absorbing fluid 
flows up and down. 


24002 Scram rod drive. Vostokov, V.S.; Temnov, R.P.; Fomin, 
Yu.P. USSR Patent 451,399/A/. 15 Mar 1975. Filed date 6 Feb 1973. 
3p. (In Russian). 

A drive design has been elaborated as to the scram rod of the 
nuclear reactor accomodating a linear asynchronous electric motor, 
portative electromagnet, D.C. and A.C. sources. The motor and 
electromagnet windings are connected in "a star” circuit with tne 
A.C. source, whereas the D.C. source is connected with the neutral 
wires of the “stars’’. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 24166, 24190, 25099, 25100, 
25102, 25135, 25145, 25154, 25181 


24003 Impact of law on the siting of plants in Italy. Kovan, D. 
Nucl. Eng. Int.; 22: No. 236, 64-66(Oct 1977). 

The 1975 law which attempted to establish coherent proce- 
dures for approving sites for nuclear facilities in Italy also directed 
the major government bodies to begin the process of establishing a 
long term siting plan including a ‘bank’ of suitable sites. The most 
important of the technical problems encountered is the difficult 
geological conditions of the country. The method of approach in 
establishing a ‘site bank’, the techniques being developed for selec- 
tion, and methods of assessment are considered. 


SITING 
REFER ALSO TO CITATION(S) 25233, 25234, 25235, 25236, 25237 


24004 (ANL/SAREF—75-1(Vol.2)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume II. Building 
and facilities. (Argonne National Lab., Ill. (USA)). Dec 1975. Con- 
tract W-31-109-ENG-38. 197p. Dep. NTIS, PC A09/MF AO1. 

The conceptual design of Safety Research Experiment Facili- 
ty (SAREF) site system includes a review and evaluation of previous 
geotechnical reports for the area where SAREF will be constructed 
and the conceptual design of access and in-plant roads, parking, 
experiment-transport-vehicle maneuvering areas, security fencing, 
drainage, borrow area development and restoration, and landscap- 
ing. 


24005 (CONF-771109—49) Support for a nuclear future: student 
response to the CRBRP. Bremseth, M.D.; Clelland, D.A. (Tennessee 
Univ., Knoxville (USA). Dept. of Sociology). 1977. Contract EY-76- 
C-15-1200. Sp. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Results are presented of a multiple regression analysis of 
questionnaire data from two random samples of University of Ten- 
nessee seniors. Data were collected from 94 students with science/ 
engineering majors (the “Tech” sample), and 91 students with non- 
science/engineering majors (the “Mass” sample—which represents 
the majority of the students). The purpose of the analysis was to 
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isolate factors which independently explain student response to the 
CRBRP and to breeder reactors in general. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 25153 


24006 Certain problems of radiation safety at nuclear power 
plants based on WWER-440 reactors. Voronin, L.M.; Volkov, A.P.; 
Kozlov, V.F. At. Energ. (USSR); 41: No. 4, 235-238(Oct 1976). (In 
Russian). 

The studies of radiation safety at serial atomic power stations 
with WWER-440 have shown that the level of penetrating radiations 
does not exceed the permissible values; personnel irradiation is on 
the average not higher than 5% MPD annually. The slight blow-out 
of radioactive gases (3-30 Ku/day) and iodine (>10~* Ku/day) is 
indicative of low content of fission products in the water coolant and 
of rather high pressurization of production equipment. With such a 
low blow-out the content of radionuclides fixed in air, water reser- 
voirs, soil, plants, and of radioiodine in milk has been not higher than 
that of the background. External irradiation of the population can 
reach, by estimates, the level of not higher than 1-2% of the 
background. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 25153 


24007 (ORNL/NUREG—32) Validation of the kinetic ae 
for predicting the composition of chlorinated water 

power plant cooling systems. Lietzke, M.H. (Oak Ridge National 
Lab., Tenn. (USA)). 31 Oct 1977. Contract W-7405-ENG-26. 18p. 
Dep. NTIS, PC A02/MF A0O1. 

The purpose of this report is to present a validation of a 
previously described kinetic model which was developed to predict 
the composition of chlorinated fresh water discharged from power 
plant cooling systems. The model was programmed in two versions: 
as a stand-alone program and as a part of a unified transport model 
developed from consistent mathematical models to simulate the 
dispersion of heated water and radioisotopic and chemical effluents 
from power plant discharges. The results of testing the model using 
analytical data taken during operation of the once-through cooling 
system of the Quad Cities Nuclear Station are described. Calcula- 
tions are also presented on the Three Mile Island Nuclear Station 
which uses cooling towers. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 23821, 23824, 23838, 23854, 
23903, 23984, 23985, 24004, 24049, 24065, 24066 


24008 (ANL/SAREF—75-1(Vol.3)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume III. Utilities. 
(Argonne National Lab., Ill. (USA)). Dec 1975. Contract W-31-109- 
ENG-38. 273p. Dep. NTIS, PC Al2/MF AOl. 

The SAREF Electric Power System supplies and distributes 
power from the EBR-II switchgear for operation of all normal 
facilities on the site, from an on-site Experiment Diesel Generator 
for operation of all experiment related loads, and from an emergency 
engine generator and/or an uninterruptible power supply for o 
ation of all essential and critical loads during a failure of both of the 
other two systems. 


24009 (ANL/SAREF—75-1(Vol.4)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume IV. Reactor 
containment. (Argonne National Lab., Ill. (USA)). Dec 1975. Con- 
tract- W-31-109-ENG-38. 134p. Dep. NTIS, PC A0O7/MF AOIl. 

The principal purpose of the SAREF Reactor Containment 
Building (RCB) is to prevent the uncontrolled release of radioactive 
materials to the atmosphere as a result of accidental occurrences 
inside the containment. The RCB houses numerous reactor systems 
and components including the Prestressed Concrete Reactor Vessel 
(PCRV). The design of the RCB is of reinforced concrete (steel- 
lined). The containment building is embedded nearly 100 feet in lava 
rock. It has therefore been necessary to independently formulate an 
appropriate and conservative design approach. 


24010 (ANL/SAREF—75-1(Vol.5)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume V. Reactor 
vessel and closure. (Argonne National Lab., Ill. (USA)). Dec 1975. 
Contract W-31-109-ENG-38. 216p. Dep. NTIS, PC A10/MF AOI1. 

The Prestressed Concrete Reactor Vessel (PCRV) will serve 
as the primary pressure retaining structure for the Safety Research 
Experiment Facility (SAREF) reactor. The reactor core, control 





2464 ENERGY RESEARCH ABSTRACTS 


rod drive room, primary heat exchangers, and gas circulators will be 
located in cavities within the PCRV. The orientation of these 
cavities, except for the control rod drive room, will be similar to the 
high-temperature gas-cooled reactor (HTGR) designs that are cur- 
rently proposed or under design. Due to the nature of this type of 
structure, all biological and radiological shielding requirements are 
incorporated into the basic vessel design. At the midcore plane there 
are three radially oriented slots that will extend from the outside 
surface of the PCRV to the reactor core liner. These slots will 
accommodate each of the fuel motion monitoring systems which will 
be part of the observation apparatus used with the loop experiments. 


24011 (ANL/SAREF—75-1(Vol.7)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume VII. Reactor 
cooling. (Argonne National Lab., Il]. (USA)). Dec 1975. Contract W- 
31-109-ENG-38. 180p. Dep. NTIS, PC A09/MF AO1. 

The Reactor Cooling System (RCS) will provide the required 
cooling during test operations of the Safety Research Experiment 
Facility (SAREF) reactor. The RCS transfers the reactor energy 
generated in the core to a closed-loop water storage system located 
completely inside the reactor containment building. After the reactor 
core has cooled to a safe level, the stored heat is rejected through 
intermediate heat exchangers to a common forced-draft evaporative 
cooling tower. The RCS is comprised of three independent cooling 
loops of which any two can remove sufficient heat from the core to 
prevent structural damage to the system components. 


24012 (ANL/SAREF—75-1(Vol.9)) Safety Research Experi- 
ment Facility project. Conceptual design report. Volume IX. Experi- 
ment handling. (Argonne National Lab., Ill. (USA)). 1 Dec 1975. 
Contract W-31-109-ENG-38. 112p. Dep. NTIS, PC A06/MF AOl. 

Information on the SAREF Reactor experiment handling 
system is presented concerning functions and design requirements, 
design description, operation, casualty events and recovery proce- 
dures, and maintenance. 


24013 (ANL/SAREF—75-1(Vol.10)) Safety Research Experi- 
ment Facility Project: conceptual design report. (Argonne National 
Lab., Ill. (USA)). Dec 1975. Contract W-31-109-ENG-38. 71p. Dep. 
NTIS, PC A04/MF AO1. 

The Sodium Experiment Loop Cooling System provides the 
SAREF with a broad range of testing capability. The loop consists 
of sodium pumps, heat exchanger, cold trap, expansion tank, stor- 
age/dump tank and the related valves, instrumentation and controls 
required to simulate the thermo/hydraulic sodium conditions in an 
experiment test vehicle. The system has been designed to accommo- 
date tests up to a prototypic multisubassembly experiment (equiva- 
lent to 4 - 271 pin subassemblies). During operation, sodium is 
pumped through an experimental test vehicle, to the heat exchanger 
and back to the —— A storage/dump tank, a cold trap clean-up 
system, a Nak-to-air heat exchanger and an inert gas blanket expan- 
sion tank complete the loop system. 


24014 (ANL/SAREF—75-1(Vol.12)) Safety Research Experi- 
ment Facility Project. Conceptual design report. Volume XII. Cost and 
schedule estimates. (Argonne National Lab., Ill. (USA)). Dec 1975. 
Contract W-31-109-ENG-38. 561p. MF AO1. 

Portions of document are illegible. 

Included are sections dealing with project schedules, cost 
estimates, long lead procurements, and facility operations. (DG) 


24015 (BNWL—S510) Design and development quality assurance 
requirements for the FFTF. Albert, W.G. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 23 Oct 1968. Contract EY-76-C-06- 
1830. 55p. Dep. NTIS, PC A04/MF AOI. 

The document is presented to provide general management 
requirements for Pacific Northwest Laboratory (PNL) and contrac- 
tor design and development quality assurance programs to assure the 
required quality level of the various items required for the FFTF. 
The document is applicable as imposed by the contract to FFTF 
contractors and subcontractors. The document is also applicable to 
PNL design and development activities related to the FFTF. 


24016 (COO—3342-6) Low temperature and neutron physics 
studies. Progress report, September 1976—August 1977. Schull, C.G. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Physics). 
Aug 1977. Contract EY-76-S-02-3342. 6p. (MIT—3342-6). Dep. 
NTIS, PC A02/MF AO1. 

Progress on the rebuilding and reinstallation of neutron spec- 
trometers at the reconstructed MIT Research Reactor is reported. 
Some of these units have been operating on a regular basis since 
January 1977 and the research program has resumed. Fundamental 
studies on the operating characteristics of a neutron interferometer 
system are discussed. Preliminary work on specimen preparation 
leading to an extended study of the diamagnetic scattering of neu- 
trons by bismuth is reported. 


24017 (EMD—76-13) Evaluation of the status of the Fast Flux 
Test Facility program. (General Accounting Office, Washington, 
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D.C. (USA)). 15 Nov 1976. 45p. Accounting Office, Washington, 
DC. 


Report to the Congress by the Comptroller General of the 
United States. 

The report presents the current status of and problems associ- 
ated with the construction and testing capabilities of the FFTF. 
Included are sections dealing with program cost experience, A 
gram schedule experience, and status of problems with major heat 
transport system components. (DG) 


24018 (HEDL-SA—1216(Rev.)) Fast flux test facility startup 
plan. Carlisle, C.S.; Noordhoff, B.H. (Hanford Engineering Devel- 
opment Lab., Richland, Wash. (USA)). 1977. Contract EY-76-C-14- 
2170. 37p. (CONF-770822-—7). Dep. NTIS, PC A03/MF AOl1. 

Ma American Nuclear Society meeting; Chattanooga, TN, 
USA (8 Aug 1977). 

The principal features of the FFTF startup plan are described 
and the startup schedule is discussed. The present status of startup 
testing is summarized. 


24019 (HEDL-SA—1!369) FFTF Fuel Handling System, port 
closures and seals: features and experience. Hornberger, D.W. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). 1977. 
Contract EY-76-C-14-2170. 41p. . 

A brief description of the FFTF Fuel Handling System is 
presented, with emphasis on the ex-reactor to in-reactor vessel 
handling machines and techniques. The description includes the 
Closed Loop Ex-Vessel Machine, In-Vessel Handling Machine, 
Floor Valve, In-Vessel Storage Module, and Fuel Transfer Port and 
its Floor Valve Adapter. Each item of equipment is reviewed with 
regard to design features which are important to the functional 
operation both when acting alone and in combination with the 
interfacing component. Where applicable, the different requirements 
imposed on the component during reactor operation and refueling 
are identified, including the expected response to off-normal events. 
In addition, the results of some of the test work which has been done 
on the fuel handling equipment relative to the operational require- 
ments are described and results of purge techniques, measurements 
of inflatable seal leakages, an evaluation of long term diffusion of 
sodium vapor into annular spaces, and identification of potential 
design improvements in the machine operations are included. 


24020 (HEDL-SA—1370) FFTF instrument tree design and de- 
velopment. Packard, R.B. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Sep 1977. Contract EY-76-C-14-2170. 31p. 


A general description of the instrument tree is presented 
along with a discussion of its function in the FFTF. This includes 
the relationship of the instrument tree to the overall operation of the 
reactor. This is followed by a description of the design criteria used 
to develop the unit. The areas covered include flow and temperature 
monitoring of the core, secondary holddown of the core compo- 
nents, support for the control rod system, radiation, thermal and 
major structural requirements. Following each area is a discussion of 
the design features used to satisfy the requirements. A discussion of 
the instrumentation used to monitor the sodium flow and tempera- 
ture of the core is presented. The instrumentation required to oper- 
ate and monitor the instrument tree itself is covered. Fabrication of 
the prototype and installed units is covered with emphasis on areas 
such as the welding of the in-reactor portion which is essentially an 
18,000 pound (8172 Kg), 32 foot (9.75 meters) long solid stainless 
steel weldment. The extensive testing performed on the prototype 
unit in air and sodium and the design changes required for the plant 
units are covered. 


24021 (HEDL-TI—75001-12-1) FSAR Q; responses supplement 
12. Part 1. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 90p. . 

Information is presented concerning the performance charac- 
teristics of FFTF fuel pins. 


24022 (LTR—113-38) Determination of required delay time fol- 
lowing reactor shutdown prior to actuation of LOFT ECCS Bypass. 
Carmichael, C.F. (SEE CODE- 9502158 EG and G Idaho, Inc., 
Idaho Falls (USA). Idaho National Engineering Lab.). 22 Apr 1977. 
Contract EY-76-C-07-1570. 11p. (RE-E—77-179). Dep. NTIS, PC 
A02/MF AOl. 

The results of calculations are presented for the decay time 
required prior to LOFT ECCS shutdown bypass actuation following 
a reactor shutdown. These calculations are based on a LOCA 
occurring during hot shutdown which would void the core. Based 
on an operator response time of 20 minutes to manually establish 
ECC flow, the reactor decay time was calculated to prevent the fuel 
cladding temperature from exceeding 1100°F. Results show that 211 
hours are required following normal reactor shutdown from 55 MW 
reactor power before ECCS shutdown bypass actuation can be 
allowed if the reactor is not in cold shutdown condition. One 
hundred (100) seconds are required following a LOCE before ECCS 
shutdown bypass actuation can be allowed. 
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24023 (ORNL/TM—6188) High Flux Isotope Reactor. Quarter- 
ly report, July—September 1977. Corbett, B.L.; McCord, R.V.; 
Poteet, K.H. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. 
Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AOI. 

Routine reactor operation with three end-of-cycle shutdowns 
and the completion of a fourth carried over from the previous 
quarter resulted in an on-stream time of 95.5 percent. The control 
— were changed, and a new inner control cylinder was installed. 

ic operating data for the quarter are listed. 


24024 (ORNL/TM—6194) Oak Ridge Research Reactor quar- 
terly report, July, August, and September of 1977. Hurt, S.S. III; 
Lance, E.D. (Oak Ridge National Lab., Tenn. (USA)). Jan 1978. 
Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF AOl. 

The ORR operated at an average power level of 29.5 MW for 
23.4% of the time during July, August, and September of 1977. 
Three fuel elements were declared spent (60.7% burnup) during the 
quarter, while five new elements were placed in service. The reactor 
was shut down on seven occasions, none of which were unsched- 
uled. Reactor downtime needed for refueling, maintenance and 
checks was quite low, with the reactor remaining available for 
operation 86.5% of the time. Maintenance activities, both mechani- 
cal and instrument were essentially routine in nature. In-service 
inspections completed during the quarter included inspection of the 
ORR primary heat exchanger No. 2. 


24025 (ORO—4018-8) University of Florida Training Reactor. 
Annual progress report, September 1, 1976—August 31, 1977. Diaz, 
N.J. (Florida Univ., Gainesville (USA). Dept. of Nuclear Engineer- 
ing Sciences). Oct 1977. Contract EY-76-C-05-4014. 46p. Dep. 
NTIS, PC A03/MF AO1. 

During this reporting period (September 1, 1976 through 
August 31, 1977), the UFTR experienced a very large increase in the 
facility utilization for teaching purposes and a consequential decrease 
in the research utilization. Reactor operations student training, a 
formal course in reactor operations, resulted in only 98 hours of 
reactor-on time but consumed 1100 hours of operator-instructor 
time. Sixteen research projects were conducted this year, mainly for 
nuclear pumped laser, laser enhancement and activation analysis 
studies. Service wise, the UFTR maintained a high state-wide visibil- 
ity with these workshops and 47 tours conducted this year. 


24026 (WAPD-TM—1299) Analysis of homogeneous U233 and 
U235 critical assemblies with ENDF/B-IV data (AWBA development 
program). Ullo, J.J.; Hardy, J. Jr. (Bettis Atomic Power Lab., West 
Mifflin, Pa. (USA)). Oct 1977. Contract EY-76-C-11-0014. 91p. Dep. 
NTIS, PC A05/MF AO1. 

Thirty-two U233 and U235 homogeneous aqueous critical 
experiments were analyzed with ENDF/B-IV data. Calculated ei- 
genvalues for both fuel types increased by nearly 2 percent over the 
range of hydrogen/uranium atomic ratio covered (from 2106 to 
27.1). This is attributed mostly to an underprediction of fast leakage, 
with some contribution from the fission and capture resonance 
integrals of ENDF/B-IV U235. Eigenvalue sensitivities to several 
nuclear data changes were examined. Values of the thermal critical- 
ity parameter constraint K2 for U233 and U235 were derived from 
the Gwin-Magnuson critical experiments at the zero leakage limit. 


24027 (WAPD-TM—1307) Monte Carlo analyses of TRX slight- 
ly enriched uranium-H.O critical experiments with ENDF/B-IV and 
related data sets (AWBA Development Program). Hardy, J. Jr. (Bettis 
Atomic Power Lab., West Mifflin, Pa. (USA)). Dec 1977. Contract 
EY-76-C-11-0014. 58p. Dep. NTIS, PC A04/MF AO1. 

Four H2O-moderated, slightly-enriched-uranium critical ex- 
periments were analyzed by Monte Carlo methods with ENDF/B- 
IV data. These were simple metal-rod lattices comprising Cross 
Section Evaluation Working Group thermal reactor benchmarks 
TRX-1 through TRX-4. Generally good agreement with experiment 
was obtained for calculated integral parameters: the epi-thermal/ 
thermal ratio of U238 capture (rho**) and of U235 fission (delta”*), 
the ratio of U238 capture to U235 fission (CR*), and the ratio of 
U238 fission to U235 fission (delta?*). Full-core Monte Carlo calcu- 
lations for two lattices showed good agreement with cell Monte 
Carlo-plus-multigroup P/sub 1/ leakage corrections. Newly meas- 
ured parameters for the low energy resonances of U238 significantly 
improved rho”*. In comparison with other CSEWG analyses, the 
strong correlation between K/sub eff/ and rho*® suggests that U238 
resonance capture is the major problem encountered in analyzing 
these lattices. 


24028 Experimental study of whole core thermal-hydraulic phe- 
nomena in EBR-II. Singer, R.M.; Gillette, J.L. (Argonne National 
Lab., Ill. (USA)). Nucl Eng. Des.; 44: No. 2, 177-186(Nov 1977). 

In the analysis of core-wide temperature distributions in a 
liquid-metal-cooled fast breeder reactor (LMFBR) under both 
normal and abnormal operating conditions, it is commonly assumed 
that there is little, if any, thermal interaction between adjacent 
subassemblies. Since intersubassembly heat transfer tends to reduce 
the transverse temperature gradients in a reactor, thereby ameliorat- 


NUCLEAR REACTOR TECHNOLOGY 2465 


ing the effects of local overheating, this assumption is conservative. 
In order to assess the importance of this effect as well as of flow 
redistribution in a reactor core, an experimental study was conduct- 
ed in EBR-II covering a wide range of operating power and flow 
conditions, including both forced and natural convection. The re- 
sults of this study indicate that radial heat transfer and flow redis- 
tribution are important mechanisms in the thermal-hydraulics of 
LMFBR cores, especially at low flow rates. 


24029 Measurement and evaluation on pulsing characteristics and 
experimental capability of NSRR. Saito, S.; Inabe, T.; Fujishiro, T.,; 
Ohnishi, N.; Hoshi, T. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). J. Nucl. Sci. Technol. 
(Tokyo); 14: No. 3, 226-238(Mar 1977). 

The NSRR programme is in progress in JAERI using a 
pulsed reactor to investigate fuel behaviors under the reactivity- 
initiated accident conditions. Pulsing characteristics and experimen- 
tal capability, especially heat deposition in test fuel rods given by a 
single pulse are key parameters to this purpose. In pulsing perform- 
ance tests, it has been ascertained that the maximum pulsing with 
4.67$ (=3.41%Ak) brings peak reactor power of 21,100 MW and 
core energy release of 117 MW. sec. The calculated time responses 
of reactor power, fuel temperature and cladding surface temperature 
as well as these maximum values at various pulse sizes agreed well 
with measured data. In addition, it has been also ascertained by 
measurement as well as analysis that there are no essential differ- 
ences in pulsing characteristics between the pulsing from critical and 
that from subcritical. The heat deposition in a test fuel rod given by 
a single pulse is much enough as predicted, and a 2.6% enriched 
BWR type fuel rod gains about 230 cal/g.UO2 in the maximum 
pulsing. In case of irradiation of clustered five test fuel rods by a 
single pulse, heat deposition reduces by about 20% for a surrounding 
rod and about 40% for a center rod in comparison with that in a 
single rod irradiation. 


24030 Development and use of a three-dimensional neutron diffu- 
sion theory model of the proposed power burst facility reload core. 
Nigg, D.W. Lawrence, KS; Univ. of Kansas (1977). 188p. University 
Microfilms Order No. 77-28,898. 

Thesis (Ph. D.). 

The Power Burst Facility (PBF) is an especially designed 
nuclear test reactor located at the Idaho National Engineering 
Laboratory (INEL). It has been proposed to extend certain oper- 
ational capabilities of the present reactor core through the installa- 
tion of a replacement, or reload core in the present reactor contain- 
ment vessel. The efforts described involved the development of a 
three-dimensional neutron diffusion theory computer model to be 
used in connection with various calculations associated with the 
design and operation of the proposed PBF Reload Core. The model 
is based on the PDQ-7-II neutron diffusion theory code. It makes use 
of flux synthesis techniques and includes capabilities for analysis of 
thermal-hydraulic reactivity feedback, fuel depletion, fission product 
poisoning, and transuranic element production. Auxiliary multigroup 
neutron transport calculations were employed to generate four- 
group reactor constants for the final model from the basic ENDF/B 
Version IV nuclear cross section data. Reactor constants were 
obtained for a rather wide range of expected conditions. The PBF 
Reload Core model, while incorporating several improvements, is 
somewhat similar to a previously developed three-dimensional flux 
synthesis model of the presently installed PBF core. The successful 
agreement of calculation with experiment obtained with the calcula- 
tional methods incorporated into this previous model creates as 
much confidence in the accuracy of the new Reload Core model as 
can be obtained before actual comparisons with experimental data 
from the Reload Core are available after installation. In addition, the 
Reload Core model has been verified by comparison of flux synthesis 
results obtained with the model to the results of corresponding more 
accurate direct three-dimensional finite-difference calculations. 


24031 Effect of removal of a central thimble on coolant flow 
distribution in a research reactor fuel element. Green, W.J. (Austra- 
lian Atomic Energy Commission, Lucas Heights). pp 528-531 of In 
6th Australasian Hydraulics and Fluid Mechanics conference. 
Sydney; Institution of Engineers (1977). 

From 6. Australasian Hydraulics and Fluid Mechanics confer- 
ence; Adelaide, Australia (5 Dec 1977). 

Using two twice full-size models of a HIFAR research reac- 
tor fuel element, experiments have been performed to determine 
how the flow distribution of coolant gas through the element in a 
transfer flask is affected by removal of the central instrumentation 
thimble. With the thimble present, experimental flow results agree 
with theoretical predictions. Over the range of total flowrates con- 
sidered, mass flow apportioning among the five annular channels 
was independent of annular channel Reynolds number (in the range 
3500 to 10,500) and ranged between 13 and 27 percent of the total 
flowrate. For the case with the thimble removed, interesting experi- 
mental flow characteristics were obtained which could not have 
been predicted. Flow apportioning among the annular channels was 
found to be uniquely dependent upon total flowrate and ranged 
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between 3 and 8 _— for the experimental conditions investigated 
(annular channel Reynolds numbers in the range 800 to 4000). 


24032 Operating experience with experimental breeder reactor-II 
(EBR-ID. Perry, W.H.; Lentz, G.L.; Holmes, J.T.; Wolz, G.C. 
(Idaho National Engineering Lab., Idaho Falls). pp 29-54 of In 1976 
ASME-ANS international conference on advanced nuclear energy 
systems. New York; American Society of Mechanical Engineers 
(1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear aa systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CO 303—. 


As originally designed and operated, EBR-II successfully 

demonstrated the concept of a sodium-cooled fast breeder pov. 
lant with a closed fuel reprocessing cycle (mini-nuclear 

uent operation has been as a test and fuel irradiation facility, 
role which will continue into the foreseeable future. Since 1961, ‘the 
operating experience of EBR-II has been very satisfactory. Most of 
the components and systems have performed well. In particular, the 
mechanical performance of heat-removal systems has been excellent. 
A review of the operating experience reveals that all the original 
design objectives have been successfully demonstrated. To date, no 
failures or incidents have occurred where serious in-core or out-of- 
core consequences have resulted. No water-to-sodium leaks have 
been detected over the life of the plant. At the present time, the 
facility is operating very well and continuously except for short 
shutdowns required by maintenance, refueling, modification and 
minor repair. A plant factor of 66.1 percent was achieved for the 
calendar year 1975. 


24033 Fast flux test facility major component testing experience 
and plant construction experience. Mairson, R.C.; Neuman, M.R.; 
Rutkauskas, V.J.; Shoemaker, F.M.; Tollbom, L. R.; Trego, L.A. 
(Westinghouse Hanford Co., Richland, WA). pp 55- ‘88 of In 1976 
ASME-ANS international conference on advanced nuclear energy 
systems. New York; American Society of Mechanical Engineers 
(1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear a systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

This paper presents the experiences gained to date in the 
testing of major reactor and plant prototype components, and in the 
construction of the Fast Flux Test Facility (FFTF). Several new 
sodium facilities were constructed and confirmation tests on the 
prototype components are continuing. Test conditions and results to 
date are reported for the primary pump, intermediate heat exchang- 
er, sodium-to-air dump heat exchanger, large and small sodium 
valves, purification cold trap, in-vessel handling machine, instrument 
tree, control rod system, closed loop ex-vessel machine, refueling 
equipment and selected maintenance equipment. The construction 
experiences described were generally selected to cover the signifi- 
cant differences from prior experiences on light water reactor plants. 


24034 Development of experimental irradiation devices for mate- 
rials testing in the BOR-60 reactor. Samsonov, B.V.; Shulimov, V.N.; 
Drutikova, V.V.; Seredkin, S.V.; Mel’der, R.R. Vopr. Atom. Nauki 
Tekhn. Ser: Radiatsion. Materialoved., Metokika Tekhn. Oblucheniya; 
5: 7-13(1975). (In Russian). 

The start-up of the industrial test BOR-60 fast-neutron reactor 
made it possible to greatly expand the breadth of research into 
radiation materials technology. It became possible to resolve such 
questions as finishing off fuel cells of newly-built fast-neutron reac- 
tors; study of radiation swelling of stainless steels, study of corrosive 
properties of materials in a flow of sodium under the influence of 
reactor irradiation, and some other questions. In order to perform 
the entire system of studies, experimental devices are necessary to 
permit irradiation of materials under different conditions. Method- 
ology questions of design of irradiating devices for fast-neutron 
reactors are considered. The design of various types of materials 
technology packs, developed by the BOR-60 reactor, is described. 


24035 Fast-thermal critical assembly P-ANNA-1. Adamski, L.; 
Bukowski, K. (Institute of Nuclear Research, Warsaw (Poland)). 
Nukleonika; 19: No. 6, 565-574(1974). (In Russian). 

Two-zone critical assembly containing natural uranium metal 
in the central zone is described. The following parameters have been 
measured: critical masses, reaction rate distributions, fast neutron 
spectra, and reactivity of hydrogen-containing moderators in central 
zone. The results of measurements are compared with the results of 
calculations performed using BNAB-26 and BNAB-70 multigroup 
constants. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


24036 Device for guiding a subthermal neutron beam and focus- 
sing device made of micro-neutron guides. Marx, D. (to Institut Max 
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von Laue - Paul Langevin, 38 - Grenoble (France)). German(FRG) 
Patent 1,803,806/B/. 13 Jan 1977. 4p. (In German). 

The invention concerns a device for guiding, in particular for 
diverting, a subthermal neutron beam with curved boundary surfaces 
at least in one level, whose sides towards the neutron beam are 
covered with at least one coating which reflects the subthermal 
neutrons completely. 


PROPULSION REACTORS 


24037 Nuclear ships: a future transport system. 
Jager, W.; Lettnin, H.; Schaftstall, H.G.; Schroder, E. (GKSS, 
Realstorstr, Geesthacht, Ger.). pp 417-424 of In 1976 ASME-ANS 
international conference on advanced nuclear energy systems. New 
York; American Society of Mechanical Engineers (1976). 

Nuclear power has been introduced as a propulsion plant for 
ships. The utilization and application of nuclear power plants on 
board ship brings up a series of technical, safety and economical 
questions. The technical solutions are demonstrated by the nuclear 
propelled container vessel NCS-80 with a reactor system of the 
EFDR-type which is now in the licensing procedure. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 23170, 23171 


24038 (ANL-K—77-3776-1) Accidental vapor phase explosions 
on transportation routes near nuclear plants. Eichler, T.V.; Napa- 
densky, H.S. (IIT Research Inst., Chicago, Ill. (USA)). Apr 1977. 
Contract W-31-109-ENG-38. 70p. Dep. NTIS, PC A04/MF AO1. 

The report presents the results of a study of the potential blast 
effectiveness of vapor cloud explosions for hydrocarbons released 
under accident conditions associated with transportation routes near 
nuclear plants. The objective is to provide a methodology for 
estimating TNT equivalency of accidents of this type in order that 
safe standoff distances for nuclear plants can be evaluated. Results 
are presented that establish the maximum blast effectiveness that can 
be attributed to fuel-air explosions on the basis of thermodynamics 
and experimental data. A review of accidental vapor cloud explo- 
sions is included and comparisons are made to determine a realistic 
basis for evaluating an accident’s potential destructiveness. 


24039 (BMI-NUREG— 1988) Fission product transport analysis. 
Quarterly progress report, July—September 1977. Task 2. Gieseke, 
J.A.; Baybutt, P.; Jordan, H.; Denning, R.S.; Wooton, R.O.; Jung, 
R.G. (Battelle Columbus Labs., Ohio SCUSA)). 30 Nov 1977. Con- 
tract W-7405-ENG-92. 3ip. Dep. NTIS, PC A03/MF AO1. 

Technical progress during this quarter consisted of complet- 
ing and checking the model for emergency core cooling system 
(ECCS) water scrubbing of fission products for inclusion in the 
TRAP code, identifying fission product source terms data and 
information for initial use under assumed meltdown conditions, 
specifying the thermal-hydraulic conditions to be considered for 
fission product transport in postulated meltdown accidents, and 
choosing a control volume framework for initial use in development 
of the transport model for meltdown conditions. 


24040 (CRBRP-ARD—0185(Vol.2)) Clinch River Breeder Re- 
actor Plant. Integrity of primary and intermediate heat transport 
system piping in containment. (Westinghouse Electric Corp., Madi- 
son, Pa. (USA). Advanced Reactors Div.). Oct 1977. Contract EY- 
76-C-15-1200;EY-76-C-15-2395. 180p. . 

Appendix titles include the development program for ultra- 
sonic examination of primary piping, the development program for 
review of sodium piping experience, the development program for 
long term thermal aging effects on welds, the development program 
for sodium leak detection verification, aerosol and radiation monitor 
sensitivity and response time calculations, an evaluation of postulat- 
ed support failures, and sodium effects on long term material proper- 
ties. 


24041 (CREARE-TN—271) Preliminary analysis of condensa- 
tion-induced transients. Quarterly progress report, July 1, 1977— 
September 30, 1977. Crowley, C.J.; Wallis, G.B.; Rothe, P.H. 
(Creare, Inc., "Hanover, N.H. (USA)). Nov 1977. 57p. Dep. NTIS, 
PC A04/MF AOI. 

Recent results in a program to develop an analytical and 
empirical model for plenum filling in a '/:5-scale model of a pressur- 
ized water reactor are presented. The preliminary status is discussed 
for analytical and experimental efforts to model condensation-in- 
duced transient steam flow and ECC b A simple separated- 
flow model for break pressure drop during ECC injection is pro- 
posed and shown to be superior to homogeneous-flow models ap- 
plied at '/15-scale. 
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24042 (EPRI-NP—525) Zircaloy cladding ID/OD oxidation 
studies. Final report. Westerman, R.E.; Hesson, G.M. (Battelle Pacif- 
ic Northwest Labs., Richland, Wash. (USA)). Nov 1977. Contract 
EY-76-C-06-1830. 130p. MF AO1. 

The ID/OD oxide ratio that forms on Zircaloy tubing at 
temperatures relevant to postulated LOCA conditions was measured 
as a function of time, temperature, and distance from the rupture. 
The average ratio at the rupture position was less than unity, and 
decreased with decreasing test time and increasing distance from the 
point of rupture. The maximum observed ID/OD oxide ratio was 
1.4. Ratios in excess of unity were typically found to be a conse- 
quence of the OD oxide being thinner than would have been 
anticipated from the nominal test conditions. Confirmatory data 
were also obtained on the isothermal oxidation kinetics of Zircaloy. 
These data are in good agreement with those obtained by other 
investigators and confirm the conservative nature of the Baker-Just 
equation that is required for use in licensing calculations. 


24043 (EPRI-NP—571) Rewetting model using a generalized 
boiling curve. Chambre, P.; Elias, E. (California Univ., Berkeley 
(USA). Dept. of Nuclear Engineering). Oct 1977. 69p. Dep. NTIS, 
PC A04/MF AOl. 

An analytical one-dimensional conduction model is developed 
for the rewetting of a hot surface. A generalized boiling curve is 
applied to account for the various heat transfer regimes involved in 
the quenching phenomenon. A non-dimensional velocity is defined, 
which plays the role of an eigenvalue in the solution of the govern- 
ing equation and is shown to generalize the applicability of the 
predicted results for a wide range of experimental conditions. The 
method is applicable for an arbitrary distribution of heat flux in the 
sputtering region and does not require the conventional a-priori 
definition of a rewetting temperature. 


24044 (GEFR-SP—051) Defect analysis program applied to nu- 
clear plant pressure component experience data. Crellin, G.L.; Herr- 
mann, C.R.; Jacobs, I.M.; Smith, A.M. (General Electric Co., St. 
Petersburg, Fla. (USA). Pinellas Peninsula Plant). 1977. Contract 
EY-76-C-03-0893-013. 24p. (CONF-7710108—1). Dep. NTIS, PC 
A02/MF AO1. 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

This paper applies the principles of defect flow analysis to 
experience data accumulated on valves and valve-operators used on 
Emergency Core Cooling Systems for light water reactors. In defect 
flow analysis, discovered defects are analyzed and classified in 
several dimensions using carefully selected “forced choice” re- 
sponses. These dimensions help to discover how the defects original- 
ly entered into the system, how they escaped discovery, how they 
were finally discovered, the corrective action taken as a result of the 
discovery, and the effectiveness of that action. One important dimen- 
sion is a classification as to the tendencies of defects to repeat 
themselves, referred to as systematic defects. This paper deals with 
the difficulties in discovering defects that have systematic tendencies 
and the appropriateness of the corrective action taken once a system- 
atic defect is discovered in operating plants. The overall objective is 
to utilize the operating experience on existing reactors to form a 
basis for “lessons learned” applications on future nuclear power 
plant systems. 


24045 (HEDL-SA—1241) LMFBR accident consequences as- 
sessment. Simpson, D.E. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1977. Contract EY-76-C-14-2170. 39p. 
(CONF-770625—6). Dep. NTIS, PC A03/MF AO1. 

From International conference on nuclear systems reliability 
ms and risk assessment; Gatlinburg, TN, USA (20 Jun 
1977). 

Deterministic analyses of hypothetical LMFBR accidents 
have been applied in safety evaluations of FFTF and CRBRP. These 
analyses involve the application of complex inter-related computa- 
tional techniques to assess a wide range of circumstances more 
extreme than any which are realistically foreseen. Such analyses are 
well suited to be employed in combination with probabilistic tech- 
niques for risk assessment. 


24046 (HEDL-SA—1381) Preliminary results of CSTF aerosol 
behavior test, AB-1. Hilliard, R.K.; McCormack, J.D.; Hassberger, 
J.A.; Muhlestein, L.D. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Oct 1977. Contract EY-76-C-14-2170. 36p. 
(CONF-7710102—1). Dep. NTIS, PC A03/MF AO1. 

From Aerosol transport and release review meeting; Silver 
Springs, MD, USA (27 Oct 1977). 

A large-scale aerosol behavior test (AB-1) was performed in 
the Containment Systems Test Facility (CSTF) containment vessel 
using sodium oxide aerosol generated by a pool of sodium burning in 
air. The purpose was to characterize the aerosol properties and 
compare the experimental results with computer code predictions. 
The 20-meter high CSTF vessel is by far the largest ever used in 
aerosol agglomeration studies and is approximately half-scale of 
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large commercial reactor containment buildings for the parameters 
affecting particle agglomeration and settling. 


24047 (LA—7039-PR) Nuclear reactor safety. Quarterly pro- 
gress report, July 1—September 30, 1977. Jackson, J.F.; Stevenson, 
M.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. 
Contract W-7405-ENG-36. 88p. Dep. NTIS, PC A05/MF AO0Ol. 

Information is presented concerning LWR safety research; 
LMFEBR safety research; HTGR safety research; GCFR core dis- 
ruptive test program; and containment systems studies and evalua- 
tion. 


24048 (LA-NUREG—6934-PR) Nuclear reactor safety. Quar- 
terly progress report, April 1—June 30, 1977. Jackson, J.F.; Steven- 
son, M.G. (comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). 
Aug 1977. Contract W-7405-ENG-36. 103p. Dep. NTIS, PC A06/ 
MF AOI. 

Information on reactor safety is presented concerning LWR 
safety research, LMFBR safety research, HTGR safety research, 
GCFR core disruptive test program, and containment systems stud- 
ies and evaluation. 


24049 (LTR—1112-118) LOFT LOCE transient thermal analy- 
sis for 6 in., 8 in., 10 in., and 12 in. primary coolant blowdown piping. 
Research, engineering, and construction report. Howell, S.K. (SEE 
CODE- 9502158 EG and G Idaho, Inc., Idaho Falls (USA). Idaho 
National Engineering Lab.). 16 Sep 1977. Contract EY-76-C-07- 
1507. 30p. (RE-A—77-091). NTIS, MF AO1. 

Portions of document are illegible. 

Several sections of the LOFT primary coolant blowdown 
piping were analyzed for temperature transients occurring during a 
Loss of Coolant Experiment (LOCE). The LOCE fluid conditions 
were chosen to conservatively represent the most severe operating 
conditions occurring in the piping. Temperature gradients will be 
used by the Applied Mechanics Branch to determine thermal stresses 
and the allowable thermal cycles for the piping. The only other 
significant thermal cycle (heat-up or cooldown) was not analyzed 
because the DTs for this cycle for the pipe sections analyzed will be 
small (less than 15°F) and will have a very minor effect on the 
allowable number of thermal cycles. 8 inch-Sch 160, 10 inch-Sch 
140, 12 inch-Sch 160, and a special 6 inch section of stainless steel 
piping were analyzed. The temperature gradients for each case were 
expressed in the DT form required for the ASME Section III pipe 
equations. 


24050 (MLM-MU—77-70-0004) Aerosol characterization from a 
simulated HDCA. Annual report. NRC program A1171-2. Johnson, 
E.W.; Fleming, D.L.; Zielinski, R.E.; Zanotelli, W.A. (Mound Lab., 
Miamisburg, Ohio (USA)). 27 Oct 1977. Contract EY-76-C-04-0053. 
30p. Dep. NTIS, PC A03/MF AO1. 

Studies were performed to determine the existence of trisodi- 
um uranium (V) oxide (NasUQ,), since this compound's thermody- 
namic properties are similar to the compound Nas (U,Pu)O, sup- 
posedly formed in a HCDA. Although the actual conditions of heat 
and inert atmosphere were not completely duplicated, a general idea 
of the compounds formed and their behavior were assessed. The 
study indicated that the major components formed from a reaction 
of sodium, uranium, and stainless steel in an air atmosphere were B- 
sodium metauranate (8-Na2UQ,) and sodium diuranate (Na2U20;), 
rather than trisodium uranium (V) oxide (NasUQ,). The compound 
tetrasodium uranyl carbonate Na,UO2(COs)s was the major com- 
pound formed when the pellets were heated in an argon atmosphere. 
Although one exception was encountered, experimental evidence 
indicates that stainless steel does not react with sodium or uranium 
during a HCDA. 


24051 (NP—22742) Pressure pulse propagation in piping sys- 
tems. Final report. Cagliostro, D.J.; Wiersma, S.J.; Florence, A.L. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Jun 1975. 123p. 
Research Inst., Menlo Park, CA. 

Experiments were conducted in which well-characterized 
pulses were generated in water-filled stainless steel piping systems 
consisting of a straight section of pipe, an open rectangular loop, and 
a closed rectangular loop. In some of the experiments, the closed 
loop was fitted with a standoff pipe that was filled with either water 
or air. The pulse shapes were typical of those expected in the 
secondary piping system as a result of a sodium-water reaction in a 
Liquid Metal Fast Breeder Reactor. The pipe thickness and diameter 
and the elbow radius are those typical of the Clinch River Fast 
Breeder Reactor reduced to 1/8-scale. Elastic piping response was 
stimulated (no plastic deformations). Pulse propagation behavior was 
monitored by pressure transducers installed in the piping wall at key 
locations. The overall results show that pulse propagation behavior 
exhibits (1) reduction of peak pressure and impulse after traversing 
an elbow, (2) reduction of peak pressure, but not of impulse, after 
passing a filled standoff pipe, (3) annihilation when meeting an 
empty standoff pipe, and (4) simple pressure addition when meeting 
a similar pulse. 





2468 ENERGY RESEARCH ABSTRACTS 


24052 (NUREG—0391) Primary aerosol particle-size distribu- 
tion from homogeneous nucleation condensation and particle growth. 
Kennedy, M.F.; Erdman, C.A.; Reynolds, A.B.; Waltar, A.E. (Vir- 
ginia Univ., Charlottesville (USA). Dept. of Nuclear Engineering 
and Engineering Physics). Nov 1977. 95p. (UVA—529106/NEEP- 
77/102). NTIS $6.00. 

The process of forming aerosols by homogeneous nucleation 
condensation followed by condensation growth was studied as a 
potential source of submicrometre aerosols in LMFBR accidents. A 
model was developed for calculating particle size distributions fol- 
lowing nucleation and growth. This model was applied to experi- 
ments at ORNL where UO: fuel pellets were partially vaporized in 
an argon atmosphere and the resulting primary particle size distribu- 
tion was measured. The low range of particle sizes observed in the 
ORNL tests could be reproduced by the model by assuming large 
mixing rates between the fuel vapor and the argon, thus indicating 
that homogeneous nucleation condensation was likely the source of 
the small particles observed. 


24053 (ORNL/NUREG/TM—135) Multirod Burst Test Pro- 
gram quarterly progress report, April—June 1977. Chapman, R.H. 
(Oak Ridge National Lab., Tenn. (USA)). 14 Nov 1977. Contract W- 
7405-ENG-26. 63p. Dep. NTIS, PC A04/MF AO1. 

Checkout of the multirod test facility was completed, and 
operation and test procedures were prepared. Fabrication of the first 
4 x 4 test bundle was nearly compieted, using the best fuel simulators 
(internal heaters) available at the time. Since this was the first time 
some of the assembly procedures were used under strict quality 
control measures, difficulties were encountered; these are discussed 
in some detail. Two additional single-rod burst tests (SR-28 and SR- 
29) were conducted. The fuel pin simulators used in these tests were 
fabricated as prototypes to verify the procedures used in fabricating 
the simulators for the first bundle. Conditions selected for these tests 
were representative of those planned for the first bundle test to give 
a basis for comparison. Simulators for the second 4 x 4 test array 
were received and accepted; in-house preparations are under way on 
this group. About half of the fuel simulators required for the third 
test array have been received and are undergoing acceptance inspec- 
tion and evaluation. All the single-rod tests were reviewed and 
evaluated for validity; several tests were eliminated from the data set 
as a result of this process. The valid tests and pertinent results are 
summarized. 


24054 (ORNL/NUREG/TM— 165) Inventory and relative bio- 
logical hazard of LMFBR core materials. Tobias, M.L. (Oak Ridge 
National Lab., Tenn. (USA)). 16 Jan 1978. Contract W-7405-ENG- 
26. 15p. Dep. NTIS, PC A02/MF AOI. 

Information on the composition of an LMFBR core by ele- 
ment has been collected on the basis of published design data and 
ORIGEN calculations. The mass quantities of structural materials, 
actinides, and fission products are in the ratio of 1:1.4:0.1 with 
actinides, particularly plutonium and neptunium, representing the 
major inhalation and ingestion hazard. Some of the fission products 
are present in quantities large enough to suggest that they warrant 
specific attention in source term analysis. 


24055 (ORNL/NUREG/TM—170) Quarterly progress report 
on fission product behavior in LWRs, July—September 1977. Malin- 
auskas, A.P.; Lorenz, R.A.; Collins, J.L. Osborne, M.F.; Whatley, 
S.K.; Towns, R.L.; Kirkland, O.L. (Oak Ridge National Lab., Tenn. 
(USA)). Jan 1978. Contract W-7405-ENG-26. 39p. Dep. NTIS, PC 
A03/MF AOl. 

Four tests designed to provide fission product release infor- 
mation os applicable to a reactor loss-of-coolant accident 
were performed in the High Burnup Test Series. The fuel rod 
segments were prepressurized with helium so that rupture into a 
flowing steam atmosphere occurred when the fuel rod temperature 
reached 900°C. These four tests conclude all of the scheduled 
experiments with high burnup fuel in the 900 to 1200°C temperature 
range. The conceptual design and cost estimates for the Fission 
Product Transport Test Facility (FPTTF) were completed; a pre- 
liminary draft of the design report was transmitted to NRC for 
comment. 


24056 (ORNL/NUREG/TM—172) November 1977 monthly 
highlights for Office of Nuclear Regulatory Research Programs at 
Oak Ridge National Laboratory. Mynatt, F.R. (comp.). (Oak Ridge 
National Lab., Tenn. (USA)). 12 Dec 1977. Contract W-7405-ENG- 
26. 31p. Dep. NTIS, PC A04/MF AOI. 

Brief highlights are presented for the following safety-related 
programs: heavy section steel technology, fission product beta and 
— energy release, fission product release from LWR fuel, 
ission product transport tests, multirod burst tests, Nuclear Safety 


Information Center, PWR blowdown heat transfer-separate effects, 
Zircaloy fuel cladding collapse studies, aerosol release and transport 
from LMFBR fuel, advanced instrumentation for reflood studies, 
HTGR safety analysis and research, design criteria for piping and 
nozzles, and noise diagnostics for safety assessment. 
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24057 (ORNL/NUREG/TM—174) Fission product beta and 
gamma energy release. Quarterly progress report, July—September 
1977. Dickens, J.K.; Emery, J.F.; Freestone, R.M.; Love, T.A.; 
McConnell, J.W.; Northcutt, K.J.; Peelle, R.W. (Oak a National 
Lab., Tenn. (USA)). 15 Dec 1977. Contract W-7405-ENG-26. 26p. 
Dep. NTIS, PC A03/MF AO1. 

Fission chambers containing foils of 140 gm to 280 pgm 

239Pu were exposed to an external beam of thermal neutrons of 
approximately 10° n/cm*/sec for approximately 40 hours. Counting 
rates and pulse-height spectra were observed. Following the end of 
the exposure the chambers were moved to the low-background 
counting area, and the resulting fission-product gamma rays were 
counted using our 90 cc Ge(Li) detector for 6 hr to 4 wk after the 
end of irradiation. Data reduction of the *®Pu + n/sub thermal/ 
gamma-ray energy-release measurements was nearly completed. An 
example of the gamma-ray spectra obtained from the data reduction 
is given. 
24058 (ORNL/TM—6020) Breeder reactor safety and core sys- 
tems programs. Progress report, April—June 1977. Fontana, M.H.; 
Wantland, J.L. (Oak Ridge National Lab., Tenn. (USA)). 21 Nov 
1977. Contract W-7405-ENG-26. 94p. . 

Information is presented concerning THORS analysis and 
data evaluation; detection methods development; THORS facility 
operation; materials for fuel pin simulation; Sodium Boiling Test 
Facility (SBTF); neutronics analysis of a disrupted core; central 
computerized data base for breeder reactor safety codes; model 
evaluation of breeder reactor radioactivity releases; breeder reactor 
reliability data analysis; and environmental assessment of advanced 
breeder reactor fuels. 


24059 (PB—270061) Effects of cracks on the seismic analysis of 
reinforced concrete nuclear containment vessels. Interim report. 
Smith, J.K. (Cornell Univ., Ithaca, N.Y. (USA)). Apr 1977. 175p. 
NTIS PC A08/MF AOl1. 

This investigation studies the feasibility of the proposal for 
eliminating or reducing inclined steel in concrete containment ves- 
sels. The plausibility of this alternative design, which uses the 
combination of dowel action of the longitudinal reinforcement and 
the shear transfer capacity of the horizontal cracks, is studied. The 
results of tests performed to investigate the shear transfer character- 
istics of cracks are shown and discussed. The test results are used as 
input to a finite element model which is used to study the shear stress 
distribution of cracks. A computer program is developed which 
incorporates these experimental and analytical results into the seis- 
mic analysis of a cracked reinforced concrete containment vessel. A 
linear seismic analysis which yields results giving a least squares fit 
to the nonlinear results for the synthetic earthquake is also devel- 
oped. 


24060 (SAND—77-1134) Advanced Reactor Safety Research 
Program quarterly report, April—June 1977. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 
207p. (NUREG—0181-3). Dep. NTIS, PC A10/MF AO1. 

Information is presented concerning accident energetics; core 
debris behavior; sodium containment and structural integrity; re- 
search for elevated temperature design criteria; fuel motion detec- 
tion; ACPR fuel motion system; and advanced reactor safety re- 
search assessment. 


24061 (SAND—77-1342) Eulerian finite-difference calculations 
of explosions in partially water-filled overstrong cylindrical contain- 
ment vessels. Thompson, S.L.; Herrmann, W. . (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract-EY-76-C-04-0789. 145p. 
Dep. NTIS, PC A05/MF AO1. 

Portions of this document are illegible. 

Calculations, using the two-dimensional Eulerian finite-differ- 
ence code CSQ, were performed for the problem of a small spherical 
high-explosive charge detonated in a closed heavy-walled cylindrical 
container partially filled with water. Data from corresponding ex- 
periments, specifically performed to validate codes used for hypo- 
thetical core disruptive accidents of liquid metal fast breeder reac- 
tors, are available in the literature. The calculations were performed 
specifically to test whether Eulerian methods could handle this type 
of problem, to determine whether water cavitation, which plays a 
large role in the loadings on the roof of the containment vessel, 
could be described adequately by an equilibrium liquid-vapor mixed 
phase model, and to investigate the trade-off between accuracy and 
cost of the calculations by using different sizes of computational 
meshes. Comparison of the experimental and computational data 
shows that the Eulerian method can handle the problem with ease, 
giving good predictions of wall and floor loadings. While roof 
loadings are qualitatively correct, peak impulse appears to be affect- 
ed by numerical resolution and is underestimated somewhat. 


24062 (SAND—77-1713C) Synergistic effects and source term 
considerations associated with Class IE LOCA qualification 
Bonzon, L.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
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Contract EY-76-C-04-0789. 5p. (CONF-771126—6). Dep. NTIS, PC 
A02/MF AOl1. 

From 5. water reactor safety research information meeting; 
Gaithersburg, MD, USA (7 Nov 1977). 

The paper describes the synergistic effects and radiation 
source signature tasks to date and the goals for FY 78. The efforts 
under the synergistic effects task have been concentrated in four 
areas: (1) conduct of sequential and simultaneous LOCA typetests on 
typical Class IE equipment to evaluate synergistic effects, (2) acqui- 
sition of off-site synergism data, (3) design of an upgraded test 
facility, and (4) acquisition of comprehensive Class IE equipment 
lists and equipment data packages. The primary effort concerning 
radiation source signature has been to specify the LOCA radiation 
signature. 


24063 (SAND—77-1828C) Preliminary results from initial in- 
pile debris bed experiments. Rivard, J.B. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. i4p. (CONF- 
771109—62). — NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

An accident in a liquid metal fast breeder reactor (LMFBR) 
in which molten core material is suddenly quenched with subcooled 
_ sodium could result in extensive fragmentation and dispersal 
of fuel as subcritical beds of frozen particulate debris within the 
reactor vessel. Since this debris will continue to generate power due 
to decay of retained fission products, containment of the debris is 
threatened if the generated heat is not removed. Therefore, the initial 
safety question is the capacity which debris beds may have for 
transfer of the decay heat to overlying liquid sodium by natural 
processes—i.e., without the aid of forced circulation of the coolant. 
Up to the present time, all experiments on debris bed behavior either 
have used substitute materials (e.g., sand and water) or have em- 
ployed actual materials, but atypical heating methods. Increased 
confidence in the applicability of debris bed simulations is afforded if 
the heat is generated within the fuel component of the appropriate 
fast reactor materials. The initial series of in-pile tests reported on 
herein constitutes the first experiments in which the internal heating 
mode has been produced in particulate oxide fuel immersed in liquid 
sodium. Fission heating of the fully-enriched UO: in the experiment 
while it is contained within Sandia Laboratories Annular Core Pulse 
Reactor (ACPR), operating in its steady-state mode, approximates 
the decay heating of debris. Preliminary results are discussed. 


24064 (TFBP-TR—246) Light water reactor fuel response during 
reactivity initiated accident type tests. Fujishiro, T.; Johnson, R.L.; 
MacDonald, P.E.; McCardell, R.K. (SEE CODE- 9502158 EG and 
G Idaho, Inc., Idaho Falls (USA). Idaho National Engineering 
Lab.). Dec 1977. Contract EY-76-C-07-1570. 199p. Dep. NTIS, PC 
A09/MF AOl. 

A summary is presented of existing test results, data correla- 
tions, and interpretations relevant to the current understanding of 
nuclear fuel behavior under conditions of a reactivity initiated acci- 
dent. Experimental data are included from test programs previously 
carried out in the SPERT and TREAT facilities at the Idaho 
National Engineering Laboratory and currently ongoing in the Japa- 
nese Safety Research Reactor. These programs have investigated the 
thresholds, modes and consequences of fuel rod failure. The results 
of tests form a set of baseline data with which the results of tests 
with fuel rod design variations, environmental variations, elevated 
burnup, and waterlogged fuel are compared and evaluated. 


24065 (TID—28027/1) LOFT integral test system final safety 
analysis report. Revision 1. Volume 1 of 3. (SEE CODE- 9502158 EG 
and G Idaho, Inc., Idaho Falls (USA). Idaho National Engineering 
Lab.). Aug 1977. Contract EY-76-C-07-1570. 735p. NTIS, MF AO1. 

Portions of document are illegible. 

A revised safety analysis of the LOFT facility is presented. 
Chapters are included on the experimental program, site and envi- 
ronment, reactor, mobile test assembly, containment facility, and 
engineered safety features. 


24066 (TID—28027/2) LOFT integral test system final safety 
analysis report. Revision 1. Volume 2 of 3. (SEE CODE- 9502158 EG 
and G Idaho, Inc., Idaho Falls (USA). Idaho National Engineering 
Lab.). Aug 1977. Contract EY-76-C-07-1570. 663p. NTIS, MF AOl. 

Portions of document are illegible. 

Revised data concerning the safety of the LOFT facility are 
presented. Chapters are included on support buildings and facilities, 
instrumentation and controls, electrical systems, auxiliary systems, 
secondary coolant system, and waste systems. 


24067 (TREE-NUREG—1187) Power-Cooling-Mismatch Test 
Series: Test PCM-3 postirradiation examination. Seiffert, S.L. (SEE 
CODE- 9502158 EG and G Idaho, Inc., Idaho Falls (USA). Idaho 
National Engineering Lab.). Dec 1977. Contract EY-76-C-07-1570. 
95p. = NTIS, PC A05/MF AO1. 

e results are presented of the postirradiation examination of 


four previously unirradiated pressurized water reactor (PWR) type 
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fuel rods tested in-pile in pre- and post-DNB (departure from nucle- 
ate boiling) operation. All four rods remained intact during the DNB 
testing and subsequent reactor shutdown. Two of the tested fuel rods 
showed evidence of surface damage, characterized by cladding 
collapse and oxide spalling. Metallographic examination of the clad- 
ding microstructure of the two fuel rods which exhibited extensive 
collapse in the film boiling zone indicated that those rods operated at 
temperatures above the a + £ to B-phase transformation tempera- 
ture of 1245°K for the zircaloy cladding. The other two fuel rods, 
which exhibited less extensive collapse, operated at temperatures 
below the a + B phase transformation temperature of 1105°K. Rod 
A-0021 failed during remote handling following the test. Prior beta 
grain boundary embrittlement is postulated as the failure mechanism. 


24068 (WCAP—8480-NP(Rev.2)) Westinghouse emergency core 
cooling system evaluation model application to plants equipped with 
upper head injection. Volume II. Young, M.Y.; McIntyre, B.A.; 
Docherty, P.D.; Vijuk, R.P. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA)). [nd]. 744p. Electric Corp., Pittsburgh, PA. 

Portions of document are illegible. 

Revised data and responses to questions concerning the appli- 
cation of the Westinghouse ECCS Evaluation Model to plants 
equipped with upper head injection are presented. 


24069 Hot leg relief system. Duncan, R.J. (to Combustion Engi- 
neering, Inc.). US Patent 4,064,001. 20 Dec 1977. Filed date 1 May 
1975. 4p. 

A system is provided for the relief of excess pressure from the 
hot leg of a nuclear reactor to the cold leg on the occurrence of a 
loss of coolant accident. This system includes a conduit connecting 
the hot leg with the cold leg. The conduit further includes a check 
valve which is operated on the basis of differential pressure so that 
during normal operation the valve is closed. 


24070 Emergency core cooling system for a nuclear reactor. 
Desmarchais, W.E.; Katz, L.R.; Silverblatt, B.L. (to Westinghouse 
Electric Corp.). US Patent 4,064,002. 20 Dec 1977. Filed date 30 
May 1975. 8p. 

An emergency core cooling system for a nuclear reactor 
which preferably is supplemental to the main emergency core cool- 
ing system incorporated in the reactor at the time of construction is 
described. Under circumstances of a rupture in the reactor primary 
coolant piping and consequent drop in reactor coolant pressure, 
emergency supplemental coolant is supplied from tanks or accumula- 
tors through check valves into the head closure plenum area. From 
there, the coolant is distributed downwardly through hollow support 
columns and through control rod guide thimbles to the top of the 
fuel assemblies which comprise the reactor core. The pressure and 
flow of the emergency supplemental coolant is sufficiently great to 
overcome the normal upward flow of primary coolant through the 
core, the result being that the supplemental coolant causes collapse 
of bubbles otherwise generated by the heat producing fuel rods 
thereby permitting the supplemental coolant to effectively and effi- 
ciently carry away heat generated in the core. 


24071 Theoretical tornado vortex model for nuclear plant design. 
Sun, C.N.; Barnett, R.O. (Tennessee Valley Authority, Knoxville 
(USA)); Burdette, E.G. (Tennessee Univ., Knoxville (USA). Dept. 
of Civil Engineering). Nucl. Eng. Des.; 44: No. 3, 407-411(Dec 1977). 

A simplified tornado vortex model is defined using fluid 
dynamics theory. Beginning with the Navier-Stokes equations of 
motion for an incompressible fluid and simpifying in a way consist- 
ent with a tornado wind field, develops the well-known cyclostro- 
phic wind equation referred to by Hoecker and another equation 
which defines the tangential velocity profile. Together, they define a 
simplified tornado vertex model of which the Rankine and Hoecker 
vortices are special cases. Practical implications of the results ob- 
tained are discussed. 


24072 Nuclear reactor auxiliary heat removal system. Thomp- 
son, R.E.; Pierce, B.L. (to Westinghouse Electric Corp.). US Patent 
4,057,465. 8 Nov 1977. Filed date 8 Aug 1975. 10p. 

An auxiliary heat removal system to remove residual heat 
from gas-cooled nuclear reactors is described. The reactor coolant is 
expanded through a turbine, cooled in a heat exchanger and com- 
pressed by a compressor before reentering the reactor coolant. The 
turbine powers both the compressor and the pump which pumps a 
second fluid through the heat exchanger to cool the reactor coolant. 
A pneumatic starter is utilized to start the turbine, thereby making 
the auxiliary heat removal system independent of external power 
sources. 


24073 System for mitigating the effects of an accident at a 
nuclear power plant. Bukrinsky, A.M.; Matskevich, G.V.; Rzhezni- 
kov, V. US Patent 4,056,436. 1 Nov 1977. Priority date 5 Jun 1974, 
Union of Soviet Socialist Republics (USSR). 8p. 

A system is described for mitigating the effects of an accident, 
such as loss of coolant, at a nuclear power plant, comprising a first 
container accommodating a nuclear reactor and its primary cooling 





2470 ENERGY RESEARCH ABSTRACTS 


system, and a second container communicating with the first con- 
tainer to receive and contain the air forced out therefrom as the 
pressure in the first container rises to an unusually high level as a 
result of vaporization caused by ebullition of the leaking coolant. In 
accordance with the invention, the first and second containers 
communicate through a conduit in which is placed a vapor condens- 
er which is a bubbling device. To prevent the air forced out from the 
first container from returning thereto, a non-return valve is provided 
at the inlet to the second container. The first container also accom- 
modates a supplementary condenser of the sprinkler type. Owing to 
air being forced out from the first container into the second one and 
vapor condensation in the former, a negative pressure develops, at 
the initial stage of the accident, in the second container, which is 
maintained over a long period of time. The occurrence of the 
negative pressure and its persistence over a long period of time 
preclude release of radioactive products to the environment. 


24074 Cooling mechanism during transient reflooding of a reactor 
fuel bundle after loss of coolant. Naitoh, M.; Chino, K. (Hitachi Ltd., 
Ibaraki (Japan). Hitachi Research Lab.); Ogasawara, H. (Nuclear 
Power Plant Engineering Department Hitachi Ltd, Saiwo-cho, Hita- 
chi-shi, Ibaraki, Japan). Nucl. Eng. Des.; 44: No. 2, 193-200(Nov 
1977). 

Cooling efficiency during transient reflooding under loss of 
normal coolant conditions has been examined with a 7 x 7 simulated 
fuel rod bundle and jet pump bypass. The bundle contains 49 
electrically heated rods with 3600 mm heated length and a pseudo 
cosine axial power distribution. Water is injected into the lower 
plenum and the superheated bundle is reflooded from the bottom 
with some flow diverted to the simulated jet pump bypass. The 
results show that effective cooling can be maintained. 


24075 Steady state heat transfer analysis of molten core-reactor 
vessel system. Hagan, R.C.; Reynolds, A. (Virginia Univ., Char- 
lottesville (USA). Dept. of Nuclear Engineering). Nucl. Eng. Des.; 
44: No. 1, 53-59(Oct 1977). 

This paper extends the steady state analysis of molten core 
and reactor vessel systems by L.S. Tong. Three other cases of 
interest were considered and found to be significant for the Maritime 
CNSG. Due to design differences between the CNSG and land- 
based nuclear plants, there is a greater possibility that a postulated 
molten core could be contained within the reactor vessel with water 
only outside of the vessel. 


24076 Reactor safety as viewed by the technologists. Cave, L. 
(Pollution Prevention (Consultants) Ltd., Crawley (UK)). Nucl. Eng. 
Int.; 22: No. 236, 66-68(Oct 1977). 

Some of the papers presented at the ANS Topical Meeting on 
thermal Reactor Safety, held at Sun Valley, Idaho, are reviewed. Of 
primary concern were new techniques for safety measurements 
which included improvements in reliability technology. 


24077 Site-dependent seismic response spectra for soft sites. 
Dalal, J.S. (United Engineers and Constructors, Inc., Philadelphia); 
Seed, H.B.; Wu, D.L. J. Power Div., Am. Soc. Civ. Eng.; 103: No. 
PO1, 15-25(Jul 1977). 

Different approaches are presented for developing site-de- 
pendent response spectra for soft sites where recorded historical 
motions are not available. Seismic response analyses were performed 
for a given site with an appropriate input motion to determine the 
site-frequency characteristics in terms of surface response spectra. 
These results were combined with statistically derived response 
spectra from historic motions recorded at sites with similar soil 
characteristics to determine site-dependent response spectra. In addi- 
tion, site responses were computed in terms of surface response 
spectra for appropriately selected 12 historic earthquake motions. 
Response spectrum derived by statistical analysis of these results was 
compared with the site-dependent response spectrum. Pertinent re- 
sults and conclusions from the study are presented herein along with 
the site-dependent spectra derived. 


24078 Torsional seismic response of symmetrical structures. Va- 
lathur, M.; Shah, H.H. (Sargent and Lundy, Chicago). J. Power Div., 
Am. Soc. Civ. Eng.; 103: No. PO1, 65-75(Jul 1977). 

An approach to evaluate the torsional effect has been present- 
ed, using the time-history method of analysis. This approach consid- 
ers the effect of building size, wave propagation velocity, and the 
dynamic characteristics of the structure. Based on wave-propagation 
consideration, the ground motion is treated to produce translational 
and torsional input time-history motions for which a conventional 
seismic model can be analyzed. 


24079 Availability and safety of nuclear power stations. Garaud, 
J. (Electricite de France, 75 - Paris. Service de la Production 
Thermique). Mater. Tech.; No. 6, 305-310(Jun 1977). (In French). 
From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 
The economical consequences of unavailabilities are very 
important. It is the reason why reliability of equipments is an 
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essential need for power plants, nuclear or not. Some of the require- 
ments concerning inspection and maintenance of nuclear power 
plants are nevertheless able to bring about unavailability sources 
which are to be reduced by thorough studies during design, con- 
struction and operation of power plant. The operator's point of view 
is given as regards the incidence of the choice and use of materials 
on availability: problems resulting from some particular types of 
corrosion, radioactive pollution of circuits, manufacturing quality of 
components and in service inspection. 


24080 Reactor vessel structural response tests at FBR hypotheti- 
cal accident. Ando, Y.; Kondo, S. (Tokyo Univ. (Japan). Faculty of 
Engineering); Kawaguchi, O.; Kano, T.; Takei, A. Nippon Genshir- 
yoku Gakkaishi; 19: No. 3, 177-184(Mar 1977). (In Japanese). 
Dynamic response characteristics of liquid metal cooled fast 
breeder reactor vessel structure subjected to hypothetical core des- 
ruptive accident load was investigated by a series of 1/15 and 1/7.5 
scaled model tests using a specifically developed chemical explosive 
for pressure source simulating the postulated load condition. Dy- 
namic pressure and strains were measured successfully at several 
points of the models and a lot of interesting and useful results were 
obtained under realistic loading conditions. General characteristics 
of the structural response was clearly shown by the test results. 


24081 Do nuclear engineering educators have a special responsi- 
bility. Weinberg, A.M. (Oak Ridge Associated Universities, Inc., 
Tenn. (USA)). Ann. Nucl. Energy; 4: No. 6, . 337-341(1977). 

From Iran conference on transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 - 14 Apr 1977). 

Each 1000 MWe) reactor in equilibrium contains 15 x 10° Ci 
of radioactivity. To handle this material safety requires an extremely 
high level of expertise and commitment - in many respects, an 
expertise that goes beyond what is demanded of any other technol- 
ogy. If one grants that nuclear engineering is more demanding than 
other engineering because the price of failure is greater, one must ask 
how can we inculcate into the coming generations of nuclear engi- 
neers a full sense of the responsibility they bear in practising their 
profession. Clearly a first requirement is that all elements of the 
nuclear community -utility executives, equipment engineers, operat- 
ing engineers, nuclear engineers, administrators - must recognize and 
accept the idea that nuclear energy is something special, and that 
therefore its practitioners must be special. This sense must be in- 
stilled into young nuclear engineers during their education. A special 
responsibility therefore devolves upon nuclear engineering educa- 
tors: first, to recognize the special character of their profession, and 
second, to convey this sense to their students. The possibility of 
institutionalizing this sense of responsibility by establishing a nuclear 
Hippocratic Oath or special canon of ethics for nuclear engineers 
ought to be discussed within the nuclear community. 


24082 Mechanistic study of fuel freezing, channel plugging, and 
continued coolability during fast reactor overpower excursions. Wong, 
K.W. Los Angeles; Univ. of California (1977). 184p. University 
Microfilms Order No. 77-25,355. 

Thesis (Ph. D.). 

The work presents a mechanistic model which describes 
events following fuel pin failure which may lead to in-channel fuel 
plate-out. The thermal and hydraulic effects of the plate-out fuel are 
also evaluated. Results of the model indicate that during a slow 
transient power accident, in-core fuel freezing and channel plugging 
may be expected to occur. The extent of fuel freezing and channel 
plugging is sensitive to fuel particle size, amount of fuel injected and 
amount of fission gas injected into the coolant channel. Limiting 
curves for the initiation of melting can be established to indicate 
conditions for melting of wire wrap and adjoining cladding due to 
plate-out fuel. Results predicted by this model are found to be 
consistent with the TREAT H-4 experiment, when the particle size 
and amount of fuel injected are adjusted to match the inlet flow rate. 


24083 Combined injections effects on the LWR reflood process. 
Haas, M. Buffalo; State Univ. of New York (1977). 104p. University 
Microfilms Order No. 77-27,486. 

Thesis (Ph. D.). 

The limiting conditions relating to successful combined injec- 
tion cooling of reactor coolant channels are investigated. These 
conditions relate to the use in Emergency-Core-Cooling Systems of 
simultaneous top and bottom injected cooling water. Use is made of 
a 9-rod, full-length, electrically heated assembly for the experimental 
studies. Limiting combined injection conditions for this assembly 
have been determined for an equivalent rod linear heating rate of 0.4 
Kw per ft with an initial temperature of about 900°F. A slug flow 
analytical model is derived to describe the pressure drop experienced 
for the observed flooding type of phenomena. The model is used to 
predict the observed pressure drop response with partial success, 
ees, improvement is indicated by incorporating condensation 
effects. 


24084 Nuclear power reactor safety. Lewis, E.E. New York; 
John Wiley and Sons, Inc. (1977). 644p. . 
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The contents of the book are presented under the following 
chapter headings: (1) nuclear power reactor characteristics, (2) 
safety assessment, (3) reactor kinetics, (4) reactivity feedback effects, 
(5) reactivity-induced accidents, (6) fuel element behavior, (7) cool- 
ant transients, (8) loss-of-coolant accidents, (9) accident containment, 
and (10) releases of radioactive materials. (DG) 


24085 Device for the burst protection of nuclear reactor pressure 
vessels, Daublebsky, P. German(FRG) Patent 2,522,202/A/. 2 Dec 
1976. 7p. (In German). 

The burst protection device has a hood over top and bottom 
of the pressure vessel with superimposed hinged supports lying in 
their turn against supporting rings which are connected with each 
other by vertical bracing. It is proposed to place an intermediate 
layer between hoods and vertical bracing absorbing thermal stresses, 
i.e. deforming plastically with gradually increasing pressure, but 
behaving like a rigid body in the case of shock loads. As a material 
lead e.g. is proposed. 


24086 (INEL-tr—21) Theoretical and experimental investiga- 
tions on gas flow in LWR-fuel rods during loss-of-coolant accidents. 
Karb, E.; Harbauer, G.; Legner, W.; Sepold, L.; Wagner, K. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
bauelemente). Dec 1976. Translation of KFK—2411. 89p. Dep. 
NTIS, PC A05/MF AO1. 

Models to calculate the gas flow in a fuel rod are compiled 
and the results of own gas flow experiments are given; these results 
were used for verification of the theoretical models. Two basic cases 
must be distinguished: (a) the fuel has the form of cylindrical pellets, 
and (b) the pellets have disintegrated into fragments by cracking. In 
the first case the common relations for fluid flow in gaps may be 
used. For the second case it is shown that a reasonably good 
assessment of the gas mass flow can be made with models developed 
for packed particle beds. In both cases knowledge or proper assump- 
tion of geometric parameters, which influence the gas flow exponen- 
tially, is required. 


24087 (EURFNR—1408) Transient potential flow in complex 
geometry with application to PWR-blowdown flows. Schumann, U. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.)). Dec 1976. 
Translation by S.D. Blalock Jr. of KFK—2324. 100p 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

The flow of incompressible, single phase fluids in flow chan- 
nels or ducts with curved walls, and with one inlet and outlet cross 
section each is studied. The walls are to be considered rigid and 
impermeable. The assumption of an incompressible fluid is used 
because of the resultant mathematical simplification of the problem. 
This assumption is permissible if the velocities are small in compari- 
son with the speed of sound. At the same time the characteristic 
movement times must be large in comparison with the speed of a 
pressure wave (greatest length/speed of sound) in the system, be- 
cause only then can the details of a pressure wave expansion be 
disregarded. This study is the result of research concerned with the 
acceleration phase of the liquid in a reactor pressure tank with a 
blowdown after a break in a cold water line. It particularly concerns 
the flow shape, the duration of the acceleration phase, the resultant 
pressure distributions and forces, and the maximal velocities. 


24088 PWR-type reactor. Boehm, B. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,521,269/A/. 25 Nov 1976. 9p. (In German). 

The patent proposes an improvement of the cooling circuit 
removing residual heat where a valve is connected in parallel to the 
pump and whose residual heat exchanger is arranged about 5 m 
above the primary coolant circuit. Therefore, an emergency cooling 
circuit with natural convection will be formed. The additional 
installation of a boric-acid tank will increase safety. 


24089 Containment wall for nuclear reactor safety vessel. Scholl, 
K.; Damm, R. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,422,842/C/. 11 Nov 
1976. 5p. (In German). 

The construction patented here protects a fast pressure equali- 
sation between an inner splinter proof layer made of concrete or 
between the inner space of the vessel and an outer steel sheath in 
case of fault. This is made possible, by the inclusion of an insulating 
layer having many hollow spaces between the splinter proof layer 
and the steel sheath. Only a few pressure equalisation openings are 
sufficient, between the air gap formed and the inside of the vessel, 
for fast pressure equalisation over the whole area of the splinter 
proof layer, which can be made more suitable to protect against 
ay ae differences. Several examples of construction are described 
in detail. 


24090 Providing radiation safety at nuclear power plants. Gusev, 
N.G. At Energ. (USSR); 41: No. 4, 254-260(Oct 1976). (In Russian). 

A review of papers on radiation safety at atomic power 
stations is made. The following aspects are considered: radiation 
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characteristics of the water coolant and their conformity with design 
data, personnel irradiation doses, blow-out of radioactive gases and 
aerosols, special gas decontamination systems, tritium at atomic 
power stations, radiation situation in the environment, requirements 
of tower-cooler layout, volume of external radiation monitoring. 


24091 PWR nuclear reactor plant. Kraupa, W. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,346,638/B/. 5 Aug 1976. 4p. (In 
German). 

The construction of this plant will remove the danger which 
arises due to the very high forces in the case of fracture of the main 
cooling water pipe, which are then exerted on the pressure vessel 
due to ingress of leakage water into the reactor pit annular space. 
For this purpose the pipeline, which takes the primary coolant 
horizontally through the biological shield to and from the reactor (or 
several such radial pipelines) are not taken through the concrete 
shield by a seal. Instead there is a certain clearance between this 
pipeline and a piece of pipe inserted in the biological shield. The 
cylindrical annulus formed in this way contains a sliding cylindrical 
valve as closing device, which is moved axially on the appearance of 
a very high pressure in the pit annulus surrounding the reactor 
pressure vessel and therefore opens an unloading crossection for 
flow of coolant through the biological shield. This largely excludes 
the possibility of build up of increased pressure on the inside of the 
reactor pit. 


24092 Nuclear reactor, particularly pressurised water reactor. 
Seidelberger, E. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,446,090/B/. 29 Jul 1976. 
4p. (In German). 

This patent is concerned with a particular type of feed of the 
emergency coolant into pressurised water reactors and into reactors 
with boiling water, heavy water and gas cooling. The principle lies 
in the direct infeed of one or more emergency coolant pipes into the 
pressure vessel, and particularly into the annular space between this 
and the nuclear containment vessel surrounding the reactor core, 
and in a deflection of the incoming cooling water flow downwards. 
This avoids a meeting with the steaming main coolant, which would 
otherwise worsen the emergency cooling both as regards time and 
economy. The deflection of the emergency cooling water when 
entering the pressure vessel is produced by a flow guidance arrange- 
ment set before the opening. The emergency coolant flows as a 
closed jet guided by the wall of the pressure vessel into the lower 
part of the vessel, and wets the reactor core in the direction of the 
continuing natural steam flow (of the steaming main cooling). The 
dead period before the start of the infeed of emergency coolant and 
the start of flooding of the core is reduced by more than half and the 
fuel can temperatures by 50 to 100° K. 


24093 Nuclear reactor. Irion, L.; Tautz, J.; Ulrych, G. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,455,060/C/. 22 Jul 1976. Sp. (In German). 

This additional patent complements the arrangement of non- 
return valves to prevent loss of cooling water on fracture of external 
tubes in the main coolant circuit (according to PS 24 24 427.7) by 
ensuring that the easily movable valves only operate in case of a 
fault, but do not flutter in operation, because the direction of flow is 
not the same at each location where they are installed. The remedy 
for this undesirable effect consists of allocating 1 non-return valve 
unit with 5 to 10 valves to each (of several) ducts for the cooling 
water intake. These units are installed in the annular space between 
the reactor vessel and the pressure vessel below the inlet of the 
ducts. Due to flow guidance surfaces in the same space, the incom- 
ing cooling water is deflected downwards and as the guiding sur- 
faces are closed at the sides, must pass parallel to the valves of the 
non-return valve unit. On fracture of the external cooling water inlet 
pipe concerned, all valves of this unit close due to reversal of flow 
on the outlet side. 


24094 Nuclear power station with a spherical containment shell. 
Schabert, H.P.; Strickroht, E.; Danisch, R. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,244,563/B/. 1 Jul 1976. 13p. (In German). 

In a nuclear power station with a spherical steel safety shell, 
which is surrounded by a spherical shell construction, the space 
between these two components is to be used to better advantage. 
The invention provides a displacement of the vertical axes of the 
two components relative to each other, and thus the creation of a 
space of at least 0.5 metres, into which an airlock leading into the 
safety shell is to be installed. In the example of pressurised-water 


power reactors, some variants of the arrangement are described in 
detail. 


24095 Burst protection for reactor pressure vessels using a hinged 
support bearing. Michel, E.; Maritsch, F. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,438,698/C/. 24 Jun 1976. 8p. (In German). 





2472 ENERGY RESEARCH ABSTRACTS 


The invention deals with a simplification of the design and 
manufacture and the way of controlling a hinged support bearing 
used as burst protection. The pure pressure load of the, e.g., 32 
hinged — distributed along the circumference of the pressure 
vessel head is achieved in the braced state with little control effort 
by a pure rotating motion caused pneumatically or hydraulically. 
The hinged supports are inclined by about 45° upwards/outwards in 
the braced state and with their cap-shaped head and foot are 
selflocking by pivoted between a supporting structure, firmly con- 
nected with the building, and a fishing ring. 


24096 Method for the transmission of energy. Weissenbach, B. 
(to Messerschmitt-Boelkow-Blohm G.m.b.H., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,457,391/A/. 10 Jun 1976. 10p. (In 
German). 

According ot the invention, chemical energy and/or chemi- 
cally bound latent energy from a heat source (preferably from a 
nuclear reactor), is conveyed to a consumer by means of ordinary, 
saturated hydrocarbons, or their oxygen-containing derivates (pref- 
erably methanol), or synthesis gas in open- or closed-cycle systems. 


24097 (INEL-tr—20) Analytical investigation of annular gap gas 
flow during ballooning of Zircaloy claddings. Reimann, M. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbaue- 
lemente). May 1976. Translation of KFK—2280. 43p. Dep. NTIS, 
PC A03/MF AO1. 

For the program systems SSYST and FRAP-T describing 
analytically the behavior of the fuel elements during transients under 
accident conditions, models for gas flow in the annular gap between 
cladding and fuel surface are derived. Starting from the generally 
valid conservation laws, the steps of simplification and their physical 
significance are shown which lead to a quasi-stationary, quasi- 
incompressible flow model. The resulting set of equations can be 
solved for axial, laminar flow in concentric and eccentric annular 
gaps. Radial entering of generated gaseous fission products can be 
taken into account. The results for one-dimensional, isothermal flow 
are tested by the methods of gas dynamics. For fully developed 
turbulent flow in smooth and rough annular gaps, solutions are 
given. For the transition region between laminar and turbulent flow, 
a method for evaluating friction coefficients from experiments is 
given. 


24098 Safety catching device for pipes in missile shielding cylin- 
ders of nuclear power plants. Hering, S.; Doll, B. (to Kahle (P.) 
Rohrleitungsbau G.m.b.H., Duesseldorf (Germany, F.R.)). 
German(FRG) Patent 2,426,557/C/. 29 Apr 1976. 3p. (In German). 

The safety catching device consists of a steel wire passed in 
U-shape around the pipe to be caught and supported by two anchor 
ties embedded in the concrete of the missile shielding cylinder. This 
flexible catching device is to cause the energy released in case of a 
pipe rupture to be absorbed and no dangerous bending stresses to be 
transferred to the walls of the missile shielding cylinder. 


24099 Safety analysis of the fast breeder reactor confinement 
main problems: application to Super Phenix. Meyer-Heine, A. (Com- 
missariat a l’Energie Atomique, Cadarache, France); Penet, F.; 
Chalot, A. pp 321-325 of In 1976 ASME-ANS international confer- 
ence on advanced nuclear energy systems. New York; American 
Society of Mechanical +e (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear aa systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

This paper will be limited to the safety analysis problems of a 
fast reactor as far as large accidents are concerned. It will deal, more 
specifically with accidents which can happen in the core, and will 
not take into account accidents such as seisms, floods, or large 
sodium fires. Trying to be as general as possible, it is shown, taking 
Super Phenix as an example, how some specific problems of the fast 
breeders can be solved. The main difficulties involved in the confine- 
ment specifications will be exposed in the first part of the paper. The 
analysis of a highly hypothetical accident used to specify the con- 
finement is performed. 


24100 Safety design criteria for liquid metal fast breeder reac- 
tors. Keaten, R.W. (Atomics International, Canoga Park, CA); Brad- 
bury, P.; Hikido, K. pp 327-336 of In 1976 ASME-ANS international 
conference on advanced nuclear energy systems. New York; Ameri- 
can Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The general safety approach for liquid metal fast breeder 
reactors (LMFBR’s) is very similar to that which has been devel- 
oped for light water reactors. The safety of the plant is assured by 
design features which prevent the occurrence of accidents, features 
which limit the damage and serve to protect the public against 
excessive exposure to radioactive material even in the event of a 
hypothetical, low-probability accident. Multiple barriers consisting 
of fuel and cladding, primary coolant boundary, and containment 
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building or other low leakage containment structures are also the 
same as those utilized for light water reactors. Because of the great 
similarity in the general approach of LMFBR’s and LWR’s, the 
question of safety criteria for LMFBR’s is discussed in terms of a 
comparison with LWR safety criteria. 


24101 Gas-cooled breeder safety. Larrimore, J.A. (General 
Atomic Co., San Diego, CA). pp 353-360 of In 1976 ASME-ANS 
international conference on advanced nuclear energy systems. New 
York; American Society of Mechanical Engineers (1976). 
From ASME-ANS joint international conference on ad- 
vanced nuclear a systems; Pittsburgh, PA, USA (13 Mar 1976). 
See CONF-760303—. 


This paper describes how the inherent characteristics and 
design features of the gas-cooled fast breeder reactor (GCFR) assure 
that fundamental safety objectives are met. Over the t seven 
years, the safety characteristics of GCFRs have been yzed with 
increasing detail. As a result of these activities, a thorough under- 
standing of GCFR safety has been obtained and fed back into the 
plant design. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 24444, 25511 


MAGNETIC 


REFER ALSO TO CITATION(S) 25556 


COMPRESSED GAS 


REFER ALSO TO CITATION(S) 23656 


PUMPED HYDRO 


24102 Bajina Basta converts to pumped-storage. Contract 
IWPCD. Int. Water Power Dam Constr.; 29: No. 11, 33-36(Nov 
1977). 

With the completion of the pilot tunnel for the 739 m inclined 
penstock at Bajina Basta, Yugoslavia, this unusual pumped-storage 
scheme has moved one step closer to its completion planned for 
1979. Its most striking features are the high head of 600 m and the 
pump-turbine speeds of 428.6 rev/min. 


24103 Bath County: a 2100 MW development in the USA. 
Zagars, A. (Harza peggy Ng Chicago); Hagood, J.M. Jr. Int. 
Water Power Dam Constr.; 29: No. 10, 25-33(Oct 1977). 

With an installed capacity of 2100 MW, the Bath County 
pumped-storage plant currently under construction by the Virginia 
Electric and Power Company, will be the largest capacity develop- 
ment of its kind. General information about the project, which is 
sited about 13 km north of Mountain Grove, is given, as well as a 
description of the main features. 


24104 Dinorwic pumped-storage station for standby and stability. 
Hernan, B. (Central Electricity Generating Board, Barnwood, Eng.). 
Int. Water Power Dam Constr.; 29: No. 7, 27-30(Jul 1977). 

A description is given of an advanced pumped-storage 
system; when the six 300 MW units are completed in 1982, the entire 
station output can be increased to full load from no load in 10 s, 
faster than any other station of this kind. The advanced technologi- 
cal nature of the station arises from the many functions that the 
station can carry out as part of the grid system. Two of the units will 
be used to provide the total standby capacity in case of a giant 660 
MW unit. In conjunction with 10% of the fossil-fuel fired units of 
the grid system, four units will be used to control the system 
frequency within 0 to 01 Hz of 50 Hz. This may require starting and 
stopping the Dinorwic units 40 times a day throughout the 40-year 
designed plant life. This requirement, combined with the high head 
and power output, has demanded a refinement in plant design far in 
excess of that normally required for this type of station. Traditional- 
ly pumped-storage plants have been used for load smoothing, i.e., 
providing night-time demand and generating during peak periods. 
Dinorwic will also fulfil this function and the predicted operating 
regime is shown. 


24105 Generator/motors for Dinorwic. Int. Water Power Dam 
Constr.; 29: No. 7, 31-35(Jul 1977). 

A description is given of six large reversible generator/motor 
units to be used in a planned pumped storage power plant facility in 
the United Kingdom. The electrical units are unusual because of 
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their size and because of the onerous electrical duty cycle they may 
be called upon to perform. For example, their large size precludes 
testing in the factory, as they can be assembled only on site. As a 
result, a special rig has been devised to enable the thrust bearing to 
be tested at the factory. 


24106 Pumped storage power plants cover peak demand. Tiefbau; 
18: No. 5, 372, 374, 376, 378(1976). (In German). 

The principle of function, well-tried turbine systems, and 
demands made on the location of pumped storage power plants are 
dealt with. It is shown that the economy of pumped storage power 
plants depends on the construction costs. Details are given of the 
— storage power plants at Revin in France and Juktan in 

wweden which are mentioned as examples. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 24583, 24585, 24589, 24916 


24107 (UCRL—50033-77-3) Fiber composite flywheel program. 
Quarterly progress report, July—September 1977. Rinde, J.A. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 2 Dec 
1977. Contract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AO1. 

Fiber composite flywheels are planned for use in energy- 
storage systems because they have strength-to-density ratios, en- 
abling them to store large amounts of kinetic energy per unit mass. 
Research progress is reported in the areas of stress rupture, compos- 
ite properties, and composites with flexible matrices. (TFD) 


24108 Energy storage: an interference assembled multiring super- 
flywheel. Kirk, J.A.; Huntington, R.A. (Univ. of Maryland, College 
Park). pp 517-524 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A stress analysis and energy density maximization procedure 
was developed for improving the performance of multiring compos- 
ite material flywheels. The procedure utilizes interference assembly 
between individual flywheel rings and causes a redistribution of 
centrifugal stresses. An example of a multiring magnetically suspend- 
ed flywheel is considered and significant gains in rotor performance 
are shown to be possible. 


THERMAL 
REFER ALSO TO CITATION(S) 23407, 23469, 23655 


24109 (COO/2939—3) Design method for heat loss calculation 
for in-ground heat storage tanks. Hooper, F.C.; Attwater, C.R. 
(Toronto Univ., Ontario (Canada). Dept. of Mechanical Engineer- 
ing). + 1977. Contract EY-76-C-02-2939. 6p. Dep. NTIS, PC A02/ 
A0l. 
A relatively simple method for calculating the temperature 
and heat losses for large, partially buried heat storage tanks over a 
seasonal heat storage cycle is presented. A lumped parameter ap- 
ae is used based on three indices evaluated for particular con- 
gurations from much more detailed computations. The method 
appears to offer good accuracy and design convenience in predicting 
the transient responses of large storages associated with annual heat 
storage solar heating systems. 


24110 (TID—27940) Study of safety aspects of high-temperature 
thermal-energy storage systems. Final report, 1 July 1975—31 Decem- 
ber 1976. Boser, O. (Philips Labs., Briarcliff Manor, N.Y. (USA)). 
Dec 1976. 39p. Dep. NTIS, PC A03/MF AOl1. 

The safety aspects of thermal energy storage at high tempera- 
tures in fluoride mixtures were studied. An experimental thermal 
energy storage unit is described briefly, and the prevention of 
corrosion of the stainless steel container by doping the fluorides with 
aluminum is discussed. Experiments that illustrate the fire hazard of 
molten fluorides are described. No chemical reactions with various 
materials, including materials to extinguish fires, were observed. The 
fluoride mixture was found to dissolve in water at a rate of 2.6 2/100 
ml of water which is less than the 4 g/100 ml of water for pure NaF. 
In addition, specimens were ruptured to simulate the situation in the 
case of residential home heating and automotive propulsion. In the 
first case only fluorides were used. In the second case fluorides and 
sodium were combined, the latter simulating the heat pipe. It was 
found that sodium has to be contained safely, whereas the fluorides 
are very stable and do not react with insulation material. No spread- 
ing of the liquid fluorides can occur since they freeze very rapidly. 
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24111 Device of absorbing, storing, and desorbing heat. Klein, 
H.G. German(FRG) Patent 2,539,062/A/. 17 Mar 1977. 9p. (In 
German). 

A large surface installation is provided for absorbing heat 
radiation. It has a black surface and is filled with a porous storage 
mass of high specific gravity. This storage mass consists of a medium 
(e.g. water, oil, gas) which conducts the heat into a heat accumula- 
tor. This heat accumulator is also filled with a porous mass of high 
specific unit weight (e.g. pebble stones, iron scrap, scrap lead, 
chromium, nickel) and is insulated. The transfer medium is kept in 
forced circulation by means of a pump. The heat can be conducted 
from the heat accumulator to the consumer via the same or an 
additional transfer medium. 


24112 Development of a thermal storage heater for a closed 
Brayton cycle engine. Harper, A.D.; Spragins, W.W. (AiResearch 
Manufacturing Co., Phoenix, AZ). pp 208-215 of In Proceedings of 
the 12th intersociety energy conversion engineering conference. 
Vol. I. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A sensible heat storage energy system, consisting of a well- 
insulated graphite core coupled to a closed cycle gas turbine is a 
competitive alternate for many applications where wa batteries 
are currently used. The key requirement is the design of the insula- 
tion system. Four candidate layered insulations are discussed. Con- 
ceptual designs and preliminary performance estimates are presented 
for several core sizes. These results indicate an energy density 4 to 
10 times that of conventional lead-acid storage batteries. The design 
and test of a laboratory scale device are reviewed, and the applica- 
tion of this approach as a heat source for the 30-kW CCPS40-1 
Engine, developed under contract by AiResearch, is described. 


24113 Design of a sodium sulfate decahydrate heat exchanger for 
coolness storage. Kumar, S.; Costello, F.A. (InterTechnology/Solar 
Corp., Warrenton, VA). pp 511-516 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The use of a mixture of salts for coolness storage was investi- 
gated. The enthalpy-temperature relationship of the mixture was 
obtained experimentally and this relationship was used to solve the 
differential equations characterizing the performance of the salt 
under dynamic conditions. The differential equations are solved for 
several heat exchanger geometries of practical interest. Solutions to 
the differential equations are combined so the overall performance of 
the heat-storage heat exchanger can be estimated. The resulting 
equations are useful in predicting the temperature history of air 
exiting from the heat exchanger as a function of time and as a 
function of the inlet conditions to the heat exchanger. 


24114 High temperature thermal energy storage system, Na2SO, 
+ SOs reversible Na2S2O;. Hockett, R.S.; Serth, R.W. (Monsanto 
Research Corp., Dayton, OH). pp 540-546 of In Proceedings of the 
12th intersocieity energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A preliminary process design is presented for a thermal 
energy storage system based on the reversible thermal decomposi- 
tion of sodium pyrosulfate. A thermodynamic analysis of the system 
operating in conjunction with a conventional Rankine steam power 
cycle is presented, and the materials and volume requirements of the 
storage system are determined. A number of fundamental problems 
which must be resolved in order to demonstrate the technical 
feasibility of the concept are identified and discussed. 


24115 Latent heat thermal energy storage systems above 450°C. 
Marianowski, L.G.; Maru, H.C. (Inst. of Gas Tech., Chicago). pp 
555-566 of In Proceedings of the 12th intersocieity energy conver- 
sion engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 


The feasibility of storing thermal energy at temperatures in 


the 455° to 535°C (850° to 1000°F) range in the form of latent heat is 
examined for a number of inorganic salts. The thermophysical prop- 
erties, safety hazards, corrosiveness, and cost of over 30 salts and salt 
mixtures are evaluated and compared. Because alkali carbonate 
mixtures show high thermal conductivity, low volumetric expansion 
on melting, low corrosivity, good stability, and acceptable storage 
capacities, they are attractive as latent-heat storage materials in this 
temperature range. A 35 wt% LisCO3-65 wt% K2COs mixture was 
selected as a model system for experimental effort. A mathematical 
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analysis for the cyclic behavior of a phase-change thermal-energy- 
storage system is described and compared with experimental results. 
The magnitude of the heat flux attainable in passive heat-exchange 
systems is shown and means to improve the heat flux are discussed. 


24116 Investigation of metal fluoride thermal energy storage 
materials. Eicheiberger, J.L.; Gillman, H.D. (Pennwalt Corp., King 
of Prussia, PA). pp 567-574 of In Proceedings of the 12th interso- 
cieity energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; a DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Storage of thermal energy in the 400 to 1000°C range is 
attracting increasing consideration for use in solar Beppe central 
power, vehicular and commercial process systems. The practicality 
of using metal fluorides as the heat storage media was investigated. 
The projected availability of metal fluorides was studied and is 
shown to be adequate for widespread thermal storage use. Costs are 
projected and discussed in relation to thermal energy storage appli- 
cations. Phase diagrams, heats of fusion, heat capacities, vapor 

ressures, toxicity, stability, volume changes, thermal conductivities, 
usion kinetics, corrosion, and container materials of construction for 
a wide range of fluorides were examined. Analyses of these data in 
consideration of thermal energy storage requirements have resulted 
in selection of the most cost-effective fluoride or fluoride mixture for 
each of 23 temperature increments between 400 and 1000°C. Ther- 
mophysical properties of these 23 materials are presented. 


24117 Safety considerations for high temperature thermal energy 
storage in fluoride salts. Boser, O. (Philips Labs., Briarcliff Manor, 
NY). pp 575-582 of In Proceedings of the 12th intersocieity energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The safety aspects of thermal energy storage at high tempera- 
tures in fluoride mixtures were studied. An experimental thermal 
energy storage unit is described, and the prevention of corrosion of 
the stainless steel container by doping the fluorides with aluminum is 
discussed. Experiments that illustrate the fire hazard of molten 
fluorides are described. No chemical reactions with various materi- 
als, including materials to extinguish fires, were observed. The 
fluoride mixture was found to dissolve in water at a rate of 2.6 g per 
100 ml of water which is less than the 4 g per 100 ml of water of 
pure NaF. In addition, specimens were ruptured to simulate the 
Situation in the case of residential home heating and automotive 
propulsion. In the first case only fluorides were used. In the second 
case fluorides and sodium were combined, the latter simulating the 
heat pipe. It was found that sodium has to be contained safely, 
— the fluorides are very stable and do not react with insulation 
material. 


24118 Large-scale thermal storage in rock: construction, utiliza- 

and economics. Hardy, M.P.; Albertson, V.D.; Bligh, T.P.; Riaz, 
M.; Blackshear, P.L. (Univ. of Minnesota, Minneapolis). pp 583-590 
of In Proceedings of the 12th intersocieity energy conversion engi- 
neering conference. Vol. I. La Grange Park, IL; American Nuclear 
Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The performance, design constraints, construction methods, 
and economics of a large-scale rock bed heat accumulator capable of 
providing 300 MWt at high temperatures (250° to 500°C) for up to 6 
months are discussed. Six construction schemes are identified and 
compared in relation to siting requirements, land use, groundwater 
interaction, rock quality, and construction cost. Examples are given 
of the effect of construction cost, construction period and plant life 
on the present worth of stored energy. For the assumed operating 
conditions this present worth of stored energy is less than 15 mills/ 
kWht, thus making the concept of a rock bed accumulator economi- 
cally attractive for long-term storage. 


CHEMICAL 
REFER ALSO TO CITATION(S) 23250, 23279, 23280, 23282 


24119 (CONF-761134—, pp 74-82) Thermo-chemical energy con- 
version and storage. Ritter, A.B.; Delancey, G.B. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy ba en: Airlie House, VA, USA (8 Nov 1976). 

n Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

overall objectives of the program are to design, con- 

struct, and operate a pilot scale version of a processing scheme by 
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which thermal energy may be absorbed, stored, and retrieved on 
demand. The thermal energy will be stored in high energy chemical 
bonds. Energy retrieval and absorption — will be accomplished 
through the cleavage and formation of chemical bonds that take 
place during a reversible chemical reaction. After reviewing a 
number of candidate reactions, the reaction which appeared most 
promising is the vapor phase hydrogenation of benzene to cyclohex- 
ane. A kinetic model of the reaction is presented. 


BATTERIES 


DESIGN AND DEVELOPMENT 


24120 (ANL—77-68) High-performance batteries for stationary 
energy storage and electric-vehicle propulsion. Progress report, 
April—June 1977. (Argonne National Lab., Ill. (USA)). Oct 1977. 
Contract W-31-109-ENG-38. 77p. Dep. NTIS, PC A05/MF AOl1. 

Research, development, and management activities of the 
program on lithium—aluminum/metal sulfide batteries during 
April—June 1977 are described. These batteries are being developed 
for electric-vehicle propulsion and stationary energy storage. The 
present cells, which operate at 400—450°C, are of a vertically 
oriented, prismatic design with a central positive electrode of FeS or 
FeS2, two facing negative electrodes of lithium—aluminum alloy, 
and an electrolyte of molten LiCI—KCl. Testing and evaluation of 
industrially fabricated cells is continuing. Li—Al/FeS and Li—Al/ 
FeS, cells from Eagle—Picher Industries and from Gould Inc. were 
tested. These tests provided information on the effects of design 
modifications and alternative materials for cells. Improved electrode 
and cell designs are being developed and tested, and the more 
promising designs are incorporated into the industrially fabricated 
cells. Among the concepts receiving major attention are carbon- 
bonded positive electrodes, scaled-up designs of stationary energy 
storage cells, additives to extend electrode lifetime, alternative elec- 
trode separators, and pellet-grid electrodes. Materials development 
efforts included the development of a lightweight electrical feedth- 
rough; studies of various current-collector designs; investigation of 
powder separators; wettability and corrosion tests of materials for 
cell components; and postoperative examinations of cells. Cell chem- 
istry studies were concerned with discharge mechanisms of FeS 
electrodes and with other transition-metal sulfides as positive elec- 
trode materials. Voltammetric studies were conducted to investigate 
the reversibility of the FeS, electrode. The use of calcium and 
magnesium alloys for the negative electrode in advanced battery 
systems were investigated. 8 figures, 12 tables. 


24121 (N—77-27501) Nickel—cadmium cell designs: negative to 
positive material ratio and precharge levels. Gross, S. (Boeing Co., 
Seattle, Wash. (USA)). Jun 1977. Contracts NAS7-100;JPL-953984. 
44p. (NASA-CR—153904). NTIS PC A03/MF AO1. 

A review is made of the factors affecting the choices of 
negative-to-positive materials ratio and negative precharge in 
nickel—cadmium cells. The effects of these variables on perform- 
ance are given, and the different methods for setting precharge are 
evaluated. The effects of special operating requirements on the 
design are also discussed. 


24122 (UCID—17591) Summary of the metal—air fuel cell re- 
search program. Cooper, J.F. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Sep 1977. Contract W-7405-ENG-48. 
13p. Dep. NTIS, PC A02/MF AO1. 

The objective of this program is to determine whether a full- 
performance, economical electric vehicle can be developed using a 
mechanically rechargeable metal—air battery as a power source. 
State-of-the-art and projected performance, energy conversion effi- 
ciency, estimates of cost of ownership and operation, considerations 
of market entry, and current research areas are discussed. Li, Al, and 
Ca seem to hold the greatest promise. 6 tables. (RWR) 


24123 Application of lasers in battery welding. Gagliano, F.P. 
(Western Electric Co., Springfield, NJ). pp 21-22 of In Industrial 
applications of high power laser technology. Ready, J.F. (ed.). Palos 
Verdes Estates, CA; Society of Photo-Optical Instrumentation Engi- 
neers (1977). 

From 20. annual SPIE technical symposium; San Diego, CA, 
USA (24 Aug 1976). 

See CONF-760832—P2. 

Two high-power (3 kW) CO: laser welding systems are now 
utilized for welding a new cylindrical design lead—acid industrial- 
type battery for Bell System use. The applications are for joining 
together the positive plates of the cell. It is believed that this is the 
first use in industry for multikilowatt CO. laser welding on a full 
production basis. 3 figures. (RWR) 


24124 Zinc—bromine battery: possible candidate for electric ve- 
hicles and load leveling. Will, F.G. (General Electric Co., Schenec- 
tady, NY). pp 250-255 of In Proceedings of the 12th intersociety 
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energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The zinc—bromine battery is a fundamentally attractive can- 
didate for electric vehicles and load leveling owing to the use of 
abundant, low-cost materials, its high energy density, good efficien- 
cy, and ambient temperature operation. An approach to zinc— 
bromine batteries is described which avoids the traditional shortcom- 
ings of rapid self-discharge and short cycle life. The major features 
of the approach are the use of an ion exchange membrane, optimized 
electrolyte composition, and electrolyte circulation. The rate of self- 
discharge was decreased to 0.1 percent per hour, and a cycle life of 
at least two thousand 2'/2-hour cycles at 25 mA/cm? was demon- 
strated. 6 figures. 


24125 Design and development of a 30 kW-hr lithium—alumi- 
num/iron sulfide electric vehicle battery. Miller, W.E.; Kolba, V.M.; 
Chilenskas, A.A.; Gentry, K. (Argonne National Lab., IL). pp 256- 
261 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Argonne National Laboratory is engaged in the investigation 
of the lithium/metal sulfide electrochemical system. Cells of lith- 
ium—aluminum/iron disulfide with molten salt electrolyte are being 
developed for application in electric vehicle batteries. Industry is 
involved with ANL in the production of cells and in the design and 
development of the high temperature battery. The first full-sized 
= is scheduled for demonstration in mid-1978. 6 figures, 3 
tables. 


24126 Recent progress in development of sodium—sulfur battery 
for utility application. Mitoff, S.P.; Breiter, M.W.; Chatterji, D. 
(General Electric Co., Schenectady, NY). pp 359-367 of In Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
ence. Vol. I. La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The evolution of the General Electric program on develop- 
ment of a sodium—sulfur battery system for utility applications is 
outlined. Experience gained with small, 16-Ah capacity test cells is 
discussed with particular emphasis on life and performance improve- 
ments made in recent years. Cells now operate with 80 percent or 
greater capacity utilization. The average cell efficiency is about 75 
percent. The life of these “metal” test cells has now increased to 
12,000 test hours at 54 mA/cm? current density (i.e., 584 Ah/cm?) 
and 9960 test hours at 108 mA/cm? (i.e., 980 Ah/cm?). These life 
and performance improvements are compared against the long-range 
goals, and areas for further technological and/or cost improvements 
are identified. The basic features of alternative preliminary designs 
for the BEST battery are described to illustrate the type of design- 
manufacturability—cost—reliability iterations needed before arriving 
at the final decision. 9 figures, 3 tables. 


24127 Development status of lithium—silicon/iron sulfide load 
leveling batteries. Sudar, S.; Heredy, L.A.; Hall, J.C.; McCoy, L.R. 
(Rockwell International, Canoga Park, CA). pp 368- 374 of in Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

High-temperature, molten salt batteries using lithium—-silicon 
negative electrodes and iron sulfide positive electrodes are being 
developed at Atomics International for electric utility load-leveling 
use. Corrosion-resistant FeS positive electrode structures were de- 
veloped which resist deformation in use. Performance improvements 
in negative electrodes were achieved with modifications of the 
lithium—-silicon alloy. These electrodes were incorporated into com- 
pact cells, and an energy density of 79 Wh/kg was reached. The use 
of powdered ceramic separators resulted in improved cell perform- 
ance and reliability. A 150-W/h cell was operated for over 1100 
cycles in a period of more than 1 year. Scaleup of these cells was 
carried out without difficulty to that of a multi-electrode cell with a 
capacity of 1 kWh. The present development status of these batteries 
is described. 3 figures, 2 tables. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 24714 
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24128 Rechargeability studies of ambient temperature lithium/ 
sulfur batteries. Rauh, R.D.; Pearson, G.F.; Brummer, S.B. (EIC 
Corp., Newton, MA). pp 283-287 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
ae Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

An ambient temperature Li/S battery of the configuration Li/ 
LieS/sub n/, organic solvent/C is described, where the cathode 
material is totally soluble in the electrolyte. For a practical battery, 
the sulfur concentration must be greater than 5M. Despite the 
intimate contact between the Li anode and the cathode, the cell can 
be charged. Prototype cells were cycled at 25°C and at 50°C. 
Charge and discharge rates ranged from 0.5 to 2.0 mA/cm2 At least 
120 low-capacity cycles (0.10e~/S) were demonstrated at 50°C, with 
an average efficiency of 95 percent. Higher-capacity cycles are 
somewhat less efficient. For a cycle depth of 0.5e~/S, efficiencies at 
1 mA/cm? are 95 percent at 25°C and 90 percent at 50°C. The 
anode cycling efficiency is, within experimental error, the same as 
that of the total cell. Therefore, any Li dendrites isolated on the 
anode during cycling are dissolved via the self-discharge reaction. 
This process maintains the materials balance in the cell, a major 
requirement for its practical success. 5 figures. 


24129 Cycle life characteristics of sealed silver—zinc cell with 
inorganic separator. Lear, J.W.; Imamura, M.S. (Martin Marietta 
Corp., Denver). pp 311-318 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Two batteries containing 18 cells have been cycling in a 
simulated synchronous (24-hour) orbit for over a year at 40 percent 
depth of discharge at 22°C. One battery is under individual cell 
monitoring and control, and the other battery is controlled at the 
battery level. The battery with individual cell monitoring and pro- 
tection has performed over 350 cycles with no sign of failure. The 
battery without individual cell protection failed at 270 cycles from 
failure to remain above the specified minimum discharge voltage. A 
significant conclusion is that the sealed Ag—Zn cells manufactured 
with the inorganic separator material have demonstrated their capa- 
bility to cycle at a fairly high depth of discharge and are worthy of 
consideration in short-life synchronous-orbit applications. 


24130 Post-test analysis of Li/FeS, compact cells. Murie, R.A. 
(General Motors Research Labs., Warren, MI). pp 349-358 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The Li/FeS: cell utilizing a molten salt electrolyte is being 
actively studied as a candidate for electric vehicle power. The post- 
test analysis of cells that have operated for thousands of hours 
supplies fundamental data on materials, corrosion, mass transfer of 
positive and negative electrode materials, separator effectiveness, 
electrode behavior, and design. This paper discusses the results 
obtained from the post-test analysis of two compact Li/FeS: cells, 
CC-1 and CC-2, that operated for 10,462 and 1,733 h, respectively, 
primarily at 475°C. The testing of CC-1 was terminated due to 
shorting and loss in efficiency. The second cell, CC-2, was terminat- 
ed after the failure of an external cycling system permitted an 
extended overdischarge to occur. 28 figures, 3 tables. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 24123, 24639, 24799 


24131 Molten salt battery having inorganic paper separator. 
Walker, R.D. Jr. (to Energy Research and Buvciosmant Adminis- 
tration). US Patent 4,057,678. 8 Nov 1977. Filed date 16 Mar 1977. 


1 

PAT-APPL-778, 186. 

A high-temperature secondary battery comprises an anode 
containing lithium, a cathode containing a chalcogen or chalcogen- 
ide, a molten salt electrolyte containing lithium ions, and a separator 
comprising a porous sheet comprising a homogenous mixture of 2 to 
20 wt percent chrysotile asbestos fibers and the remainder inorganic 
material nonreactive with the battery components. The nonreactive 


material is present as fibers, powder, or a fiber-powder mixture. 1 
figure, 3 tables. 


24132 (UCRL—79457) Behavior of the calcium electrode in 
aqueous electrolyte. Cooper, J.F.; Hosmer, P.K. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Oct 1977. Contract 
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ao 21p. (CONF-771060—3). Dep. NTIS, PC A02/ 
AOl. 

From Electrochemical Society meeting; Atlanta, GA, USA (9 
Oct 1977). 

The behavior of the calcium electrode in aqueous electrolytes 
was investigated by using potentiostatic and galvanostatic tech- 
niques. Polarization curves and coulombic efficiency data for cal- 
cium dissolution were obtained for mixed sodium hydroxide— 
sodium chloride electrolytes under conditions of forced electrolyte 
convection. While the electrode tended to passivate in pure hydrox- 
ide solutions, the addition of the chloride ion produced a stable 
active state, which obeyed a linear polarization law with an electric 
resistivity of 30 to 300 ohm-mm2. For mixed electrolytes, coulombic 
efficiency was proportional to the hydroxide concentration, ap- 
fepe 100 percent near to the solubility limit (2 M NaCl, 6 to 7 

NaOH). Open circuit potentials ranged from -3.1 V (vs SCE) for 
low hydroxide concentrations to -1.5 V for limiting concentrations 
of hydroxide. Consistent with anode efficiency and polarization data 
and under the assumption of an air-cathode polarization of 0.4 V at 1 
kA/m?, a yield of about 35 to 40 percent energy efficiency upon 
discharge should be obtained for a calcium-air cell. 12 figures. 


24133 Method of sealing an intercell connection in a multi-cell 
electric storage battery. Adderley, E. (to Sociedad Espanola Del 
Acumulador Tudor S.A.). US Patent 4,066,418. 3 Jan 1978. Priority 
date 21 Jan 1975, United Kingdom of Great Britain and Northern 
Ireland (UK). 6p. 

In a method for sealing a substantially straight intercell con- 
nector bar passing through an opening in the upper part of an 
intercell partition of an electric storage battery, a mold is used 
having a marginal portion fitting against the face of the partition and 
defining a cavity, the mold comprising a body open at the bottom, 
and a closure movable horizontally from a closed position in which 
it extends under the bar to close the bottom of the cavity to an open 
— in which it permits removal of the mold. The closure is 

‘ormed with a cutter portion arranged to gouge or broach a groove 
in the upper or lower surface of the bar to ensure leak-proof closure 
of the mold. 6 figures. 


24134 Evaluation of porous paper and felt ceramics for electrode 
separators in high temperature Li—Al/LiCI—KC1/FeS/sub x/ cells. 
Mathers, J.P.; Olszanski, T.W.; Battles, J.E. (Argonne National Lab., 
IL). J. Electrochem. Soc.; 124: No. 8, 1149-1154(Aug 1977). 

Porous papers and felts fabricated from BN and Y2Os fibers 
were evaluated as electrode separators for Li—Al/LiCI—K Cl/FeS/ 
sub x/ cells. The physical and mechanical properties were deter- 
mined, and in-cell tests exceeding 1000 h were conducted. The 
papers and felts had adequate strength and flexibility for cell assem- 
bly and performed well during cell testing. Results from the proper- 
ty measurements are presented, and the performance of these materi- 
als in the cell tests is discussed. 7 figures, 2 tables. 


24135 emf studies of lithium-rich lithium—aluminum alloys for 
high-energy secondary batteries. Selman, J.R.; DeNuccio, D.K.; Sy, 
C.J.; Steunenberg, R.K. (Argonne National Lab., IL). J. Electro- 
chem. Soc.; 124: No. 8, 1160-1164(Aug 1977). 

Emf measurements were made across the lithium-rich half of 
the lithium—aluminum system at temperatures from 390° to 550° by 
use of a cell of the type Li/LiCI—KC1 (or LiF—LiCI—LiBr)/Li— 
Al. The lithium activity increases from 0.007 to approximately 0.7 
over the composition range of 48 to 56 atomic percent (a/o) lithium 
(the B-phase region). A compound, LisAl, rather than LieAl, as 
reported in standard compilations, exists at temperatures up to the 
ritectic decomposition at 520°C, and forms a two-phase region of 
gh lithium activity (greater than 0.85) with the lithium-rich liquid 
phase. This a has an estimated free energy of formation of - 
58 kJ/mole at 700°K. The emf data indicate that the lithium-rich 
liquidus is about 2 a/o richer in lithium than the composition shown 
in standard compilations of binary phase diagrams. 6 figures, 1 table. 


24136 Cell-level battery charge/discharge protection system. 
Donovan, R.L.; Imamura, M.S. (Martin Marietta Corp., Denver). pp 
302-310 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The development of three design approaches to individual 
cell monitoring and control for sealed secondary battery cells is 
described. One technique is a modular strap-on single cell protector 
which contains all the electronics required to monitor cell voltage, 
provide a bypass circuit for the cell, and respond to external com- 
mands. A second technique, the multiplexed cell protector (MCP), 
uses common circuitry to monitor and control each cell in a battery 
pack. The third technique, the computerized cell protector, replaces 
the hard-wired logic of the MCP with a microprocessor, and thus 
achieves greatest control flexibility and inherent computational capa- 
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bility with a minimum parts count implementation. 11 figures, 3 
tables. 


24137 Improved negative electrodes for lithium/iron sulfide bat- 
teries. Lai, S.C.; Samells, A.F. (Rockwell International, Canoga 
Park, CA). pp 375-379 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A program for the development of lithium—-silicon alloy 
negative electrodes for lithium/iron sulfide load-leveling batteries is 
being carried out at Atomics International. These batteries use a 
molten LiCI—KCI electrolyte and are operated at temperatures of 
400 to 450°C. Negative electrodes were fabricated in both the 
initially charged and discharged states. An additive with silicon was 
found which permits these electrodes to be built in the discharged 
state and subsequently charged with high active material utilization. 
The electrochemical properties of electrodes using the modified 
alloy are superior to those obtained with negative electrodes using 
the lithium—silicon alloy alone. A problem with silicon transfer to 
the electrode support structure was identified. Metal silicides formed 
as a result of this transfer are brittle, and electrode capacity declines 
if lithium—-silicon electrodes are cycled at high (550°C) tempera- 
tures. This problem was alleviated by further alloy modification. 
Metals were also found which resist silicon attack. The present status 
of this work is described. 6 figures, 2 tables. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 23354, 24583, 24584, 24585 


24138 Comments on the right selection of nickel—cadmium bat- 
teries. Hodgman, J.S. Elektro-Anz.; 29: No. 18, 421-423(1976). (In 
German). 

Nickel—cadmium batteries are widely used in portable equip- 
ment as well as in electronic systems for industrial purposes. They 
are suitable for emergency electricity supply of recording systems 
and semiconductor storers for computers. There are two basic forms: 
gas-tight and open. The article deals with only the gas-tight form. 
Recently, new possible applications have arisen, e.g. electronic cal- 
culators, cassette recorders and portable radios. A special nickel— 
cadmium battery for pocket calculators developed by General Elec- 
tric has rapidly expanded this market. 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 24338 


24139 (BNL—23340) Energy planning and management in devel- 
oping countries: thoughts concerning a conceptual framework. Nath- 
ans, R.; Palmedo, P.F. (State Univ. of New York, Stony Brook 
(USA); Brookhaven National Lab., Upton, N.Y. (USA)). 11 Oct 
1977. Contract EY-76-C-02-0016. 39p. Dep. NTIS, PC A04/MF 
AOl. 

The unique characteristics of the energy situation in develop- 
ing countries im a unique set of requirements on analytical 
techniques used for energy planning. The urgency of the situation 
requires the rapid development and use of simplified models which 
make maximum use of available data but which can reflect the 
international energy context. Those techniques must also be able to 
deal with central energy/development issues such as energy equity 
or the energy implication of social equity policies, centralized vs. 
decentralized development, and urbanization. 


24140 (DOE/IR—0033) Energy-related doctoral scientists and 
engineers in the United States, 1975. (Department of Energy, Wash- 
ington, D.C. (USA). Div. of Manpower Assessment). Nov 1977. 84p. 
Dep. NTIS, PC A0S/MF AO1. 

The pursuit of a vigorous research and development program 
to provide renewable and other resources to meet U. S. energy needs 
in the next century is an important objective of President Carter's 
National Energy Plan. A highly educated and motivated pool of 
engineers and scientists must be available for energy research and 
development if this objective is to be achieved. This report provides, 
for the first time, information about the number and characteristics 
of doctoral-level engineers and scientists in primarily energy-related 
activities. These data for the year 1975 will become part of the data 
base for a program of continuing studies on the employment and 
utilization of all scientists and engineers involved in energy-related 
activities. Information is provided for employment in the following 
fields: mathematics; physics/astronomy; chemistry; Earth, Environ- 
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ment, and Marine Sciences; Engineering; Life Sciences; Psychology; 
Social Sciences; Arts and Humanities; and Education and Business. 


24141 (NMEI—76-167D) Bibliography: publications of the New 
Mexico Energy Institute at the University of New Mexico. (New 
Mexico Univ., Albuquerque (USA). New Mexico Energy Inst.). 
Nov 1977. lip. of New Mexico, Albuquerque. 

This bibliography of 70 citations lists all research and devel- 
opment reports and informational materials published to date 
through the New Mexico Energy Institute at the University of New 
Mexico. Also listed are projects in process, yet to be published. 
Publications and projects are classified as follows: energy conserva- 
tion; synthetic fuels; nuclear fuel cycle; socio-economic studies; New 
— Energy Registry Publications; and other Informational Ma- 
terials. 


24142 (PB—270157) Continuing need to establish uniform guide- 
lines for controlling and accounting for ground vehicle fuels: Depart- 
ment of Defense. (General Accounting Office, Washington, D.C. 
(USA). Logistics and Communications Div.). 20 Jul 1977. 26p. 
(LCD—77-220). NTIS PC A03/MF AO1. 

This report discusses procedures for fuel management that 
provide for separation of duties and responsibilities between those 
who maintain physical control over inventories and those who 
maintain accountable records. When followed, they provide an 
adequate system for control and accountability with an established 
audit trail permitting early detection of losses or theft. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 23334, 23417, 24139, 24151, 
24159, 24177, 24204, 24210, 24212, 24260 


24143 (BNL—50696) Energy modeling and data support for the 
Electric Power Research Institute. Annual report, July 1977. Abilock, 
H.; Beller, M.; Cherniavsky, E.A.; Hermelee, A.; Juang, L.L.; Mar- 
cuse, W. (Brookhaven National Lab., Upton, N.Y. (USA). National 
Center for Analysis of Energy Systems). Jul 1977. Contract EY-76- 
C-02-0016. 75p. Dep. NTIS, PC A04/MF AOl1. 

Progress for the period from July 1, 1976 to June 30, 1977 is 
reviewed in this second annual report in support of the Energy 
Modeling and Data Support program for EPRI. Reference Energy 
Systems were formulated for the base year 1972 and projections 
developed for the years 1980, 1985, and 2000 for the area serviced by 
the New York Power Pool. In addition, Brookhaven, EPRI, and the 
Tennessee Valley Authority have entered into a cooperative effort 
to develop demand projections for the area serviced by TVA. The 
RES and associated data will provide a baseline against which TVA 
can evaluate the effect of substituting alternate technologies and 
policies for one another. Development of the Dynamic Energy 
Systems Optimization Model is continuing, with effort this year 
directed toward better representation of the electrical sector within 
the model. The model has been reformulated such that the year is 
divided into three seasons and two daily divisions, thus allowing the 
model to choose whether a summer or winter peak will occur and 
better depict the yearly time dependence of demands. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 22717, 22718, 24139, 24168, 
24175, 24179, 24182, 24191, 24201, 24213, 24225, 24234, 24235, 
24266, 24316, 24330, 25080 


24144 (CONF-7609133—, pp 53-66) Interrelationship between 
the use of energy, the gross national product, and employment. 
Winger, J.G. (Chase Manhattan Bank, New York). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

It is generally thought that the energy shortage occurred 
because the United States lacks energy resources. The U.S. is one of 
the most generously endowed countries with energy sources. The 
shortage exists because these resources are not as fully developed as 
necessary and the underdevelopment is the end result of politics. The 
author briefly follows four decades of ill-advised political actions 
that have created the present situation. The lack of interest on the 
part of business, government, and the population is cited. It is shown 
since 1955 that energy use relative to GNP in the U.S. has remained 
constant. Employment is declining relative to GNP in the U.S. 
(rising slightly from 1973 to 1975). Energy use and GNP per 
employed person in the U.S. has been increasing since 1955 with 
slight drops in 1973 to 1975. Some comparisons with Western 
Europe and Japan are made. U.S. dependence on imported oil and its 
impact is examined. (MCW) 
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24145 (HCP/M3866—1) Financial incentives research and lend- 
ing market impact analysis. Smith, R.F.; Bryant, P.S.; Cour, E.E.; 
Kouchoukos, P.C. (Bradford National Corp., Rockville, Md. 
(USA)). Nov 1977. Contract EX-76-C-10-3866. 92p. Dep. NTIS, PC 
A0S5/MF A0O1. 

The U.S. Energy Research and Development Administration 
has been authorized by recent legislation to enter into loan guaranty 
and interest assistance agreements related to specific energy pro- 
grams. These loan guaranty programs are designed to encourage the 
private sector to participate in the development of alternative energy 
sources and the conservation of energy. Two programs are currently 
authorized: one dealing with geothermal energy; the other dealing 
with electric and hybrid vehicles. A third program currently under 
consideration by the Congress addresses the conversion of organic 
waste products into alternative fuels. An introductory overview 
provides a brief summary of: energy legislation, ERDA loan guaran- 
ty programs, basis of and purpose for the investigation, and scope. 
Subsequent sections of this report address related background infor- 
mation; methodology employed; data collection and analysis of the 
information obtained; and specific recommendations based upon the 
results of the analysis. Supporting information and reference data are 
included as appendices. (MCW) 


24146 (PB—270173) Land use planning, management, and con- 
trol: issues and problems. (General Accounting Office, Washington, 
D.C. (USA). Community and Economic Development Div.). 28 Jul 
1977. 84p. (CED—77-101). NTIS PC A05/MF A0O1. 

The report discusses land use planning, management, and 
control as a complex, highly controversial subject matter, involving 
population and economic growth, multiple use of land and resources, 
controversies over tradeoffs between competing land uses, individual 
aspirations and rights versus the public good, and Federal, state, and 
local government rights and responsibilities. 


24147 (PB—270431) Socio-economic impacts and Federal assist- 
ance in energy-development impacted communities, Region VIII. (Fed- 
eral Energy Administration, Lakewood, Colo. (USA). Region VIII). 
May 1976. 46p. (FEA—76-8-2). NTIS PC A03/MF AO1. 

This report is a presentation of initial baseline data on direct 
and indirect Federal funding going to energy-development-impacted 
communities in Region 8. A simple presentation of data is made, 
drawing no conclusions. The report contains a listing of R and D 
and technical assistance projects having a long-range benefit for 
other impacted communities. 


24148 (PB—270449) Compilation of raw data on energy-impacted 
communities, including characteristics, conditions, resources, and 
structures for Colorado, Montana, North Dakota, South Dakota, Utah, 
and Wyoming. (Mountain Plains Federal Regional Council, Denver, 
Colo. (USA)). Jun 1976. 200p. NTIS PC A09/MF AO1. 

This report gives results of questionnaires disseminated to 
officials in the six states of Region VIII. It presents data relative to 
selected characteristics, conditions, resources, and structures of 179 
energy-impacted communities in Region VIII. The report is intend- 
ed to provide data particularly useful to persons concerned with 
community assistance in the mitigation of adverse impacts from 
energy development. 


24149 (PB—270450) Energy impact: a community in action. Gar- 
rett, P.; Webb, C.; Peck, J.; Crane, D.; Sweeney, K. (Northwest 
Colorado Council of Governments, Frisco (USA)). Feb 1977. 90p. 
NTIS PC A05/MF AO1. 

The vast coal reserves of the Western United States have 
become subject to development. The towns in and near which the 
coal deposits are located have had to absorb the impact of the people 
and industry that followed. This report examines one impacted 
community and describes the process by which the community is 
dealing with its problems and using the various services available to 
impacted areas. 


24150 (PB—270980) Selected statistics on the developing U.S.A. 
Research report, Chen, C.T.W. (Economic Development Adminis- 
tration, Washington, D.C. (USA). Office of Economic Research). 
May 1977. 121p. (EDA/OER—77-026). NTIS PC A06/MF AO1. 

This publication was undertaken to produce a study base of 
changing economic trends in the United states from the earliest 
available data. The following indicators were selected as a composite 
of geographic and economic factors to identify and forecast future 
studies or to determine the historical impact of present data: State 
population; personal income; per capita income; deposits, all banks; 
construction employment; construction contracts; farm employment; 
farm income; nonfarm employment; manufacturing employment; 
nonmanufacturing employment; plant equipment; production wages; 
retail wages; retail sales; value added; petroleum production; coal 
production; and electric power production. The publication is pre- 
sented in three sections: (1) indicator-by-indicator portrayal; (2) 
state-by-state portrayal; and (3) the bibliography of data sources. 
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24151 (PB—271264) An approach to societal risk acceptance 
criteria and risk management. Okrent, D.; Whipple, C. (California 
Univ., Los eles (USA). School of gen | and Applied 
— Jun 1977. 38p. (UCLA-ENG—7746). NTIS PC A03/MF 
AOl. 

A quantitative approach to risk acceptance criteria and risk 
management is p’ for activities involving risk to individuals 
not receiving direct benefits, such as employment, from the activity. 
Societal activities are divided into major facilities or technologies, all 
or part of which are categorized as essential, beneficial, or peripher- 
al, and a decreasing level of acceptable risk to the most exposed 
individual is proposed (say, 0.0002/year for essential, 0.00001/year 
for beneficial, and 0.000002/year for a activity). The risk 
would be assessed at a high confidence level (say, 90%), thereby 
— an incentive to the gaining of better knowledge. Each 
risk-producing facility, technology, etc., would have to undergo 
assessment both of risk to the individual and to society. The cost of 
the latter would have to be internalized, probably via a tax paid to 
the Federal Government, which in turn would redistribute the 
benefit as national health insurance or reduced taxes to the individu- 
al. Risk aversion to large events would be built into the internaliza- 
tion of the cost of risk. 


24152 (SRI—4896) Measuring the economic cost of an oil embar- 
go. report. Tani, S.N.; Boyd, D.W. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). Oct 1976. 42p. Dep. NTIS, PC A03/MF 
AOl. 

A methodology is developed for measuring the economic cost 
of an oil embargo. In the development of the methodology, the 
utility of the = national product (GNP) or the net social surplus 
in defining the embargo cost is compared. Net social surplus is 
defined as the economic well-being in the sense of measuring how 
much economic agents would be willing to pay to maintain the same 
level of consumption and production. Analyses of both the GNP and 
net social surplus indicate that changes in the latter are the best way 
to measure the economic cost of an oil embargo. (JSR) 


24153 Applications of economics to utility rate structures. Kahn, 
A.E. Public Util. Fortn.; 101: No. 2, 13-17(19 Jan 1978). 

Part two of a three-part series on the application of basic 
economic principles to the regulation of utility rates focuses on how 
economics can help determine appropriate rate structures. Case 
studies involve the telephone industry's shift to marginal-cost pricing 
to make rates more responsive to usage after large capital invest- 
ments had led the industry to spread the heaviest burden on inter- 
state users as a way of subsidizing universal telephone service. It was 
felt that behavior modification through pricing policies could be 
achieved more effectively by peak-load pricing than by the use of 
costly metering devices, although the system is now viewed as being 
undermetered. Electricity rates based on balancing short-run with 


long-run marginal costs are compared with those based on long-run 
incremental costs and it is concluded that off-peak rates set by short- 
run incremental costs will cover the additional costs of new capac- 
ity. 


24154 (UCRL—13773) Land use configurations and the utiliza- 
tion of distributed energy technology. Final report. (Brandywine 
Associates, Bellport, N.Y. (USA)). 30 Sep 1977. Contract W-7405- 
ENG-48. 64p. Dep. NTIS, PC A04/MF AOI. 

This issue paj was undertaken in connection with the 
California Case Study on Distributed Energy Technologies. The 
object of this project is to determine the feasibility of future out- 
comes in which energy systems utilizing distributed technologies are 
employed to meet state energy demands. Distributed technologies 
have been defined for the study purpose as favoring the use of 
renewable, small scale energy support systems. Land use is viewed 
both as a factor which will limit the use of such systems and as 
providing a set of institutional mechanisms for aiding their utiliza- 
tion. This paper focuses on both of these aspects. Land use is treated 
in the context of development on a community and regional scale. 
Such development is presumed to take place over a period of 
approximately 50 years, a _ consistent with time periods used in 
other parts of the study. This development is considered against a 
backdrop characteristic of the major metropolitan areas of the state. 
It presumes no drastic changes in the non-energy related factors 
conditioning land uses. It also is based on the assumption that the 
services goods leading to the final energy demand characteristics 
will not have changed radically in the intervening period. While the 

rt finds that substantial changes in how land is to be used and 
who will control its use will most likely have to accompany the 
widespread use of distributed energy technologies, the specific form 
of the physical arrangement and the accompanying institutional 
mechanisms must await much more complete analysis. 


24155 Examining the largest U.S. trade deficit. Barker, K.; So- 
botta, T. t. of Commerce, Washington, DC). Commer. Am.; 3: 
No. 4, 5-7(13 Feb 1978). 

The U.S. record trade deficit in 1977 ($26.7 billion) resulted 
from imports of $146.8 billion (22 percent above 1976) and only a 4.6 
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percent rise in exports to $120.1 billion (a slower expansion than in 
any of the nbn g 5 years). The lackluster performance of U.S. 
exports last year extended the relatively sluggish trend prevailing 
during much of the past three years. In this analysis, three primary 
factors are cited as responsible for the deficit: (1) exports were held 
down by the continued unevenness and slow expansion in economic 
activity outside the U.S.; (2) purchases of ‘oleum, valued at $42.1 
billion, accounted for 30 percent of the import total; and (3) auto 
imports from Japan and Western Europe continued to expand brisk- 
ly in value and quantity. (LMT) 


24156 Systems of land tenure, allocative efficiency, and economic 
development. Ip, P.C. (Macquarie Univ., North Ryde, Australia); 
Stahl, C.W. Am. J. Agric. Econ.; 60: No. 1, 19-28(Feb 1978). 

This paper discusses comparative efficiency of resource allo- 
cation under alternative forms of land tenure—sharecropping, fixed 
rental, wage cultivation, and owner cultivation. It shows that when 
transaction costs, the role of entrepreneurship, and economic incen- 
tives are explicitly introduced and analyzed within the framework of 
intersectoral interactions and linkages, land reform measures redis- 
tributing land to the peasants, substituting owner-cultivators for 
share tenants, tend to improve agricultural production efficiency, 
resource allocation between farm and other sectors, and contribute 
to economic development of less-developed countries, contrary to 
conclusions reached by writers of the “equal efficiency” school. 


24157 Mexico's opportunity: the oil boom. Grayson, G.W. (Coll. 
of William and Mary, Williamsburg, VA). Foreign Policy; No. 29, 65- 
89(Win 1977). 

Mexico’s economy has been floundering, but Lopez Portillo 
and his key advisers presently believe the discovery of oil deposits as 
large as those in the Middle East will restore health to its economy. 
Mexico's desperate need for foreign exchange and the United States’ 
accelerating demand for foreign oil commend the exchange of U.S. 
dollars for Mexican petroleum. But four circumstances complicate 
this overtly sensible interchange: (1) a history of foreign exploitation 
of Mexican resources before the 1938 take-over of the major oil 
firms, (2) the constraints placed CMe increased production by 
Mexico’s national oil company and the union that dominates it, (3) 
Mexico’s relations with the Organization of Petroleum Exporting 
Countries and pressures to ship refined products to a diversified 
market, and (4) the imperative of Washington's pursuing a policy 
that combines sensitivity to Mexico’s a with an under- 
standing of how Mexican oil can resolve problems confronting the 
two nations. Pemex will manage the development of the Mexican oil, 
but many constraints exist. Factors on immigration control, trade 
policy, population growth, tax reform, energy conservation, and 
energy diversification are discussed in view of policies that will 
advance Mexico’s economic interests. (MCW) 


24158 Uncertain prospects: Canadian manufacturing industry, 
1971—1977. Ottawa; Minister of Supply and Services Canada (1977). 
58p. (NP—22706). Council of Canada, Ottawa. 

This paper describes and analyzes the grave problems that 
now beset the Canadian manufacturing industry. It treats twenty- 
year and older trends in the structure and performance of this sector 
of the economy, trends that are largely responsible for the current 
situation. It is the first stage of a long-range industrial program being 
undertaken by the Science Council of Canada. Canadian industry is 
chronically and gravely ill. The country, industrially, is rapidly 
falling behind other nations, and, by default, placing its hopes for the 
future on a resource sector, which, in its present form, is inadequate 
to the task of raising or even maintaining the standard of living 
which most Canadians take for granted. 


24159 Contrasting views of the future and their influence on our 
technological horizons for energy. Haefele, W.; Sassin, W. (Interna- 
tional Inst. for Applied Systems Analysis, Laxenburg, Austria). pp 
194-227 of In Future strategies for energy development: a question 
of scale. Oak Ridge, TN; Oak Ridge Associated Universities (1977). 

From Conference on future strategies for energy develop- 
ment; Oak ro USA (20 Oct 1976). 

See CONF-7610138—. 

Planning for the future is complicated by the contrast of 
conclusions that can be derived from the same data but perceived 
differently. Five sectors of future energy use are examined--global 
energy demand; world energy resources; spatial patterns of energy 
demand and centralization; energy storage and transportation; and 
capital stocks, investments, and less-developed countries. A minimo- 
del is designed for the last case. The relationships of small and big, 
labor-intensive and capital-intensive, undevelo and developed are 
seen to have different effects at the local, regional and global levels 
and to result in a range of estimates that can lead to divergent 
strategies. The model can provide new perspectives in the evaluation 
of the future impact of new technologies. 19 references. 


24160 Some observations on energy and economic growth. 
Schurr, S.H.; Darmstadter, J. (Resources for the Future, Inc., Wash- 
ington, DC). pp 278-297 of In Future strategies for energy develop- 
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ment: a question of scale. Oak Ridge, TN; Oak Ridge Associated 
Universities (1977). 

. From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

The relationship of energy and economics is reviewed in the 
context of historical development of energy technologies and the 
current debate over both the relevance of history to the future and 
the need to change the evolutionary trends of socio-economic devel- 
opment. When the impact of electrification is analyzed solely in 
terms of thermal efficiency or net energy use, it does not reflect the 
impact electrification has had on social organization and productiv- 
ity. The flexibility of electricity and liquid fuels allowed more 
efficient use of labor and capital and had a major effect on location 
and production techniques of the industrial, agricultural, and trans- 
portation sectors. An understanding of these historical responses to 
energy development can be applied to public policy planning in the 
area of regulating energy use and the time-span involved in altering 
social attitudes. 2 references. (DCK) 


24161 Future of the world economy: a United Nations study. 
Leontief, W. New York; Oxford University Press (1977). 117p. . 

The basis for the present report was a study on the environ- 
mental aspects of the future world economy. Although the 1970s 
have been designated as the Second United Nations Development 
Decade, certain policies, especially those relating to environmental 
factors, are more realistically viewed from a longer-term perspec- 
tive. While the potential impact of environmental constraints may 
not impinge to any substantial extent on development over the 
medium-term, the cost of postponing actions that take account of 
such potential factors may be great. The impact exerted by environ- 
mental conditions and policies on the growth and structure of the 
world economy generally becomes apparent only gradually and in 
the long run. Environmental conditions and policies, however, are 
highly pertinent to the International Development Strategy for the 
Second United Nations Development Decade, despite the Strategy’s 
single-decade format. To provide a quantitative basis for the study, a 
global economic model of the world economy was constructed. The 
purpose of the model is to display various possible interrelationships, 
as the world economy evolves over future decades, between envi- 
ronmental and other economic policies. With respect to time hori- 
zons, the world economy of 1970 is depicted and compared with 
hypothetical pictures of the world economy in 1980, 1990, and 2000. 
The detailed methodology and substantive findings of the study are 
released in parts one and two of this report. The introduction gives a 
short history of the project and summarizes the findings and conclu- 
sions of the study having the most immediate interest for the current 
deliberations on the future of the International Development Strate- 
Rew) ways of implementing the new international economic order. 


24162 Achieving the goals of the Employment Act of 1946: 
thirtieth anniversary review. Volume II. Energy. Paper No. 2. Energy 
and economic growth. A study prepared for the use of the Joint 
Economic Committee, Congress of the United States, August 31, 1977. 
Washington, DC; Joint Economic Committee (1977). 65p. GPO. 

This review by the Subcommittee on Energy examines a wide 
range of problem areas in an attempt to develop improved means to 
achieve the goals of the Employment Act of 1946. The authors of 
the study “Energy and Economic Growth,” Marc H. Ross and 
Robert H. Williams, show that current economic and demographic 
trends will yield a marked decline in energy consumption growth in 
the future due to slower labor force growth and the steady shift from 
energy-intensive to less energy-intensive goods and services. These 
trends could cut energy growth from its level of 4% annually, for 
the years 1960 to 1973, to less than 2.5% from 1985 to 2000. After 
examining these trends, the authors show that very large efficiency 
improvements could be made in current energy-using processes. 
Reductions in fuel consumption of over 40% are possible. Four areas 
account for 60% of the total savings potential: space heating and 
cooling, water heating, the automobile, and co-generation of steam 
and electricity at industrial sites. If fully realized, according to Ross 
and Williams, these technical improvements could hold the growth 
in energy use in the United States close to zero from 1985 to 2000. 
This country is in a better position than many countries to reduce its 
energy consumption growth because of the waste in our current 
patterns of use. (MCW) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 23056, 23057, 24156, 24161, 
24184, 24190, 24248, 25065, 25066, 25159 


24163 (CONF-7609133—, pp 71-73) Environmental problems: 
=. Mathis, J.F. (Exxon Chemical Co., Florham Park, NJ). 
1976. 
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From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

After man learned to extract and use resources on this planet, 
he then found out there was a price to pay--particularly environmen- 
tal impacts, resulting in a cost for environmental control. These costs 
can be additive to the costs of feedstocks and energy, so they can 
directly affect jobs and the economic quality of life. The net effect 
will be higher costs for goods. This is a challenge, especially for 
Texas which is so dependent on the photochemical industry. The 
author then discussed the direct impact of environmental contamina- 
tion on human health--specifically, the toxicity of chemicals. Chemi- 
cal companies support research and comply with legislation dealing 
with environmental impacts. (MCW) 


24164 (CONF-7609133—, pp 75-78) Environmental problems: 
another view. Korp, (Environmental Protection Agency, 
Dallas). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

The Environmental Protection Agency is required to admin- 
ister environmental legislation to control and abate adverse impacts 
on the environment consistent with the attainment of our other 
national goals. Its approach is directed toward long-term as well as 
short-term environmental measures. ing out laws y 
Congress, EPA is concerned with the degradation of water supplies, 
including thermal discharges into water; air pollution; noise prob- 
lems; solid waste; the need for land reclamation in cases of shallow 
surface mining; land use itself; and in the nuclear area, the possibility 
of radiation contamination. These concerns are discussed in detail, 
but other impacts concerning construction of a new power plant, 
such as socio-economic factors, are not covered. (MCW) 


24165 (CONF-7710101—2) Implications of the 1977 Clean Air 
Act amendments for energy research and development. Garvey, D.B.; 
Kung, S.L.; Streets, D.G.; Leppert, G. (Argonne National Lab., Il. 
(USA)). 1977. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC 
A02/MF A011. 

From 5. national conference on energy and the environment; 
Cincinnati, OH, USA (31 Oct 1977). 

The Clean Air Act Amendments of 1977 establish Federal 
environmental policy governing industrial development in all areas 
of the country. Some impacts of the legislation on energy develop- 
ment will be to increase the incentives for research on technologies 
that are inherently less polluting and on improved emission control; 
to accelerate the rate at which technologies with reduced emissions 
or with emission control advantages become economical; and to 
expand the role of conservation measures to reduce energy demand. 
The legislation will have an impact on the siting and scale of future 
energy facilities, on control technology requirements, and on the 
cost-effectiveness and relative attractiveness of various technologies 
to utilities and other industries. In addition to discussing these 
impacts briefly, this paper summarizes the Amendments for the 
following: prevention of significant deterioration; non-attainment of 
ambient air standards; new source performance standards; revision of 
national ambient air quality standards; non-criteria pollutants; auto- 
mobile emissions; and compliance extension and coal conversion. 


24166 (IIASA-RM—76-4) Preference models of environmental 
impact. Keeney, R.L. (International Inst. for Applied Systems Anal- 
ysis, Laxenburg (Austria)). Jan 1976. 23p. Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From International Congress of Scientists on the human envi- 
ronment; Kyoto, Japan (16 Nov 1975). 

Environmental problems usually involve multiple conflicting 
objectives, large uncertainties concerning the possible environmental 
impact, and several individuals or groups whose preferences are 
very different, but yet very important in choosing an alternative. If 
one wishes to influence the decision-making process using analysis, 
the above issues should be addressed. One critical aspect, which is 
usually conducted informally, involves weighing the advantages and 
disadvantages of the possible impacts of the various alternatives by 
each of the interested parties. The basic ideas of multiattribute utility 
are presented and placed in the context of a decision-making frame- 
work. The manner in which it aids the analysis of environmental 
issues is discussed. Several problems having environmental compo- 
nents in which multiattribute utility was used are surveyed. These 
include siting nuclear power facilities, developing fisheries, control- 
ling a forest pest, examining energy policy, and transporting hazard- 
ous materials. 


24167 (PB—271292) Analysis of brine disposal in the Gulf of 
Mexico. III. Capline sector. (Federal Energy Administration, Wash- 
ington, D.C. (USA)). May 1977. 20ilp. NTIS PC A10/MF AOI. 

In implementing the Strategic Petroleum Reserve (SRP) Pro- 
gram, the Federal Energy Administration (FEA) proposes to use 
storage caverns leached out of salt domes in the Capline Sector at 
Weeks Island and Chacahoula along the Louisiana Coast. Discharge 
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into the Gulf of Mexico is an alternative under consideration for 
disposal of the saturated brine to be produced as additional caverns 
are solution-mined. This report examines the potential environmental 
impact of this brine disposal alternative. Included is an extensive 
summary of physiographic, meteorological, and oceanographic con- 
ditions in the Capline Sector; a comprehensive review of ecological 
conditions in the area; analysis of the dispersion of salt brine to be 
discharged at several locations offshore, under different environmen- 
tal conditions and for selected diffuser designs; general criteria for a 
brine diffuser for each of the two sites under consideration; and the 
potential impact of brine due to osmotic stress. 


24168 Monetization of intangibles: the case of pollution. Rock, 
S.M. (Univ. of Illinois, Chicago Circle). Transport. J.; 17: No. 2, 32- 
39(Win 1977). 

The difficulty of assigning intangibles, such as air and noise 
pollution, with a dollar value suggests the need for alternative ways 
of monetizing these effects. Three strategies for quantifying pollution 
are examined: (1) damage costs, (2) control or avoidance costs, and 
(3) re-evaluation of property. None of the three are considered 
reliable if used alone. A combination of damage and control costs 
would establish the minimum cost of pollution. A second approach 
would be a combination of pollution measured in physical units with 
estimates of avoidance costs, property value, and air pollution 
damage costs. These estimates will improve with time as better 
measuring techniques and control technologies are developed and as 
the nature of me or damage is better understood. 28 references. 
(DCK) 


24169 Federal environmental data: a directory of selected 
sources. Rockville, MD; Capital Systems Group, Inc. (1977). 146p. 
(NP—22814). 

This directory describes major environmental data bases 
maintained by U.S. government agencies. The data bases represent 
organized collections of scientific data, technical data, and biblio- 
graphic and directory information that are accessible by predefined 
search parameters. Most, but not all, are computer-based files found 
in machine-readable form. In addition to specific data bases, a few 
systems, information centers, and programs that are themselves 
repositories of a large number of data bases are described. For the 
most part, the data bases described were drawn from five Federal 
agencies: the Departments of Agriculture, Commerce, Interior, and 
Energy and the Environmental Protection Agency. A few important 
data bases from other Federal agencies were also selected for inclu- 
sion. The directory is divided into six major sections—one for each 
of the five major agencies, and a sixth containing sources found 
elsewhere. Each profile contains certain standard items of informa- 
tion: source name, source agency, objective, general description, 
size, update frequency, time reference, cost, turnaround time, prod- 
uct, and person to contact. 


24170 Shielding: people and shelter. Krissdottir, M.; Simon, J. 
Toronto; Oxford University Press (1977). 237p. . 

Housing is something that protects and defends. This book 
explores the ways in which humans have sought to defend them- 
selves against physical dangers and to protect themselves against the 
imagined evils of the natural world by means of the shelters built. 
The book examines briefly the shelters built in ancient times, and 
shows how several basic types recurred in different ages and at 
different times. Following this there is a brief survey of the kinds of 
shelters built by the native peoples of Canada, depending on their 
environment—climate, the natural materials on hand—and the cul- 
ture and life-style of each people. The next chapter explores the 
psychology of human beings, and how shelters should satisfy not 
only physical needs but psychological needs as well—the need for 
companionship and yet for privacy, space for children to play and 
community centers for adults to meet. The second half of the book 
looks at the dilemmas of housing today, and at various attempts 
around the world and in Canada to solve the problems—garden 
cities in England, the famous community of Tapiola in Finland, the 
technological innovations of Disneyland, new housing suburbs in 
Canada. There is a discussion of the problems of urban renewal, of 
overcoming the high cost of home-ownership—condominiums, coo- 
peratives, owner-built homes, and the disadvantages of trailers—and 
of overcoming the energy crisis by building ecological houses. 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 24146, 24223, 24225, 24240, 
24254, 24336, 24510 


24171 (PB—270171) Water resources planning, management, and 
development: what are the nation’s water supply problems and issues. 
(General Accounting Office, Washington, D.C. (USA). Community 
and Economic Sete ment Div.). 28 Jul 1977. 58p. (CED—77- 
100). NTIS PC A04/ME AOl. 
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The focus of the water and water-related programs area is on 
those programs and activities concerned with water resources plan- 
ning, management, and development projects designed to provide 
adequate water supplies to meet present and future demands. Water 
resources planning encompasses assessing the quantity and quality of 
available water supplies, forecasting future water demands, analyz- 
ing existing and potential water supply problems, and preparing 
proposals for resolving such problems. Water resources develop- 
ments may be single-purpose flood control, navigation projects, or 
multiple-purpose dam and reservoir projects which may provide for 
hydroelectric power generation, flood control, recreational activi- 
ties, and water supplies for irrigated agriculture as well as for 
domestic and industrial uses. The study is primarily directed to 
Federal programs, but also covers non-Federal activities. 


24172 (PB—271089) Bibliography of investment costs, operating 
costs, and related economic information for the mineral industries, 
January—December 1976. Conley, L.A.; Sabatini, J. (Bureau of 
Mines, Morgantown, W.Va. (USA). Process a Group). 
1977. 66p. (BM-IC—8748). NTIS PC A04/MF A 

This report, covering the period January nina December 
1976, contains abstracts of articles related to cost engineering and 
economics for chemical and petroleum plants, mining, and other 
mineral industries from various periodicals. 


24173 Exploitation of many deposits of an exhaustible resource. 
Hartwick, J.M. (Queen’s Univ., Kingston, Ont.). Econometrica; 46: 
No. 1, 201-217(Jan 1978). 

Given a known demand schedule for a mineral at each instant 
of time and many deposits with different known extraction costs per 
ton (different qualities) and different known sizes, how should ex- 
ploitation be organized. How does an exogenous change in the size 
of deposit i or in the extraction costs per unit in deposit i affect the 
program of exploitation. These questions are investigated for the 
case of extraction costs constant per ton for deposit i. The compara- 
tive static analysis parallels that for a problem with many income 
classes in location theory. 12 references. 


24174 Technical change in manufacturing industries using natural 
resource products. Toevs, A.L. (Louisiana State Univ., Baton 
Rouge). South. Econ. J.; 44: No. 3, 526-541(Jan 1978). 

The potential for saving natural resources through techno- 
logicai change in production methods is analyzed. Primary process- 
ing industries are used for the study because they reflect non-trivial 
responses to technical change and can provide more reliable re- 
source information. The products of these industries are also neces- 
sary for the manufacture of consumer products in most countries. A 
model is designed to compute Hicks neutral technical change and to 
identify potential biases due to input and output misspecifications. 
Industries using nonrenewable resource inputs are found to have 
advanced at the same rate as those using renewable sources. The 
analysis concludes that if the trend observed between 1954 and 1971 
continues, technical change will not offer a significant source of 
conservation. 25 references. 


24175 Futures markets: an alternative for stabilizing secondary 
materials markets. Dower, R.C.; Anderson, R.C. (Environmental 
Law Inst., Washington, DC). Resour. Policy; 3: No. 4, 230-236(Dec 
1977). 

The authors present an economic justification for extra 
market intervention in the markets for secondary materials and 
briefly discuss the possible impacts of futures trading on the cash 
market for a commodity. These impacts are applied to the markets 
for secondary materials and the potential effects are assessed. They 
conclude with a rationale for public participation in initiating a scrap 
futures market. 


24176 UK metal reclamation: prospects for improvement. Whal- 
ley, L.; Broadie, V.E. (Warren Spring Lab., Stevenage, Eng.). 
Resour. Policy; 3: No. 4, 243-260(Dec 1977). 

Ferrous and non-ferrous metal-bearing scrap and wastes aris- 
ing in the UK are discussed. Information is given on the quantities 
arising, their locations, the amounts recycled and the quantities of 
metal lost to the economy. Methods of increasing the recovery of 
metal values are discussed, with an indication of current R and D 
and possible future requirements. 


24177 Long-term resource demand: models for projection. 
Wright, S. (University Coll. of Science and Tech., London). Resour. 
Policy; 3: No. 4, 261-267(Dec 1977). 

This paper argues that there has been insufficient analysis of 
long-term forecasting methods for resource demand at the national 
level, compared with the attention devoted to supply factors. It 
suggests several important issues which need to be understood about 
the nature of demand projection and its pitfalls. Some significant and 
widely used resource demand models are summarized, all of which 
are particularly vulnerable to the uncertainty of macroeconomic 
modeling. 
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24178 Statistical estimation of global mineral resources. Phillips, 
W.G.B. (Depts. of the Environment and Transport, London). 
Resour. Policy; 3: No. 4, 268-280(Dec 1977). 

The concentration of minerals in the crust forms a continuous 
distribution between the higher grade reserves mined as ore and the 
low- e background mineralization of waste rock. A lognormal 
distribution could be generated by a mineralization process compati- 
ble with the theory of plate tectonics. A computer model of this 
process is demonstrated. The discussion is extended to other base 
metals and, in particular, to the distribution of reduced carbon. 
Neither base metals nor fossil fuels are ever likely to be exhausted, 
but they may rise in cost and be superseded by cheaper substitutes. 


24179 World tungsten economy: an econometric model. Tan, C.S. 
(Australian National Univ., Canberra). Resour. Policy; 3: No. 4, 281- 
291(Dec 1977). 

This paper presents a predictive model for the world tungsten 
economy, disregarding short-term speculative activity. The study 
provides a framework for exploring investment and optimal pricing 
policies and stabilizing mechanisms. The author discusses the ratio- 
nale for the formulation of the structural equations, and presents 
estimates of a simultaneous equation model purporting to explain the 
structure of the tungsten ore economy. Both ex-post and ex-ante 
simulations testify to the model's predictive ability. 


24180 Impacts of the Federal tax code on recycling. Albrecht, O. 
(Environmental Protection Agency, Cincinnati). Resour. Recovery 
Energy Rev.; 4: No. 4, 16-19(Fal 1977). 

The effects of Federal taxes, both favorable tax treatments 
and subsidies, on recycling were assessed by the Environmental Law 
Institute (ELI). The ELI study used econometrics to estimate the 
impact on the recycling of steel, lead, copper, aluminum, and paper 
from three types of tax subsidies: allowances for mineral depletion; 
allowances for assets held for a designated length of time and treated 
as capital gains when sold; and allowances for exploration and 
development costs to be treated as current expenses. Analysis of the 
study’s results indicate that recycling would probably increase for 
each of the five industries if the favorable tax codes are eliminated. 9 
references. 


24181 Development of new technologies for energy production in 
the Federal Republic of Germany. Schmidt-Kuester, W.J.; Wagner, 
H.F. Brennst.-Waerme-Kraft; 29: No. 9, 377-383(Sep 1977). (In 
German). 

In the introduction, this survey of the development of new 
energy technologies emphasizes the importance of the nuclear 
energy in view of its short-term availability. Then the relevant 
developments for the medium- and long-term availability for cover- 
ing the energy demand are presented, and especially the thermal 
application of solar energy is dealt with. R and D work for the 
electrical use of wind and wave energy, of sea currents and hydro 
power, and others are described. In the area of developing the 
rational use of energy, the authors refer particularly to the practical 
techniques of application in households and other small users, as well 
as to the power and heating coupling in connection with district 
heating. A survey of the present stage and activities in respect of 
development of controlled nuclear fusion concludes the article. 


24182 Mining industry and the developing countries. Bosson, R.; 
Varon, B. New York; Oxford University Press (1977). 304p. 

Published for The World Bank. 

This book is designed to provide an overview of the world 
mining industry--its structure, objectives and operation, and the 
major factors bearing on them, such as the physical characteristics of 
mineral resources, economies of scale, capital requirements, and 
economic and political risk; its production, consumption and trade 
characteristics; the behavior of mineral prices; and the industry's 
impact on economic growth with particular reference to the devel- 
oping countries. The book examines the principal problems and 
challenges facing the industry, both in the short term and over the 
long run, and the needs and interests of the various players. It 
reviews the role that policy, both public and private, can and must 
assume to meet the needs of society while safeguarding the interests 
of nations, especially those of developing countries. If greater inter- 
national economic cooperation is to progress, the mining industry 
must make a positive contribution. This issue is especially devoted to 
mineral sector development in the developing countries. The analy- 
sis is limited to nonfuel minerals. Although there are many similari- 
ties in the basic characteristics and policy implications of fuel and 
nonfuel minerals, today’s market, with its prospects of massive 
transformation in the fuel sector, introduces important differences 
that warrant separate treatment. The analysis also excludes construc- 
tion minerals such as stone, sand, and gravel. Even though they 
serve to meet important needs and account for a large proportion of 
world mineral output (measured in value), international trade in 
them is insignificant. 


24183 Avoiding energy catastrophe with evolutionary alternate 
fuels derived via systems technology. Ecklund, E.E. (Energy Re- 
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search and Development Administration, Washington, DC). pp 69- 
77 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

It will take decades to make the transition from petroleum- 
based fuels to the ultimate, but yet undefined, nonpetroleum fuels. 
During this time, it will probably be necessary to develop and use a 
continuum of fuel compositions that offer maximum use of available 
petroleum and alternative resources in an efficient, economical 
manner. The markets and applications to be satisfied are immense, 
diverse, and sophisticated, so that even modest changes require 
tremendous commercial activities. To make changes as easy as 
possible, it will be essential to use broad, deep, and ingenious 
technology to shape finished fuel formulations. To resolve various 
issues, a systems-oriented fuels technology needs to be developed to 
a high degree at all levels of application, and be masterfully applied. 
Although there may be some temporary socioeconomic setbacks and 
it is not now possible to pinpoint ultimate energy solutions, the 
benefits of significant technology exists, which, properly applied, can 
eventually lead to substantial socioeconomic advances. 


24184 Land application of waste materials. Ankeny, IA; Soil 
Conservation Society of America (1976). 318p. . 

Public concern about air and water pollution and its influence 
on ecology has led to federal legislation that regulates disposal of 
human and animal wastes. Man has three ways to dispose of his 
waste: dump it into surface waters, burn it, or apply it to the land. 
Water and air have no waste buffering capacity; soil has a tremen- 
dous buffering capacity and provides the least damage to the envi- 
ronment. Various aspects of disposing of industrial and municipal 
wastes and their value to the soils are discussed in the 21 papers of 
this collection. (MCW) 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 23042, 24174, 24200, 24202, 
24203, 24255 


24185 (CONF-7609133—, pp 79-82) Research needed to meet 
+ aaa Rowland, J.C. Jr. (Union Carbide Corp., New York). 
1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

The author discusses energy and feedstocks and the challenge 
to research and development, the Union Carbide posture in en- 
hanced oil recovery, and the need to conceptualize research and 
development in terms of hardware and non-hardware. (MCW) 


24186 (CONF-7609133—, pp 83-94) Role of national laborato- 
ries in energy research, development, and demonstration. Fulkerson, 
W. (Oak Ridge National Lab., TN). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

Although the ERDA national laboratories are still predomi- 
nantly directed toward nuclear research and development, this role 
is changing rapidly to be supportive of other parts of ERDA's 
energy strategy. The changing role includes: (1) working on most of 
the energy supply systems and on efficiency of fuel use; (2) assisting 
ERDA in managing some of its programs; (3) increasing efforts with 
industry and other organizations to accelerate commercialization of 
new energy supply and conservation technologies; and (4) helping 
ERDA to establish a regional presence and close ties to state 
governments. Some of these changes are illustrated by the work at 
Oak Ridge National Laboratory on end-use conservation and on 
coal. End-use conservation work has resulted, for example, in the 
development of the Annual Cycle Energy System (ACES) which 
can supply space heating and cooling and hot water at one-fourth 
the power requirement of using resistance heating, conventional air 
conditioning, and electric hot water heating and at one-half the 
power requirement of the air-to-air heat pump. Work on coal in- 
cludes efforts to assess the feasibility of two fluidized-bed combus- 
tion systems. One involves a closed-cycle gas turbine for application 
with decentralized total energy systems and for industrial applica- 
tions, and the other is the alkali-metal topping cycle to improve the 
efficiency of central power stations. The environmental conse- 
quences of increased coal use are also being investigated, including: 
process-specific studies; participation in the National Coal Assess- 
ment to compare the likely range of effects at the regional as well as 
national level resulting from various plausible coal use and technol- 
ogy futures; and an evaluation of the CO2 problem as it relates to the 
future use of fossil fuels, including coal, throughout the world. 
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24187 (PB—270676) Department of Transportation budget pro- 
gram: analysis of Fiscal year 1978 DOT program by policy and R, D 
and D management objectives. Program levels for fiscal years 1976, 
1977, 1978. Final report. Paullin, R.L.; Dye, I.; Bolger, P.H. - 
ment of Transportation, Washington, D.C. (USA). Office of the 
Secretary). 15 Jun 1977. 455p. (DOT-OST—77-1). NTIS PC A20/ 
MF AOl. 

The document presents a synopsis of the total budget pro- 
gram of the Department of ae (DOT) and summarizes 
the Research, Development and onstration (R, D and D) and 
Grant Programs in terms of DOT Policy and R, D and D Manage- 
ment Objectives and other classification structures. The program 
information is presented for three fiscal years, 1976 through 1978, 
including the 1976-1977 transition quarter. Its objective is to facili- 
tate communication between the various elements of DOT and other 
sectors of transportation, both public and private, so as to obtain 
more benefits to the Nation from the investments being made in 
transportation research. 


24188 Program energy research and energy development 1977 
until 1980, Banco, D.; Ludwikowski, P. (Deutscher Verein von Gas- 
und Wasserfachmaennern e.V. (DVGW), Eschborn (Germany, 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 9, 399-406(Sep 1977). 
(In German). 

The points of special interest in the energy research and 
technology programme of the Federal Minister for Research and 
Technology are summarized from the gas industry's point of view. 


24189 Summary of awards: FY 1977 Program of University 
Research. Borlaug, K.L. Washington, DC; Office of the Secretary of 
Transportation (1977). 208p. (NP—22959). 

This booklet contains the new awards and active contracts of 
the Program of University Research in transportation in Fiscal Year 
1977. The purpose of the booklet is to disseminate research informa- 
tion to interested parties and potential users. Part I, entitled “FY 
1977 Research Summaries” is intended to assist in the exchange of 
information between researchers and practitioners, to provide state- 
of-the-art summaries for potential researchers, and to provide con- 
tract status reports for all interested parties. Part II, entitled “FY 
1977 Categorical Breakdowns,” contains analytical information on 
the contracts listed under Part I. Part III, entitled "Listing of All 
Contracts in FY 1973 to FY 1977,” contains information on the 
Program of University Research during its five years of existence. 
The Program of University Research is designed to assure that 
resources of the higher education community are effectively brought 
to bear on transportation problems. The program also encourages 
greater involvement of colleges and universities with the Depart- 
ment, state and local governments, and the transportation industry. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 23142, 23158, 23161, 23163, 
23175, 23219, 23222, 23702, 23703, 23704, 23732, 23757, 23832, 
23904, 24005, 24017, 24241 


24190 (NUREG—0394) Impact of offshore nuclear generating 
stations on recreational behavior at adjacent coastal sites. Baker, E.J.; 
West, S.G.; Moss, D.J.; Weyant, J.K. (Florida State Univ., Tallahas- 
see (USA). Florida Resources and Environmental Analysis Center). 
Oct 1977. 145p. NTIS $7.25. 

A multi-faceted investigation was undertaken to project the 
impact of offshore nuclear power plants on beach visitation at 
adjacent beaches. Related literature was reviewed concerning 
human adjustment to natural hazards, risk-taking behavior, and 
public attitudes toward nuclear power. Approximately 2400 people 
were interviewed at beaches in three states with respect to: intended 
avoidance of beaches near a hypothetical floating nuclear plant 
(FNP), relative importance of proximity to a FNP, when compared 
to other beach attributes, onshore-offshore preference for coastal 
nuclear plant location, behavioral impact of NRC licensing of FNPs, 
relative tourism impact of coastal nuclear plant compared to coastal 
coal-fired plant, public concerns about nuclear safety, public atti- 
tudes toward alternative energy sources, public confidence in 
sources of information about nuclear power, visual impact of a FNP, 
and knowledge about nuclear power. Four beach areas near current- 
ly operating coastal nuclear power plants were studied to assess 
impacts on tourism resulting from plant construction. Data suggest 
that proximity of a FNP is less important than other beach attributes 
in determining beach attractiveness, probably no more than (and 
perhaps less than) 5% to 10% of current beach patrons would avoid 
a beach after FNP siting three miles directly offshore, and impact of 
a FNP would decrease exponentially as distance away increased. 


24191 Can we do without uranium. Weinberg, A.M. (Oak Ridge 
Associated Universities, TN). pp 256-277 of In Future strategies for 
energy development: a question of scale. Oak Ridge, TN; Oak Ridge 
Associated Universities (1977). 
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From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

The need to use uranium fuel to generate electricity is exam- 
ined in both the short-term and the long-term post-fossil fuel age. 
Evidence is presented from an Institute for Energy Analysis report, 
“Economic and Environmental Implications of a U.S. Nuclear Mor- 
atorium--1984-2010". The report's findings indicate that a moratori- 
um will result in lower energy consumption and minor effect on the 
gross national product, but will have large regional economic im- 
pacts because of the increase in demand for coal. The report also 
projects increased use of electricity supplied by large-scale plants. 
The impact of long-term renewable energy resources--geothermal, 
hydro, wind, solar, etc.--all introduce serious concerns for cost, land 
use, and climate. The case for a breeder technology is shown to offer 
the best potential for meeting the needs of society. 8 references. 
(DCK) 


24192 (DOE-tr—47) Part three. Information-intensive society. 
Part IV. Nuclear energy. Okudaira, Y.; Shimoyama, T. [nd]. Transla- 
tion: source information not available. 209p. TIC. 

Portions of document are illegible. 

Aspects of the information-intensive society are discussed. 
Political policy related to information in each sphere of the society 
and the manifestation of this policy in law and governmental policy 
are considered. Special problems relating to computerization, such as 
privacy and individual freedom, are addressed. Aspects of nuclear 
energy in the context of energy shortage are discussed. The need for 
nuclear energy and the latent dangers connected with its use are 
described. Various pieces of atomic energy legislation are detailed, 
along with important court decisions and international treaties. Japa- 
nese aspects of the topics considered are treated in special detail. 
(RWR) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 24249, 24444 


24193 (DOE/CS—0002/1) First annual report to Congress on 
the implementation of public law 94-413. The Electric and Hybrid 
Vehicle Research, and Development and Demonstration Act of 1976. 
(Department of Energy, Washington, D.C. (USA). Div. of Trans- 
portation Energy Conservation). Dec 1977. 78p. Dep. NTIS, PC 
A0S/MF AOl. 

The U.S. Congress enacted Public Law 94-413 to foster and 
support research and development in electric and hybrid vehicle 
systems and their component technology; to accelerate commercial- 
ization of this technology; to encourage small businesses to partici- 
pate in the development of these vehicles; to identify potential 
markets, foster innovative marketing approaches, study the long- 
term demand, and promote consumer acceptance; identify and help 
remove institutional, legal, and economic barriers; and ascertain 
long-term changes in the energy and transportation systems required 
to facilitate electric and hybrid vehicle use. Vehicle technology and 
energy storage systems technology are briefly reviewed in Chapters 
2 and 3. Chapter 4 cites special studies and performance standards. 
Financial incentives are outlined in Chapter 5. Demonstration proce- 
dures, administration and management, projections and estimates of 
progress, and recommendations complete the presentation. (MCW) 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 23410, 23411, 23412, 23413, 
23414, 23415, 23416, 23417, 23418, 24186, 24394, 24535, 24536, 
24537, 24538, 24541, 24542 


24194 Combined heat and electricity generation as a way to 
saving primary energy. Schulte, H. Brennst.-Waerme-Kraft; 29: No. 9, 
366-370(Sep 1977). (In German). 

As a Starting point for the rational use of energy, the author 
points to the high energy conversion losses which are particularly 
high in the fields of electricity generation and of industrial processes, 
as well as in households and small consumers. The application of 
combined heat and power generation is shown for the conventional 
and nuclear power station processes with its possible savings. A 
detailed description of the Ruhr District Heating System is included 
as an example of a super-regional district heating grid, which is 
subsidized by the Federal Ministry of Research and Technology as a 
demonstration plant. 
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CONSERVATION 


REFER ALSO TO CITATION(S) 24162, 24176, 24252, 24309, 
24310, 24394, 24395, 24397, 24463, 24467 


24195 (PB—271283) Federal energy conservation programs; a 
state perspective. Laughlin, Q.B.Q. (National Governors’ Confer- 
ence, Washington, D.C. (USA). Subcommittee on Energy Conserva- 
tion). May 1977. 50p. (NATGOV—77/03071). NTIS PC A03/MF 
AOl. 

This report examines the implementation of energy conserva- 
tion programs mandated by the Energy Conservation and Produc- 
tion Act and the Energy Policy and Conservation Act. The report 
concludes that state energy conservation efforts are hampered by the 
fragmentation of federal programs among a number of different 
agencies. The programs also lack the flexibility needed in light of 
differing needs and capabilities within the states. 


24196 (TID—28015) Guide to energy savings for the vegetable 
producer. (Department of Agriculture, Washington, D.C. (USA); 
Federal Energy Administration, Washington, D.C. (USA)). Jul 1977. 
57p. Dep. NTIS, PC A04/MF AO1. 

Major energy-using vegetable cultural practices and the forms 
of energy used are discussed. Usage percentages of gasoline, diesel 
fuel, LP gas, natural gas, and electricity for various agricultural 
operations are discussed. The manufacturing and application of 
fertilizer to vegetable crops consumed almost one-half of the total 
energy used to produce vegetable crops in 1974. Field operations 
include herbicide and pesticide applications as well as tillage and 
planting; it was the second largest item of energy usage in producing 
vegetables, taking almost 20% of the total energy. For all vegetable 
crops, less than one-tenth of the energy used in production was for 
irrigation. Only about 4% of the energy used on vegetable crops is 
for pesticides. Examples of energy-conserving ideas are presented in 
all areas. (MCW) 


24197 (TID—28021) Guide to energy savings for the livestock 
producer. (Department of Agriculture, Washington, D.C. (USA); 
Federal Energy Administration, Washington, D.C. (USA)). Jun 
1977. 81p. Dep. NTIS, PC AO5/MF AOl1. 

Livestock production activities consumed about 133 trillion 
Btu in 1974--beef cattle about 92 trillion, hogs about 37 trillion, and 
sheep about 4 trillion Btu. This energy was chiefly used for lighting, 


feed processing and distribution, providing water, assembly or han- 
dling livestock, space heating, ventilation, water heating, general 
farm travel, and farm automobile use. Data are tabulated according 
to fuel type consumed for a specific operation in cattle production. 
This guide offers energy-saving ideas for specific operations. It is 
estimated that producers may save 10 to 20% of the energy used 
now by practicing energy conservation. (MCW) 


24198 (TID—28054) Development and testing of a home econom- 
ics energy conservation curriculum guide: energy conservation in the 
home. Final report. Clinard, L. (Tennessee Univ., Knoxville (USA). 
Environment Center). Aug 1977. Contract EY-76-S-05-5049. 208p. 
Dep. NTIS, PC A1l0/MF AO1. 

This research study provided for the development and testing 
of a high school home economics curriculum guide for energy 
conservation. A systems aproach served as the development model, 
and the evaluation of the guide included both internal evaluation by 
the development team and field testing. The development model 
included: the development of a conceptual basis for adapting educa- 
tion to current needs; an interdisciplinary team approach to decision 
making and input; a plan for evaluation; a renewing loop or recy- 
cling process. The field test was conducted with the cooperation of 
the Tennessee State Board of Education in high school home eco- 
nomics programs with 129 teachers and their intact groups of 
students participating. The Solomon Four-Group Design was em- 
ployed as a research model for testing the effects of utilizing the 
curriculum guide on student opinion and knowledge. 


24199 (TID—28058) Interaction of land-use patterns and resi- 
dential energy conservation. (Booz, Allen and Hamilton, Inc., Bethes- 
da, Md. (USA)). 25 May 1977. 212p. Dep. NTIS, PC A10/MF AO. 

The purpose of this report is to evaluate the relationships 
between land-use patterns, energy consumption, and public land-use 
policies. The major objectives of the research program are to: (1) 
provide empirical data on energy consumption for various configu- 
rations of single- and multi-family residential units in relation to their 
location within an urban area; (2) evaluate the potential short-term (1 
to 3 years) public land-use policy options and their subsequent 
savings in energy consumption; and (3) identify and prioritize future 
data and research needs in the fields of land-use and energy-con- 
sumption relationships within urbanized areas. Primary energy con- 
sumption data were collected for 4 neighborhoods each in the 
SMSA's of Tucson, Washington, D.C., and Chicago. Following the 
introductory chapter, Chapter II summarizes the major findings and 
conclusions of this report. Chapter III focuses on selection of the 
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SMSAs and the neighborhoods within them. Chapter IV presents 
results of data collection and analysis of relationships between 
energy and land use. Chapter V projects energy savings that could 
be achieved by creation of high-density development. Chapter VI 
analyzes current public policies and suggests alternative public- 
policy actions to encourage changes in land-use patterns to reduce 
energy consumption. Chapter VII contains a series of suggested 
research topics including further data collection, conceptualization, 
field experimentation, and simulation studies. (MCW) 


24200 DoE’s industrial-efficiency research focuses on 10 
intensive fields. Energy Res. Rep.; 4: No. 3, 2-5(6 Feb 1978). 

The DOE's director of Industrial Energy Conservation, 
Douglas G. Harvey, outlines the newly combined goals of ERDA, 
the Federal Energy Administration, and the Department of Com- 
merce. He expresses some concern over combining the functions of 
regulation and incentives. Research and development efforts will 
concentrate on improving thermodynamic efficiency and on improv- 
ing process efficiency in the ten most energy-intensive industries, 
such as steel and aluminum. Each of the ten industries will be dealt 
with vertically on an individual basis, while a horizontal review of 
all industries will address combustion efficiency, heat recovery, and 
co-generation. Appropriations for all the projects meeting funding 
criteria has been slow, partly because industrial use represents a new 
governmental role whose appropriateness has been questioned. This 
is the first part of a two-part interview, the second part to appear in 
the Feb. 20 issue of Energy Research Reports. (DCK) 


24201 Logic of energy conservation. Schipper, L. (Lawrence 
Berkeley Lab., CA); Darmstadter, J. Technol. Rev.; 80: No. 3, 41- 
50(Jan 1978). 

Energy conservation is seen as a complex mix of economic 
and moral considerations, which should be applied to specific strate- 
gies for changing waste handling, lifestyle, growth, etc., after mean- 
ingful payoffs have been researched and identified. The author 
recommends measuring energy conservation in terms of primary 
energy resources saved, and evaluating changes in consumption 
patterns on the basis of indirect as well as direct energy use. He feels 
consideration should be given to the intensity of energy use as well 
as to before-and-after comparisons. Human factors and wellbeing 
need to be included in shifts from energy-intensive to labor-intensive 
equipment. Curtailment of energy supplies as a conservation tech- 
nique is seen as less effective than substitution, changes in habit and 
attitude, and changes in the types of goods and services demanded. 
While add-on investments have short-term value, new capital-equip- 
ment investments offer greater energy and economic savings in the 
long run. The author cautions against using strict rules to determine 
energy efficiency by relating energy to gross national product. 
Conservation is seen as an economic stimulus when compared to the 
costs of not conserving. 14 references. (DCK) 


24202 Energy: no magic solutions. Morris, J.W. Mil. Eng.; 70: 
No. 453, 4-7(1978). 

Energy goals of the Army Corps of Engineers are outlined in 
the context of the President's program to improve energy-use effi- 
ciency and develop alternative sources of energy. The Corps has 
focused its efforts on the Army’s fixed facilities, where 84 percent of 
its energy consumption occurs, and on the civil works program. 
Energy-conservation efforts have concentrated on improving effi- 
ciency and lowering consumption through the Energy Conservation 
Investment Program (ECIP). Studies have been made on coal con- 
version, energy use, and distribution systems in order to design an 
economically feasible energy master plan for military installations. 
New construction criteria will lower energy requirements in new 
buildings by 45 percent. Several research programs are investigating 
new management techniques, better equipment performance, and 
better energy information dissemination. Civil works programs in- 
clude energy storage sites, inland water ways, and hydroelectric 
power plants. (DCK) 


24203 Energy management in the Navy's shore establishment. 
Iselin, D.G. Mil. Eng.; 70: No. 453, 8-11(1978). 

The Navy has developed an energy conservation program 
that is responsive to the national goals of preparedness and efficient 
energy management. An energy survey team helped each base set up 
conservation programs that lowered consumption 14 percent be- 
tween 1973 and 1976. Nine categories were identified for energy 
savings. Continuous efforts to monitor energy use and identify areas 
for applying new technologies will save the Navy over $3 billion by 
1985. Engineering studies will include industrial site equipment and 
processes, cogeneration, energy monitoring and wane systems, air 
conditioning systems, combustion efficiency, airborne surveys, and 
boiler/industrial water treatment. Alternate energy sources, such as 
solar, solid wastes, and geothermal, will be explored. (DCK) 


24204 Transportation modeling in a changing world: a Miami 
case study. Hinds, D.H.; Roark, A.L.; Schimpeler, C.C.; Corradino, 
J.C. Transp. Plann. Technol.; 4: No. 2, 125-135(1978). 
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Cities are placing increasing demands on the Urban Mass 
Transportation Administration (UMTA) for funding of improved 
transit systems in one form or another. To assure fair, systematic 
evaluation of the 40 serious but expensive requests, the UMTA has 
developed policy guidelines that emphasize local decision makers in 
creating a sound approach to alternative systems evaluation so that 
the technical results of studies can be factually supported. Tradition- 
al technical approaches to transportation models not being appropri- 
ate, a model approach is discussed that provides local officials and 
planners with policy options for achieving stated goals and evaluates 
quantitatively and analytically the effects of various uncertainties on 
the capital-intensive system investments. A mathematically based 
risk-analysis model using Miami as a setting is combined with 
sensitivity analysis and policy modal-split techniques. The first 
model evaluates the degree of uncertainty involved in patronage and 
revenue projections and provides measures of the risk involved in 
investment choices. The latter set of models can develop system 
characteristics and policy combinations that will achieve modal-split 
objectives for the region and for certain predefined trip and trip- 
maker strata. The role of calibration in the behavioral modeling 
package is described and illustrated. 


24205 How the National Coal Board reduced its own energy bill. 
Mine Quarry; 6: No. 9, 50, 52, 54(Sep 1977). 

A carefully planned and properly implemented energy-saving 
campaign in the coal industry reduced the consumption of energy at 
collieries last year by nearly five per cent compared with the 
previous year. How this noteworthy contribution to the viability of 
the coal industry was accomplished is outlined. Not that there has 
been at any time neglect of energy costs within the industry. Indeed 
they have been always closely watched and equally closely con- 
trolled, representing as they do a fairly major item in the operation 
of the near-240 pits, in space heating of supporting services, in 
offices and within the considerable transport fleet essential to an 
activity on such a large scale. Twenty years ago energy made up six 
per cent of the industry's costs; three years ago, before "Save It” was 
a by-word the proportional cost had been whittled down by fully a 
third—to four per cent. Since, and even at the present time, despite 
the upward movement of energy pricing, that percentage has been 
maintained at four per cent. While, traditionally, energy use in the 
mining industry has been measured in financial terms (usually com- 
paring current year’s spending against the previous year and includ- 
ing normal budget-estimating techniques) the units of comparison 
decided on for the energy monitoring scheme—for all the fuels 
concerned—was the “therm”. The advantage in dealing in therms 
rather than in monetary units is in assessing the efficiency of each 
operating unit in the most basic terms. If for instance, one colliery or 
workshop is consuming considerably different amounts of energy 
than another or using different fuels, the comparisons are readily 
made. The energy-monitoring system has, in experience, proved an 
essential pre-requisite to the energy-saving programme in that it has 
enabled everyone concerned with the conservation swiftly, in the 
right place and at the right time, to pose the appropriate, pertinent 
questions. 


24206 Energy cost reduction in retailing. Washington, DC; 
American Retail Federation (1977). 76p. 

This handbook was developed to help retail store owners cut 
the cost of energy in their business establishments. It shows how to 
recognize and act on energy waste in: interior lighting, outdoor 
lighting, space heating, air conditioning and ventilation, general 
maintenance, warehousing, delivery, and refrigeration. Many of the 
recommendations cost nothing to implement; a few involved only 
small investments. 


24207 Energy conservation design manual for new nonresidential 
buildings. Sacramento, CA; Energy Resources Conservation and 
Development Commission (1977). 391p. (NP—22874). 

California Senate Bill 144 and the Warren-Alquist State 
Energy Resources and Development Act were signed into law in 
1974. Senate Bill 144 called for the adoption of energy conservation 
standards for new non-residential buildings, and the Warren Alquist 
Act established the California Energy Resources Conservation and 
Development Commission. The development of this design manual 
was mandated by Senate Bill 144. During 1976, the Commission 
awarded six contracts for the preparation of explanatory material to 
be presented in this manual. The manual has two basic purposes. 
First, it should assist those who must comply with and enforce the 
standards. Second, and equally important, it should encourage the 
design, construction, and operation of energy-efficient buildings in 
California. A portion of the Manual is devoted to compliance and 
enforcement requirements. Component performance standards for 
the building envelope are specified. (MCW) 
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SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 23042, 23086, 23382, 23688, 
24154, 24177, 24188, 24234, 24236, 24237, 24238, 24239, 24320, 24323 


24208 (CONF-7609133—, pp 19-30) U.S. and world energy 
supply and demand forecast to 1990. Roorda, J. (Shell Oil Co., 
Houston, TX). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; yy a Station, TX, USA (15 Sep 1976). 

In a and feedstocks: challenges for Texas. 

Throughout the forecast period, most of the energy con- 
sumed in the U.S. will be domestically produced fossil fuel. Domes- 
tic supplies of all energy sources except natural gas will increase 
over the forecast period. Domestic natural gas supply will decline, 
and our capability to augment it with syngas and LNG imports will 
not arrest the decline. New sources of energy such as oil from shale, 
gas and oil from coal, and solar and geothermal energy will be 
developed, but their impact will be small, amounting collectively to 
less than 4% of total energy demand in 1990. World oil production 
will increase by more than 40 MM B/D between 1973 and 1990. 
More than 25 MM B/D of this increase will come from Communist 
and OPEC countries--giving them control of 2/3 of world oil pro- 
duction by 1990. Interregionally traded oil will come increasingly 
from the Middle East. Participation by Africa, the Far East, and 
South and Central America will decline. U.S. oil imports will grow 
to about '/3 of ne traded oil by 1990, and about half of 
the imports will come from the Middle East. (14 figs. ) 


24209 (CONF-7609133—, pp 31-40) Texas energy perspective. 
Whiting, R.L. (Texas A and M Univ., College Station). 1976. 

Rom Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

A detailed study of the 500 largest Texas oil fields has been 
made. Other energy resources, both actual and potential, are dis- 
cussed: natural gas, natural gas liquids, nuclear, coal, geothermal, 
solid waste energy, wind, solar, tide, hydrogen. Crude oil and 
natural gas must provide approximately 70% of the energy for Texas 
through 1985 and longer. Conditions necessary to meet the energy 
predictions for the future include fair market determination of 
energy resource allocation and investment decisions, a stable eco- 
nomic/political climate, incentives for expansion of energy explora- 
tion activities, etc. 5 figs., 10 tables. (DLC) 


24210 (EPRI-EA—580) Dynamic models of the industrial 
demand for energy. Berndt, E.R.; Fuss, M.A.; Waverman, L. (Eco- 
nomics Research Group Ltd., Toronto, Ontario (Canada)). Nov 
1977. 147p. Dep. NTIS, PC A07/MF AOl1. 

Econometric approaches to modeling the demand for elec- 
tricity, petroleum, coal, and natural gas by the manufacturing sector 
of the U.S. economy are investigated. Important aspects of the 
research are incorporation of dynamic effects as well as an introduc- 
tion of the impact of technological change on energy usage. The first 
model analyzed is the ad hoc partial adjustment model applied to a 
system of equations. Extending the work of Rosen and Nadiri 
(A.E.R. 1969) and Berndt and Savin (Econometrica, Sept./Nov. 
1975), the authors show that ad hoc models applied to flexible 
functional forms such as the translog or generalized Leontief have a 
number of undesirable features: (1) short-run own-price elasticities 
may exceed long-run elasticities, thus violating the Le Chatelier 
principle; and (2) for the translog, if the adjustment matrix is 
diagonal, all rates of adjustment must be equal; specification of a 
general adjustment matrix leads to underidentification of the adjust- 
ment parameters. The above two problems and others are illustrated 
using data drawn from U.S. aggregate manufacturing 1948 to 1971. 
A second model is developed from the cost-of-adjustment literature 
associated with R. Lucas and A. Treadway. It is shown that the 
Lucas and Treadway models can be implemented empirically to 
overcome the theoretical objections to the ad hoc partial adjustment 
models. In particular, the econometric model cannot violate the Le 
Chatelier principle and contains a generalized endogenous (non ad 
hoc) partial adjustment mechanism. An analysis of the effects of an 
investment tax credit on both the long-run demand for energy and 
the adjustment path to the new long-run equilibrium demand is 
made. Several models are considered that can be utilized in an 
analysis of endogenous technical change. The most promising model 
for future research is one which incorporates knowledge as a quasi- 
fixed factor within the cost of adjustment framework. 


24211 (IIASA-PP—77-9) Which way to go. Observations based 
on discussion on global perspectives and energy strategies. Sassin, W.; 
Lovins, A.; Meadows, D.; Penczynski, P. (International Inst. for 
Applied Systems Analysis, Laxenburg (Austria)). Sep 1977. lip. 
Dep. NTIS (US Sales Only), PC A02/MF AO01. 

One of the most controversial topics of the present time seems 
to be the world’s future energy supply and demand. To establish a 
balanced view, the IIASA Energy Systems Program has sought 
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periodically to compare its own work with that of other groups 
researching similar areas. At the beginning of 1977, Dennis Mead- 
ows, co-author of the Club-of-Rome study “Limits to Growth”, and 
Amory Lovins of "Friends of the Earth” joined IIASA for a limited 
time. Both of them favor a “soft technology” path for the world’s 
future energy system. Their stay at IIASA was an opportunity to 
check whether or not their results provide for a deeper understand- 
ing of a complex global future. This short note summarizes some 
conclusions that emerged from discussions of D. Meadows, A. 
Lovins, and members of the Energy Systems Program. In searching 
for the sources of opposing conclusions with respect to nuclear, 
large-scale solar, coal, renewable sources in a local or regional 
context (like wind, wave power, biomass utilization, and small-scale 
solar heat) and energy conservation measures such as better insula- 
tion or the co-generation of electricity and process heat, it turned out 
to be helpful to address the following questions: (1) Which long-term 
fundamental problems other than energy questions have to be faced 
by mankind within the coming 50 years. (2) Is the appropriate scale 
for analyzing these problems global, regional, or local. (3) In which 
subsectors pee the economy be disaggregated in order to tackle 
the problem of self-reliance and resilience. (4) How can one define a 
technological solution for the energy supply with respect to the 
anticipated state of affairs in terms of do's and not in terms of don'ts. 
(5) How can one specify an energy strategy leading from today’s 
situation into a long-term future when the goals to be achieved vary 
with time and in principle are subject to revision. (MCW) 


24212 (NP—22778) Northwest Energy Policy Project: energy 
demand modeling and forecasting final report. McHugh, W.M. (Math- 
ematical Sciences Northwest, Inc., Bellevue, Wash. (USA)). 1977. 
281p. NTIS. 

The Northwest Energy Policy Project was undertaken to 
develop the necessary tools for energy policy development in the 
Pacific Northwest states individually and as a region. Mathematical 
Sciences Northwest, Inc. (MSNW) prepared the demand forecasting 
model for this project. This volume is the final report and incorpo- 
rates a discussion of alternative methods of demand forecasting, the 
detailed formulation of MSNW’s model as well as its specifications. 
Alternative forecast results of energy demand are presented under 
three scenarios assuming low, moderate, and high economic growth 
rates in the Northwest. Sensitivity analysis can be undertaken, not 
only with respect to economic growth parameters which affect 
energy consumption, but also voluntary and involuntary conserva- 
tion efforts. The discussion of the model in this report is organized 
by the broad end-use sectors. Each sector includes a forecast of 
energy by source--electricity, natural gas, oil, and coal, for regions of 
the Pacific Northwest States. Forecast results of energy demand are 
yielded for the States of Idaho, Oregon, and Washington, as well as 
for the three-state region and can be disaggregated by energy source 
and sector. The residential sector is divided into seven sub-regions. 
The extensive data base developed for the demand forecasting model 
is presented in a separate volume. The model itself has been installed 
on the computer of the Bonneville Power Administration. 


24213 (PB—269969) Rocky Mountain energy resource develop- 
ment: status, potential, and socio-economic issues. (General Account- 
ing Office, Washington, D.C. (USA). Energy and Minerals Div.). 13 
Jul 1977. 127p. (EMD—77-23). NTIS PC A07/MF AO1. 

Report to the Congress. 

This report highlights the status of and potential for energy 
resource development in the Rocky Mountain area; identifies socio- 
economic problems that may result by 1985 from energy resource 
development in the area; and discusses (1) Federal, State, and 
industry actions being taken to resolve the problems, (2) the level 
and type of effort that might be required, and (3) the roles the states, 
the Federal Government, and industry should play in mitigating 
these problems. 


24214 Federal Republic of Germany looks to the future. Bund, 
K. World Coal; 3: No. 11, 5S(Nov 1977). 

The current surplus of energy in West Germany is a glaring 
contrast to predictions of long-term energy shortages and an increase 
in coal demand. In 1977, the consumption of primary energy in Fed. 
Rep. of Germany will be scarcely higher than in 1973. So there has 
been virtually no growth in the past four years. Electricity demand, 
too, has increased by less than the average rise long term. Additional 
energy capacities have come on stream that were commissioned 
some time ago. The coal industry’s long-term prospects are that the 
mining capacity of German coalfields must be maintained so that 
future demands may be met. 


24215 Possible application of regression models to the relation- 
ship of weather influences on electricity consumption. Satalov, V.1.; 
Kopac, E.N. Arch. Energiewirtsch.; 31: No. 10, 881-886(Oct 1977). (In 
German). 

Linear regression models reproduce the reaction process of 
electricity consumption to the change of weather conditions correct- 
ly. By expanding the models using ‘fictitious’ variables, the available 
statistic data can be better evaluated. The lowering of the mean 
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square error in the short-term prognosis by means of the models 
concerned is on average about 1%. 


24216 Coal and forecast of the world’s energy 
Stanek, L. Uhli; 25: No. 9, 361-364(Sep 1977). (In Czech). 

In connection with the "oil crisis” in 1973, much attention has 
been paid to forecasting of energy consumption and to securing of 
different energy resources. The look to the past and to the future 
indicates how large these problems are. If permanent attention is not 
given to these problems, there could come a real world’s ener, 
crisis. In particular forecasts we find different opinions as regards the 
amount and also the structure of energy resources. From different 
forecasts follow also different opinions about the possibilities of the 
use of coal as a source of energy with large stocks. Only countries 
with a decisive share of the world’s coal stocks, USSR, USA, and 
PR China, may increase the mining of coal. The main order, not 
only for today but permanently for the future, is a meticulous 
economy with all kinds of energy. 


24217 Revised program for maximizing U.S. energy self-suffi- 
ciency. Linden, H.R.; Seay, J.G. Chicago; Institute of Gas Technol- 
ogy (1977). 29p. (NP—22809). 

This study attempts to quantify the various domestic sources 
of energy which could gradually eliminate oil imports by 2000, while 
allowing for an increase in primary energy consumption of about 3.5 
percent annually to 1985 and 2 percent annually from 1985 to 2000. 
Imports of Canadian and Mexican natural gas, and of LNG, are 
assumed to grow slowly, and domestic production of crude oil and 
natural gas is assumed to proceed at the maximum levels consistent 
with the remaining resource base. The key measure would be a crash 
program for the creation of a synthetic fuels industry for the 
production of the equivalent of 9.8 million barrels per day of clean 
gaseous and liquid fuels from coal and oil shale for direct consum; 
tion by the year 2000, plus a substantial additional capability for the 
production of clean gaseous, liquid, and solid fuels from coal for 
central power generation. Probably, the most critical milestone 
would be the commercial demonstration by 1985 of a spectrum of 
first- and second-generation technologies for production of high- and 
low-Btu gas, distillate and residual fuels, solvent refined coal, and 
methanol, so that informed investment and environmental decisions 
for achieving the year 2000 goal can be made. In this proposed 
program, direct industrial use of coal, other than for central power 
generation, would be limited to 250 million tons per year. By the 
year 2000, electric power generation would consume 50 percent of 
primary energy sources, including a substantial component of hydro, 
solar, and geothermal energy and lesser amounts of oil and gas for 
peaking purposes, with the remainder split roughly equally between 
nuclear energy and coal. Implicit in these assumptions for synthetic 
fuels production and electric power generation is an increase in 
annual domestic coal consumption to more than a billion tons by 
1985 and approximately 2.3 billion tons by the year 2000. 


24218 Energy growth alternatives: dimensions of a social cost/ 
benefit analysis. Meyer-Abich, K.M. (Univ., Essen). pp 597-617 of In 
Microbial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

A distinction between need and demand should be observed. 
One and the same need may be covered by technologically different 
forms of demand. Technologically alternative demands to cover the 
same need should be evaluated in terms of a social cost/benefit 
analysis. World energy needs will increase by the order of magni- 
tude of 10' or 10% To cover these requirements in the long run, 
presently only nuclear fission and solar energy can be taken into 
account, fossil fuels, however, remaining the basis of the world 
energy system for several more decades. Applying the criteria of 
social cost/benefit analysis in a preliminary way to nuclear fission 
and solar energy, it turns out that internationally, nuclear energy is 
problematic for reasons of maintaining the distinction between 
peaceful use and military use of atomic energy, while solar ener, 
points to a decentralized world energy system lowering the potential 
of conflict between the developing and the developed countries. The 
social price that must be paid to guarantee the adequacy of the 
management of the chosen energy system is problematic in the case 
of nuclear energy and seems to be less problematic in the case of 
solar energy. Solar energy systems seem to be the only energy 
systems that are not necessarily limited for environmental reasons. 
With respect to employment and investment policies no conclusions 
can be drawn so far. It is concluded that solar energy, including 
photo-biological systems, should be given high priority in making up 


for its delayed emergence, or rediscovery. Future options depend on 
today’s decisions. 


24219 Properties and behavior of energy systems. Marchetti, C. 
(International Inst. for Applied Systems Analysis, Laxenburg, Aus- 
tria). pp 619-642 of In Microbial energy conversion. Schlegel, H.G.; 
Barnea, J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 
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From Microbial energy conversion symposium; Gottingen, 
F.R. German oo 1976). 

See CO -7610131—. 

Energy systems at the world level, and even at the level of 
nations and particular end uses, appear to behave in a very stable and 
ordered way, especially for the qualitative aspects of the primary 
energy input. This makes them largely predictable, and some of the 
rules for producing new technologies with high survival values are 
indicated. 

24220 Texas energy outlook: the next quarter century. Austin, 
aa Governor's Energy Advisory Council (1977). 174p. (NP— 
22777). 

This report summarizes the first year’s work of the 
Governor's Energy Advisory Council of Texas. Following an execu- 
tive summary and an introductory Chapter, Chapter 2 examines 
Texas energy futures, specifically forecasting alternative energy 
sources. Chapter 3 investigates alternative energy programs in three 
scenarios: business as usual, maximum government control, and free 
market. Chapter 4 includes individual policy impacts, specifically: 
natural gas and crude oil pricing; boiler fuel restrictions; strip-mining 
regulation; nuclear power restrictions; air quality standards; utility 
rate structures; strategic reserves of crude oil; government conserva- 
tion programs; and tax structures. Following the summary chapter, 
additional information is given in the appendices. (MCW) 


24221 Ozarks Region energy alternatives study. Working paper 
XVI. Energy demand projections. Price, J.P.; Farr, J. Princeton, NJ; 
Mathtech, Inc. (1977). 101p. (NP—22942). Regional Commission, 
Little Rock, AR. 

This Working Paper summarizes the methodology, assump- 
tions, and results of the energy demand projections for the residen- 
tial, commercial, and industrial sectors for Arkansas, Kansas, Louisi- 
ana, Missouri, and Oklahoma. This paper was prepared in the initial 
stages of the Energy Alternatives Study and shows computer prin- 
touts of a set of projections made in January 1977. Some of the 
assumptions and projections were later revised. The final set of 
= (in lesser detail) is presented in the Final Report of the 

nergy Alternatives Study (NP-22949). 


24222 Ozarks Region energy alternatives study. Working paper 
III. Agricultural energy requirements. Fallah, M.H.; Price, J.P. Prin- 
ceton, NJ; Mathtech, Inc. (1977). 126p. (NP—22945). Regional 
Commission, Little Rock, AR. 

This Working Paper examines the agricultural energy-con- 
sumption patterns by state in the Ozarks Region. Estimates of 
current energy consumption by type of fuel and by type of crop are 
developed from the U.S. Department of Agriculture, Agricultural 
Energy Data Base. Projections of energy requirements are made 
using the U.S.D.A.'s assumptions regarding future growth patterns 
for three alternative scenarios, and a brief discussion of projected 
agricultural energy needs by fuel by state is presented. Potential 
measures for energy conservation and/or substitution are identified, 
peeeesty as they relate to the use of natural gas in agriculture. 

ecommendations related to development of better and more-de- 
tailed information and for agricultural energy conservation and 
substitution are presented. 


24223 Ozarks Regional Commission regional energy alternatives 
study. Final report. Limaye, D.R.; Price, J.P.; Ciliano, R. Princeton, 
NJ; Mathtech, Inc. (1977). 503p. (NP—22949). Regional Commis- 
sion, Little Rock, AR. 

This report presents highlights of the findings and recommen- 
dations of the Ozarks Regional Energy Alternatives Study. The 
purpose of this study was to identify and evaluate energy policy 
alternatives for the Region and its five states. The Ozarks Regional 
Commission was established under the Public Works and Economic 
Development Act of 1965 to plan and accelerate the orderly eco- 
nomic development of the States of Arkansas, Kansas, Louisiana, 
Missouri, and Oklahoma. The Energy Alternatives Study has been 
conducted to assist the Commission and its member states in identify- 
ing and evaluating major energy policy options and performing an 
overall assessment to recommend specific strategies and action pro- 
grams. Recommendations resulting from findings of the study are 
summarized in Chapter VI. These recommendations are grouped 
according to the entity to which they are addressed--the Ozarks 
Regional Commission, the states, or the Federal government. Be- 
cause of the diversity of the energy production and consumption 
patterns among the five states of the Region, it is possible that the 
recommendations are not equally applicable to each state. There 
may be some inconsistencies among the recommendations for the 
Region and for the individual states. Additional details regarding the 
information, methodology, data sources, and analyses can be found 
in supporting Working Papers. 


24224 Securing the energy supply in Baden-Wuerttemberg. The 
energy programme of the Land's government. Grawe, J. (Ministerium 
fuer Wirtschaft, Mittelstand und Verkehr Baden-Wuerttemberg, 
Stuttgart (Germany, F.R.). Abt. Energie, Technologie und Wirts- 
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chaftsordnung). Buerger Staat.; 26: No. 1, 58-62(Mar 1976). (In 
German). 


The government of the Land has adopted an energy program 
that pays particular attention to the Land’s peculiarities. It is con- 
cluded that not autarky but diversity is to be aimed at. Reducing the 
share of petroleum with regard to primary energy is an important 
point. The necessity to build nuclear power plants for the energy 
supply is pointed out, and ible sites for such facilities as well as 
the problems of the operational safety of these plants are discussed. 
Attention is directed to the employment of nonconventional energy 
sources and ways of conservation in energy consumption, e.g., tha’ 


t 
associated with the construction of buildings. (4 tables; with refs.) 


24225 Energy, environment, and international development. 
Biswas, A.K.; Biswas, M.R. (Department of Environment, Ottawa, 
Ont.). Technos; 5: No. 1, 38-65(1976). 

The present energy crisis is the symptom of a disease, but 
certainly not the disease itself. The paper traces the several events 
that happened during the early seventies which contributed to the 
development of this crisis, even though most of them have taken 
years, or even decades, in the making. The energy crisis dramatized 
= fragility of the world economy and the lack of world order. 43 
refs. 
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REFER ALSO TO CITATION(S) 23003, 23075, 23500, 24142, 
24145, 24146, 24147, 24148, 24159, 24160, 24180, 24187, 24193, 
24200, 24220, 24223, 24245, 24247, 24249, 24253, 25064, 25065, 25135 


24226 (CONF-7609133—, pp 67-69) State regulatory 
Barbeck, A.H. (Railroad Commission of Texas, Austin). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

The production of oil and gas in Texas is followed in refer- 
ence to state regulations. Chaos existed prior to 1933 when rules and 
regulations for drilling and development were initiated. The market 
free enterprise system also was at work. Production of natural gas 
was also regulated at this time--mainly stipulation of a ‘no flare” 
order. This era also saw the provision for safety in drilling and 
production that resulted in protection of the environment. Regula- 
tions necessary during years of huge demands (World War II) are 
cited. The policy of optimum production without waste of energy 
followed the war, soon followed by cries for importing cheap 
energy. Peak oil production was attained in Texas in 1972 and it was 
experiencing secondary and enhanced recovery operations by then. 
The state of Texas has performed a cost/benefit study on its regula- 
tory effort cost for 1978 to 1979 resulting in a savings of $71.60 and 
$90.00 of natural resources for the 2 years. The Railroad Commis- 
sion of Texas will continue environmental protection procedures to 
protect the general public. (MCW) 


24227 (CONF-7609133—, pp 41-44) Legislative view of state and 
local regulatory processes. Clayton, W.B. (House of Representatives, 
Washington, DC). 1976. 

rom Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

The author reviews energy supplies and sources in Texas, 
Texas’ part in fueling the nation, activities of the regulatory commis- 
sion in Texas, and the economics of the petroleum industry in Texas. 
He says Texas, the petrochemical industry, and the nation are going 
to have to share a common goal: to develop and produce all energy 
resources so that this country can continue as an industrial leader. 
He concludes that natural gas deregulation would encourage devel- 
opment of U.S. remaining resources; large businesses and industries 
would find it profitable to use other sources of energy. If producers 
are not allowed to develop additional sources of natural gas and oil, 
alternative energy resources must be developed or expensive foreign 
energy must continue to be imported. Either way means higher 
prices for consumers. (MCW) 


24228 (CONF-7609133—, pp 45-51) Our energy dilemma. Hal- 
bouty, M.T. 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

The theme that liberty is destroyed when freedom of enter- 
prise is under the control of government is presented in this paper. 
The situation presented in this paper is that the energy problem is 
still with us in a most crucial way. Three years ago the U.S. was 
importing 33% of the oil consumed in this country. Today that level 
has gone up to 45% and is continuing to rise rapidly. As recently as 
1971, the United States spent $3.7 billion to import oil. The bill was 
$35 billion in 1976 and is projected to be $60 billion by 1980. The 
author then cites the detrimental effects of regulations and controls 
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dealt out by Congress, particularly for the petroleum industry. The 
strength of the United States has been founded on the oil industry 
and the author believes "we no longer live in a nation controlled by 
its strength--instead, we live in a political world where politics 
dominates, controls, and tyrannizes.” (MCW) 


24229 (PB—270172) Evaluation of the National Energy Plan. 
(General Accounting Office, Washington, D.C. (USA). Energy and 
Minerals Div.). 25 Jul 1977. 186p. (EMD—77-48). NTIS PC A09/ 
MF AOl. 

Report to the Congress. 

This report, developed at the request of the Chairman, Sub- 
committee on Energy and Power, House Committee on Interstate 
and Foreign Commerce, presents an analysis and comment on the 
President's National Energy Plan. The report is intended to assist the 
Congress in considering the legislation that the administration has 
proposed to implement the plan. 


24230 (PB—270904) Federal, state, and local regulatory powers 
affecting energy processing and related development in the Appala- 
chian Region. Volume I. Compilation of regulatory powers. Final 
report. (Hittman Associates, Inc., Columbia, Md. (USA)). Feb 1977. 
382p. (HIT—672-Vol-1). NTIS PC A17/MF AOl. 

Volume I of this report identifies and describes the Federal, 
state, and local regulatory powers that affect the activities associated 
with energy development in the Appalachian Region. Such powers 
are described for each of five phases of the energy (fuel) cycle. The 
phases include (1) facilities development, (2) energy production, 
processing/conversion, (3) product distribution (transportation), (4) 
product utilization, and (5) shut down and reclamation. The energy 
resources considered in this study include coal, oil, gas, electricity 
and nuclear; however, the focus of the study was significantly 
influenced by the fact that the vast majority of Appalachia’s energy 
resource base is coal. 


24231 (PB—270905) Federal, state, and local regulatory powers 
affecting energy processing and related development in the Appala- 
chian region. Volume II. Evaluation of regulatory powers. Final 
report. (Hittman Associates, Inc., Columbia, Md. (USA)). Feb 1977. 
422p. (HIT—672-Vol-2). NTIS PC A18/MF A0Ol1. 

This volume consists of an in-depth analysis of the relation- 
ship between regulatory powers at the Federal, state, and local 
levels and energy development in Appalachian Pennsylvania and 
Kentucky. It includes flow charts which indicate the specific permits 
and their timing for coal mines, fossil-fueled electric utilities, and oil 
and gas wells. Based on the results of the research, the volume 
concludes with recommendations designed to improve the existing 
relationships between energy developer and regulator, thus alleviat- 
ing some of the administrative impediments to energy development 
while still attaining the state and national objectives toward which 
the regulations are directed. 


24232 (PB—270906) Federal, state, and local regulatory powers 
affecting energy processing and related development in the Appala- 
chian region. Executive summary. (Hittman Associates, Inc., Colum- 
bia, Md. (USA)). Feb 1977. 48p. NTIS PC A03/MF AO1. 

This report summarizes the relationship between energy de- 
velopment activities and regulatory powers at the Federal, state, and 
local levels in the Appalachian Region. The report summarizes eight 
conditions which characterize certain aspects of the regulatory proc- 
ess in each of two case study states, Pennsylvania and Kentucky. 
These conditions reflect administrative problems in the processing 
and approval of regulatory instruments, e.g., permits, licenses and 
variances. 


24233 Energy and the alternatives. Mil. Eng.; 70: No. 453, 12- 
16(1978). 

This article essentially reviews the National Energy Plan 
(NEP) and ERDA 77-1, "A National Plan for Energy Research, 
Development, and Demonstration.” The shift from abundant cheap 
energy to the present recognition of critical supply and demand 
problems is acknowledged and the NEP to deal with the problems is 
summarized. In contrast to previous changes in energy consumption, 
future energy use will be an adjustment to scarcity and higher prices, 
with all sectors of society participating. The NEP’s three main 
objectives are ( 1) reduced dependence on imported oil in the near- 
term, (2) a low level of oil imports during the mid-term, and (3) new 
energy technologies and renewable sources for the long term. Con- 
servation is seen as a way to quickly produce new supplies and keep 
prices down, although research on conservation strategies for all 
sectors will be pursued. 


24234 Future strategies for energy development: a question of 
scale. Oak Ridge, TN; Oak Ridge Associated Universities $8.25 
(1977). 305p. (CONF-7610138—). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

The conference addressed time and spatial dimensions of scale 
of future energy systems in terms of social, economic, and techno- 
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logical considerations. The debate over appropriate scale remains a 
major controversy. The conference also anticipated important as- 
pects of our emerging energy strategy, and the sometimes-spirited 
debate presaged the reactions to the Carter administration's ener 
initiatives. (From Preface). A separate abstract was prepared for 
introduction and each of the 9 individual presentations. 


24235 Introduction. Metzger, N. PP 1-13 of In Future strategies 
for energy development: a question of scale. Oak Ridge, TN; 
Ridge Associated Universities (1977). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

An overview is given of some of the arguments pertaining to 
choosing the scale of energy systems and to the impact of these 
choices on the society of the future. Historical testing is no longer an 
applicable approach in the selection of energy —, although 
computer models have allowed some abstract information to be 
developed on the relative risks and benefits of alternative systems. 
Relating this information to the real world and evaluating the worth 
of decisions are challenges facing decision makers, who must deter- 
mine how to balance energy demand with how energy can be 
produced and delivered and still retain an acceptable quality of life. 
The debate centers on the question of centralized energy facilities 
and the relationship between energy and gross national product. 3 
references. (DCK) 


24236 Determinants of energy strategies. Boulding, K.E. (Univ. 
of Colorado, Boulder). pp 14-33 of In Future strategies for energy 
development: a question of scale. Oak Ridge, TN; Oak Ridge 
Associated Universities (1977). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

The process by which decisions are made is analyzed in terms 
of the impact of energy decisions on the choice of strategies for 
developing adequate energy supplies. The conditions of a decision 
include the selection of alternatives, the impact of values on percep- 
tion, and the evaluation of decisions. Analysis of the pathology of 
bad decisions introduces questions of the decision maker’s power and 
the “image climate” and organizational structure in wien be oper- 
ates. Bad decisions, resulting from a breakdown in the communica- 
tions hierarchy and the mechanism for selecting decision makers, 
have a long-term effect because of the strategies chosen to imple- 
ment the decisions. (DCK) 


24237 Myths of ecology and energy. Holling, C.S. (Univ. of 
British Columbia, Vancouver). pp 34-49 of In Future strategies for 
energy development: a question of scale. Oak Ridge, TN; Oak Ridge 
Associated Universities (1977). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

The process of coping with certainty as the basic constraint in 
setting energy policy, historically a result of trial and error, has been 
shifting to an acceptance of myths. Because myths represent only 
part of the real world, they cause the kind of confusion associated 
with the debate over the appropriate scale of energy technology. 
Ecological examples are drawn to illustrate the role of myths in the 
stability of systems, the role of hierarchies, and the consequences of 
aggregations of scale. A global energy system is proposed that might 
be able to establish an hierarchical organization for the production, 
supply, and consumption of energy and return to the trial-and-error 
approach. 16 references. (DCK) 


24238 Energy strategy: the road not taken. Lovins, A.B. 
(Friends of the Earth, Inc., London). pp 50-87 of In Future strate, 

for energy development: a question of scale. Oak Ridge, TN: TN, Oak 
Ridge Associated Universities (1977). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

The arguments for an alternative energy strategy based on 
small-scale technology, conservation, and renewable energy sources 
presented in this paper are developed essentially the same as ar 
ments in an earlier article by the same title published in the Oc 
1976 Foreign Affairs, 55: No. 1, pp 65-96, and abstracted in Energy 
Abstracts for Policy Analysis, 3: 566. 36 references. (DCK) 


24239 Scale, centralization, and electrification in energy systems. 
Lovins, A.B. (Friends of the Earth, Inc., London). pp 88-171 of In 
Future strategies for energy development: a question of scale. Oak 
Ridge, TN; Oak Ridge Associated Universities (1977). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

Evidence favors properly matching scale and quality of 
energy supply to end use and is given as the basis for the author's 
present advocacy of this approach in matters of scale, centralization, 
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and electrification. A 20-point credo stressing democratic procedures 
and the resilience of nature are felt to justify a soft energy path 
rather than the hard energy path of the advocates of technological 
fixes. The soft approach is shown to distribute natural energy more 
equitably and serve human needs more directly. Evidence is present- 
ed to show the diseconomies of large-scale systems, the thermody- 
namic efficiency and cost effectiveness of soft technology, and the 
socio-political advantages inherent in a humble perception of 
mankind's energy dependence. 103 references. (DCK) 


24240 Status report on Law of the Sea Conference. Part VI. 
Hearing before the Subcommittee on Public Lands and Resources of 
the Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, First Session, July 26, 1977. Washing- 
= DC; Committee on Energy and Natural Resources (1977). 33p. 


The hearing was convened to receive a report from the 
Special Representative of the President to the Law of the Sea 
Conference, Ambassador at Large Elliot Richardson, concerning the 
sixth session of the Third United Nations Law of the Sea Confer- 
ence. Ambassador Richardson reported that the subject of the first 
three weeks of the Conference was on the deep seabed. (The sixth 
session had just been completed prior to this hearing). In the ensuing 
weeks of the conference, access to the deep-seabed resources and 
related problems were discussed by member nations. Ambassador 
Richardson's full report is included as additional material. In Appen- 
dix II, he supplies some answers to questions. (MCW) 


24241 Alternative long-range energy strategies. Joint hearing 
before the Select Committee on Small Business and the Committee on 
Interior and Insular Affairs, United States Senate, Ninety-Fourth 
Congress, Second Session, December 9, 1976. Washington, DC; Select 
Committee on Small Business (1977). 658p. GPO. 

The hearing was conducted to hear views and differences on 
energy strategies, Senator Gaylord Nelson, presiding. Future energy 
strategies will affect employment, lifestyles, wealth, equity, war, and 
peace. Many excerpts are published as exhibits at this hearing. The 
first group of exhibits includes papers on nuclear issues followed by 
an excerpt from ” A Preliminary Social and Environmental Assess- 
ment of the ERDA Solar Energy Program, 1975 to 2020.” Some 
tables and graphs depict energy consumption and energy source 
data. Dr. E. Linn Draper, Jr., and Amory B. Lovins provide some 
comments and answers to questions in Appendixes I and II. Appen- 
dix III is an extensive critique on Energy Strategies: The Road Not 
Taken.” (EAPA, 3: 00566) and other writings by Amory B. Lovins. 
Appendix IV includes selected additional correspondence and mate- 
rials on long-range energy strategy. Some important papers on solar 
energy are cited including an extensive bibliography by Frances A. 
Gulick entitled, Energy Conservation, Alternate Technologies and 
Employment--Selected References-A Preliminary List,” December 
8, 1976. (MCW) 


24242 Energy policy in an economic cost-benefit comparison. 
Gschwendtner, H. (Institut fuer Angewandte Wirtschaftsforschung, 
Tuebingen (Germany, F.R.)). Buerger Staat.; 26: No. 1, 29-33(Mar 
1976). (In German). 

From the point of view of a general economic cost-benefit 
analysis, this contribution attempts to gain information for a rational 
energy policy, aiming at a balance between economic growth and 
environmental protection. Energy consumption develops nearly pro- 
portional to the national product. The following factors of environ- 
mental pollution are involved in the generation and use of energy: 
emissions, thermal loads, and radioactive waste of nuclear power 
plants. These loads are explained and discussed by examples. Finally, 
the problem of energy prices is examined, and a prognosis is given 
for a corrected development of the energy sector. (8 refs.) 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 24142, 24172, 24217, 24230, 
24231, 24232, 24311, 24328 


24243 (GFERC/IC—77/1, pp 264-273) Opportunities and prob- 
lems of coal utilization. White, P.C. (Energy Research and Develop- 
ment Administration, Washington, DC). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

The President's energy plan and ERDA’s fossil energy pro- 
gram are reviewed, including conversion to coal and alternate fuels, 
enhanced gas recovery, offshore and Alaskan oil, tertiary oil produc- 
tion, and shale oil. Technical, environmental/regulatory, and eco- 
nomic constraints as related to energy resource developments are 
discussed. Program priorities at ERDA are being studied under the 
Market Oriented Program Planning Study. An overview of ERDA’s 
fossil energy program is given. 
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24244 Situation of the energy market. Konjunkturber.; 27: No. 4, 
45-60(1976). (In German). 

A survey is given of the situation on the markets of black coal 
and other energy carriers. The figures for the year 1976 are com- 
pared with the Areas of previous years. The energy demand was 
not enhanced in 1976 except for the fields of private consumption 
and small business (partly due to weather conditions). The price of 
black coal and electric power remained constant while that of 
heating oil and natural gas showed an increase. 


24245 (TID—22777) Proposed synthetic fuels commercial dem- 
onstration program: fact book. (Energy Research and Development 
Administration, Washington, D.C. (USA)). Mar 1976. 72p. Dep. 
NTIS, PC A04/MF AO1. 

The proposed program would encourage ed gate og sector to 
construct and operate "‘first-of-a-kind” commercial-scale synthetic 
fuel plants. These initial plants include: shale conversion to synthetic 
petroleum; coal conversion to gas and clean boiler fuels; and waste 
conversion to gas, oil and other fuels. The major objectives of the 
Program are to gain early information and to initiate development of 
industry infrastructure by: investigating financing, environmental, 
economic, institutional, technical, and other potential problems; and 
promoting a limited amount of private sector synthetic fuels experi- 
ence. Existing and planned domestic energy production would be 
supplemented by: reducing reliance on imports; and providing less 
expensive energy if world oil prices rise. This fact book provides 
information on the size and content of the proposed program, its 
scope and method of implementation as well as a discussion of the 
potential environmental, socio-economic and other impacts of the 
program, and the measures recommended to limit their impacts. 


COAL 


REFER ALSO TO CITATION(S) 22923, 22990, 23002, 23003, 
24149, 24216, 24258, 24259, 24322 


24246 Technical and economic perspectives of the energy produc- 
tion by coal. Schilling, D. (Bergbau-Forschung G.m.b.H., Essen 
(Germany, F.R.). Abt. Kohlenverwendung). pp 30-32 of In Konfer- 
enz ueber Energie und technologische Entwicklung: die Loesung 
der Energiekrise. Wiesbaden, Germany, F.R.; Campaigner Verl. 
(1977). (In German) 

From Conference on energy and technological development: 
a solution to the energy crisis; Essen, Germany, F.R. (6 Jun 1977). 

The increasing consumption of electric power and the latest 
events on the energy market have shown that, besides nuclear 
energy, coal will be a basic source of electric power for a long time 
to come. Research and development in the field of coal power plant 
technology should be aimed at reducing environmental pollution and 
at lowering specific fuel consumption and investment costs. Short- 
term activities are concerned with the desulphurisation of combus- 
tion gases from conventional coal-fired power plants. With regard to 
the long-term development of new power generation technologies 
there are two conceptions which may be realised in the near future: 
KDV and fluidized-bed technology. In the KDV process, coal 
gasification under pressure is coupled with a combined gas/steam 
turbine process. This makes power plants much more compact and, 
in the long run, also leads to an increase in efficiency and to a 
considerable reduction of emissions. A preliminary 165 MW demon- 
stration plant has already been built. The new technology of flui- 
dized-bed power plants also reduces plant size and lowers emission 
rates. Here, too, gas turbines may be used. Finally, there is a 
possibility of building very small compact plants. 


PETROLEUM 


REFER ALSO TO CITATION(S) 23005, 23027, 23043, 23051, 
23052, 23059, 23060, 23061, 23062, 23063, 23064, 23075, 24152, 
24157, 24167, 24226 


24247 (PB—270734) Impact of increased taxation on oil explora- 
tion and development in Alaska; a report to the Alaska state legisla- 
ture, March 25, 1977. (Alaska Legislative Affairs Agency, Juneau 
(USA)). Feb 1977. 63p. NTIS PC A04/MF AO1. 

This report analyzes the possible impact of increased state oil 
taxation on oil exploration and development in Alaska. First, an 
examination was made of a variety of historical cases in which major 
oil tax changes have been proposed or carried out. Second, the likely 
profitability of Prudhoe Bay crude oil under various tax assumptions 
was reassessed, and this was compared with the companies’ tax and 
profitability prospects in other producing areas which might be 
competitive with Alaska. Third, an analysis was made of what the 
costs and benefits of increased taxation might be for the State of 
Alaska, in terms of possible reduced exploration and development 
versus increased tax revenues from Prudhoe Bay alone. 


24248 (PB—271261) Alaskan oil disposition study: potential air 
quality impact of a major off-loading terminal in the Pacific North- 
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west. Bray, D.C. (Michigan Univ., Ann Arbor (USA). Dept. of 
Aerospace Engineering). Mar 1977. 123p. (EPA—910/9-77/044). 
NTIS PC A06/MF AOI. 

This study evaluates the air quality impact of a marine oil 
transfer terminal for Alaskan oil. It includes an evaluation of speci- 
fied sites with — to present emissions and air quality; the 
determination of the potential emissions associated with a major 
crude oil offloading facility; and a preliminary modeling analysis to 
assess the potential air quality problems which might be associated 
with the operation of such a port. 


24249 Economic regulatory scheme for deepwater ports. Allen, 
B.J. (Washington State Univ., Pullman). Transport. J.; 17: No. 2, 5- 
16(Win 1977). 

Two deepwater ports have been approved by the Department 
of Transportation (DOT) to be built and operated by LOOP, Inc. 
and Seadock, Inc. and regulated by the DOT. Following a review of 
deepwater port development, the probable market structure and 
= market conduct of the two companies is examined. Regu- 

tions designed to control access and rate discrimination, port 
capacity, excessive returns, and anti-competitive practices are based 
on recommendations from the Attorney General and the Federal 
Trade Commission. The regulations, which will not take effect until 
the 1980s, are necessarily flexible because this is a new type of 
facility. It is observed that regulatory difficulties may arise because 
Congress excluded vertically integrated oil companies from owner- 
ship and because the DOT perceives deepwater ports as pipelines 
rather than a new form of transport facility. 27 references. (DCK) 


24250 Oil and gas developments in Pennsylvania in 1976. Lytle, 
W.S.; Heyman, L.; Piotrowski, R.G.; Krajewski, S.A. Harrisburg, 
PA; Pennsylvania Geological Survey (1977). 53p. of Publications, 
P.O. Box 1365, Harrisburg, PA $1.40. 

Drilling for oil decreased 7 percent in 1976 from that of 1975 
while gas well drilling decreased 11 percent. Oil production de- 
creased while reserves increased, and gas production increased and 
reserves decreased from 1975. The price of new and stripper crude 
oil per barrel in the Bradford District was $13.07 in January and 
$11.05 in February, advancing to $13.82 in September where it was 
steady for the rest of 1976. The price for intrastate natural gas at the 
wellhead ranged from 30 cents per Mcf under old contracts to as 
high as $1.43 for new gas with a few contracts getting more. Under 
the FPC the wellhead price of interstate gas ranged up to $1.43 per 
Mcf. The total number of highlight wells decreased from 119 in 1975 
to 55 in 1976. The most active gas area was again in Indiana County 
with 243 new gas wells, down 131 from 1975. Pennsylvania-Grade 
crude oil production decreased 8 percent to 2,887,000 barrels, and 
Corning-Grade crude decreased 6 percent to 63,000 barrels. Shallow 
gas production increased 6 percent to 76,632 MMcf, and deep gas 
increased 10 percent to 13,342 MMcf. Gas storage capacity de- 
creased to 753,083 MMCf, and stored gas reserves decreased 14 
percent to 512,861 MMCf. Other well completions, including serv- 
Ice, gas storage, and old well workovers, decreased 5 percent in 
1976. The total of all wells reported in 1976 was down by 148, or 9 
yen less than the 1975 total. Of the 1,262 primary wells reported, 

4 were exploratory and 1,188 were development. This is a 34 
percent decrease in exploratory and an 8 percent decrease in devel- 
opment wells from 1975. Exploratory completions were 58 percent 
successful and development completions 99 percent successful. Ex- 
ploratory footage was down 34 percent and development footage 
was down 12 percent from that of 1975. The average depth of all 
wells was 2,239 feet, 124 feet less than in 1975. 


24251 Oil and gas laws in Tennessee. Nashville; State of Tennes- 
see, State Oil and Gas Board (1977). 8p. 

Reprinted from Tennessee Code Annotated. 

The text is given for Chapters 1 and 2 of the Tennessee Code 
Annotated, Title 60, Oil and Gas law. Chapter 1, Production of Oil 
and Gas, includes the following items in 60-118: definition of terms; 
waste prohibited; state board—supervisor; powers of board; rules, 
regulations, and orders of board; power to subpoena and swear 
witnesses; enforcement of chapter; employment of personnel; report 
and fee on drilling of wells; records and reports of production and 
sales—false reports; penalty for violations generally; restraining vio- 
lations; right to damages unimpaired; privilege tax on production— 
exceptions; payment of tax—delinquency; and disposition of tax 
proceeds—state tax only-Chapter 2, Casing and Filling of Wells, 60- 
201--60-210 is recorded as Repealed. (MCW) 


24252 Crude oil equalization tax. Hearings before the Committee 
on Energy and Natural Resources, United States Senate, Ninety-Fifth 
Congress, First Session, September 16 and 19, 1977. Washington, DC; 
Committee on Energy and Natural Resources (1977). 196p. GPO. 

Ohio Senator Howard M. Metzenbaum, presiding at the hear- 
ing, stated that the purpose of the hearing was to determine what 
supportive evidence exists inside and outside the administration to 
document claims that the crude oil equalization tax will reduce oil 
consumption rates. The administration suggests that by increasing 
the price of domestic crude oil to the artificial levels of the OPEC 
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cartel, the American people will respond by reducing their consump- 
tion. Further, this reduction can be accomplished without affecting 
inflation or unemployment. This program relies on a tax rebate that 
theoretically will offset its obvious inflationary thrust. Statements 
were also heard from Dr. Alice Rivlin, Congressional Budget Office 
(accompanied by Dr. Richard Morgenstern). George R. Schink and 
William F. Finan from Wharton Econometric Forecasting Asso- 
ciates, Inc. were also heard. Mr. John F. O'Leary, FEA Administra- 
tor, delivered a statement also. Much additional, complemental 
material is included in the publication. (MCW) 


NATURAL GAS 


REFER ALSO TO CITATION(S) 23051, 23052, 23086, 23092, 
24226, 24250, 24251 


24253 (PB—270457) Federal role in natural gas distribution rate 
structure reform. Final report. (Resource Planning Associates, Inc., 
Cambridge, Mass. (USA)). 17 Aug 1976. Contract FEA-CO-04-6546- 
00. 62p. (RA—76-23B). NTIS PC A04/MF AO1. 

This report reviews the rate structure policies of the natural 
gas distribution industry and assesses the need for reform in this 
policy area. The study considers the cost structure and rate struc- 
tures of the gas distribution industry, and evaluates program options 
for involvement of the Federal Energy Administration in rate struc- 
ture reform. The results of the study are oriented toward identifying 
the problems and the general nature of appropriate FEA actions to 
address these problems. 


24254 Natural gas to secure energy supply also after the year 
2000. Brecht, C. Schweissen Schneiden; 29: No. 9, E9-E16(Sep 1977). 
(In German). 

Natural gas, energy not harmful to the environment, will 
increasingly contribute in the future to the energy supply of the 
FRG as well as the world’s other industrial countries. In this 
context, apart from natural gas per pipeline from very distant 
sources, LNG supplies transported in tankers from its land of origin 
to the consumer, covering long sea miles and great sea depths, will 
gain in importance from the second half of the eighties onwards. 


24255 1977 research and development. Arlington, VA; American 
Gas Association (1977). 54p. (NP—22821). 

Research activities of the natural gas industry during 1977 are 
reported under the following = environmental protection; 
home climate control; home appliances; large uses—commercial; 
industry operations—(1)distribution, (2) storage, and (3) supply; and 
basic research. Summaries of 15 research grants to universities are 
presented. The fuel cell contract (for a 40-kW power plant improve- 
ment program) with United Technologies Corp. is summarized brief- 
ly. A list of utility research publications is included. 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 24217, 24245 


24256 (BNL—50663) Production economics for hydrogen, am- 
monia, and methanol during the 1980—2000 period. Corneil, H.G.; 
Heinzelmann, F.J.; Nicholson, E.W.S. (Exxon Research and Engi- 
neering Co., Linden, N.J. (USA). Government Research Lab.). Apr 
1977. Contract EY-76-C-02-0016. 178p. Dep. NTIS, PC ‘A09/MF 
AOl. 

Refinery hydrogen, ammonia, and methanol, the principal 
industrial hydrogen products, are now manufactured mainly by 
catalytic steam reforming of natural gas or some alternative light- 
hydrocarbon feed stock. Anticipated increases in the prices of hy- 
drocarbons are expected to exceed those for coal, thus gradually 
increasing the incentive to use coal gasification as a source of 
industrial hydrogen during the 1980 to 2000 period. Although the 
investment in industrial hydrogen plants will exceed those for re- 
forming by a factor of 2 or more, coal gasification will provide 
lower production costs (including 20%/y before tax return) for 
methanol manufacture in the early 1980's and for ammonia 5 years or 
so later. However, high costs for transporting coal to major refining 
centers will make it difficult to justify coal gasification for refinery 
hydrogen production during the 1980 to 2000 period. By the year 
2000, 40 to 50% of the U.S. industrial hydrogen requirements will be 
provided by coal gasification thus conserving natural gas and light 
hydrocarbon feed stocks equivalent to about 600,000 B/D of crude 
oil. Electrolytic hydrogen production costs will be reduced by 
improved electrolysis technology such as the solid-polymer-electro- 
lyte process. These improved processes will reduce electrolysis plant 
investments by a factor of 2 or more and reduce electricity require- 
ments by about 20%. Although the production cost, including return 
for electrolytic hydrogen, will continue to exceed those for reform- 
ing and coal gasification, the use of electrolytic hydrogen will be 
attractive for many small users when the new technology is available 
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in the early 1980's. Electrolytic hydrogen now about 0.7% of total 
U.S. industrial hydrogen requirements will probably increase to 
about 1.2% of the total by the year 2000. 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 24143, 24239, 24539, 24545 


24257 (CONF-770869—P2) Factors influencing electric utility 

Volume II. Masud, E. (ed.). (General Electric Co., Schen- 
ectady, N.Y. (USA). Electric Utility Systems Engineering t.). 
ty Contract EX-76-C-01-2147. 429p. Dep. NTIS, PC A13/MF 
A0l. 

From Workshop on power systems planning; Airle, VA, 
USA (1 Aug 1977). 

This report, Vol. 2, submitted by the General Electric Co., 
identifies factors that should be considered in planning interconnect- 
ed systems and discusses how these factors relate to one another. 
The objective is to identify all the factors and classify them by their 
use and importance in arriving at a decision. Chapter 2 discusses the 
utility system and its system behavior characteristics, emphasizing 
behavior that affects the planning of the bulk-power generation and 
transmission system. Chapter 3 introduces interconnection planning 
by discussing the new system characteristics brought to operation 
and planning. Forty-two factors associated with cost, reliability, 
constraints, and coordination are related to each other by factor 
trees. Factor trees display the relationship of one factor such as 
reliability to more-detailed factors which in turn are further related 
to individuai characteristics of facilities. These factor trees provide a 
structure to the presentation. A questionnaire including the 42 fac- 
tors was completed by 52 system planners from utility companies 
and government authorities. The results of these questionnaires are 
tabulated and presented with pertinent discussion of each factor. 
Chapter 4 deals with generation planning, recognizing the existence 
of interconnections. pter 5 addresses transmission planning, ques- 
tions related to reliability and cost measures and constraints, and 
factors related to both analytical techniques and planning proce- 
dures. The chapter ends with a discussion of combined generation- 
transmission planning. (MCW) 


24258 (COO—2477-8(Vol.2)) Capital cost: low and high sulfur 


coal plants; 800 MWe. (United Engineers and Constructors, Inc., 
Philadelphia, Pa. (USA)). [nd]. Contract EY-76-C-02-2477. 206p. 
—0244(Vol.2)). Dep. NTIS, PC Al1/MF AO1. 

4 in a series of 8. 

The Commercial Electric Power Cost Study for 800-MWe 
(Nominal) low- and high-sulfur coal plants consists of three volumes. 
(This the fourth subject in a series of eight performed in the 
Commercial Electric Power Cost Studies by the US NRC). The 
low-sulfur coal oe is described in Volumes I and II (this volume), 
while Volume III describes the high-sulfur coal plant. The design 
basis and cost estimate for the 801-MWe low-sulfur coal plant is 
presented in Volume I and the drawings, equipment list, and site 
description are contained in this document. The design basis, draw- 
ings, and summary cost estimate for a 794-MWe high-sulfur coal 

lant are presented in Volume III. This information was developed 

y redesigning the low-sulfur sub-bituminous coal plant for burning 
high-sulfur bituminous coal. The reference design includes a lime 
flue desulfurization system. These coal plants utilize a mechani- 
cal draft (wet) cooling tower system for condenser heat removal. 
Costs of alternate cooling systems are provided in Report No. 7 in 
this series of studies of costs of commercial electrical power plants. 


24259 (COO—2477-8(Vol.3)) Capital cost: low and high sulfur 
coal plants; 800 MWe. (United Engineers and Constructors, Inc., 
Philadelphia, Pa. (USA)). [nd]. Contract EY-76-C-02-2477. 303p. 
(NUREG—0244(Vol.3)). Dep. NTIS, PC A13/MF AO1. 

4 in a series of 8. 

This Commercial Electric Power Cost Study for 800-MWe 
(Nominal) low- and high-sulfur coal plants consists of three volumes. 
(This is the fourth subject in a series of eight performed in the 
Commercial Electric Power Cost Studies by the US NRC). The 
low-sulfur coal plant is described in Volumes I and II, while Volume 
III (this volume) describes the high sulfur coal plant. The design 
basis, drawings, and summary cost estimate for a 794-MWe high- 
sulfur coal plant are presented in this volume. This information was 
developed by redesigning the low-sulfur sub-bituminous coal plant 
for burning high-sulfur bituminous coal. The reference design in- 
cludes a lime flue-gas-desulfurization system. These coal plants uti- 
lize a mechanical draft (wet) cooling tower system for condenser 
heat removal. Costs of alternate cooling systems are provided in 
Report No. 7 in this series of studies of costs of commercial electrical 
power plants. 


24260 (EPRI-EA—578-SR) Forecasting and modeling time-of- 
day and seasonal electricity demands. Lawrence, A. (Electric Power 
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Research Inst., Palo Alto, Calif. (USA)). Dec 1977. 465p. (CONF- 
770391—). Dep. NTIS, PC A20/MF AO. 
From Workshop on methodologies for forecasting time-of- 
day and seasonal electricity loads; Aspen, CO, USA (30 Mar 1977). 
The papers published in these proceedings were presented at 
the Workshop on Methodologies for Forecasting Time-of-Day and 
Seasonal Electricity Loads, sponsored by the Electric Power Re- 
search Institute (EPRI), and held in Aspen, Colorado, from March 
30 through April 1. This workshop provided a forum for the 
presentation of empirical results from several new econometric 
models of electricity demand and new research and theoretical 
analyses of issues relevant to measuring, forecasting, and modeling 
the demand for electricity by the time of day and by season. Three 
of the empirical studies on the Connecticut -load-pricing experi- 
ment were sponsored by EPRI to develop better methods for 
modeling and forecasting residential electricity loads. The fourth 
empirical paper on the Connecticut experiment was done in-house at 
EPRI. In addition to the EPRI-supported research, the workshop 
included several contributed papers on the theoretical and empirical 
problems of modeling electricity demand. Two papers were contrib- 
uted by Federal Energy Administration staff economists, three by 
Bell Laboratories economists, one by staff members of The Rand 
Corporation, and the remainder by several university researchers. 
The papers were divided into three main categories: econometric 
ey that deal with modeling and forecasting individual house- 
olds’ demand for electricity with time-of-day pricing; econometric 
and statistical time-series papers that deal with forecasting the peak 
load of utility systems; and papers that provide insights into previous 
experience with peak-load pricing, benefit/cost ysis, model spec- 
ification, and experimental design related to load forecasting and 
load control. 


24261 (FEA/D—77/063) Electric utility rate design preposals. 
Interim report. (Federal Energy Administration, Washington, D.C. 
(USA)). Feb 1977. 379p. Dep. NTIS, PC A17/MF AO1. 

This report discusses in detail the likely impacts on energy 
use, utility capital requirements, and consumer costs of a wide range 
of alternative policies, including time-of-use, flat, inverted, and life- 
line rates, load-management practices, utility-financing reforms, and 
improved powerplant reliability, among others. Four broad issues, 
which have been extensively discussed in the past several years, are 
analyzed: (1) rate reforms that would revise the methods by which 
utility costs are allocated among and within customer classes and 
load-management practices that would, in combination with selected 
rate reforms, improve the overall efficiency of the utility industry; 
(2) fuel-utilization policies to minimize utility dependence on oil and 
natural gas; (3) improved power plant reliability and system inter- 
connections to reduce required-reserve margins and, thus, the need 
for new generating capacity, while maintaining system reliability; 
and (4) reform of utility-financing procedures to maintain the eco- 
nomic viability of the industry. Chapters II, III, IV, and V of this 
report, respectively, discuss and evaluate each of the categories of 
alternatives cited above. Chapter I presents a detailed discussion of 
the electric utility industry, its historical trends, current composition, 
and likely future. Appendix A contains a glossary of electric utility 
terms, Appendix B presents the hypothetical rate schedules discussed 
in Chapter II. Appendix C summarizes the initial findings of FEA's 
electric utility rate demonstrations, and Appendix D contains a more 
detailed discussion of the marginal cost pricing of electricity. Appen- 
dix E is a compilation of the comments on the draft Interim Report. 


24262 (FPC-R—90) Typical electric bills, 1977: residential, com- 
mercial, industrial. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Power). 1977. 214p. Dep. NTIS, PC A10/MF 
AOl. 

This report is the 43rd in the Federal Power Commission's 
series of annual ‘Typical Electric Bills” surveys. These surveys 
provide comprehensive coverage of the cost to consumers for repre- 
sentative amounts of electricity used per month for residential, 
commercial, and industrial service in all sections of the Nation. Bills 
for residential electric service are reported for five different energy 
consumption levels in all communities with populations of 2,500 or 
more. For commercial and industrial service, bills are presented for 
all large cities. Commercial bills are shown for five combinations of 
billing demands in kilowatts and monthly consumption levels in 
kilowatt-hours; industrial bills cover five billing demands and ten 
consumption levels. Eight tables present long-term trends and cur- 
rent levels of average electric bills for residential, commercial, and 
industrial service for the total United States, for each State and the 
District of Columbia, and for nine geographic regions. The detailed 
information on bills for the three types of service in the individual 
communities as of January 1, 1977, is shown in three tables. The 
information on bills for residential service is supplemented in Table 
12 with the latest statistics on average annual residential use of 
electricity in all large cities. 


24263 (NP—22500) Electric Utility Rate Design Study: attitudes 
and opinions of experimental customers toward load-management al- 
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ternatives, Topic 10. Kuenstler, D.A. (Electric Power Research Inst., 
Palo Alto, Calif. (USA)). 5 Aug 1977. 102p. Palo Alto, CA. 
report describes the results of attitude and opinion 

surveys conducted among 15 experimental customer groups within 
five utility services areas participating in FEA-sponsored load-man- 
agement experiments. A total of 332 residential, commercial, and 
industrial customers were interviewed in person. The questioning 
used to secure the attitude and opinion information was virtually 
identical to that administered to “representative U.S.” samples of 
customers interviewed in May-June 1976. A report of those surveys 
was published by the Electric Utility Rate Design Study, January 3, 
1977. The surveys among experimental customer groups were con- 
ducted to secure information that could be used to compare the 
attitudes of those participating in the experiments with those not 
participating (the representative U.S. samples) and, also, to make 
comparisons among the various time-of-day, seasonal rates, air- 
a control, and industrial load-shifting experiments stud- 
ied. 
24264 (NP—22501) Electric Utility Rate Design Study: bibliog- 
raphy. Lerner, S. (Edison Electric Inst., New York (USA); Electric 
Power Research Inst., Palo Alto, Calif. (USA)). 21 Mar 1977. 9lp. 
Palo Alto, CA. 

Prepared by Task Forces and the Edison Electric Institute. 

Approximately 1200 citations are given in this bibliography 
from references provided by the ten Task Forces of the Electric 
Utility Rate Design Study. The Task Forces and topics are: (1) 
Analysis of Various Pricing Approaches; (2) Elasticity of Demand 
for Electricity; (3) Rate Experiments for Smaller Customers; (4) 
Costing for Peak-Load Pricing; (5) Ratemaking; (6) Measuring Ad- 
vantages of Peak-Load Pricing; (7) Metering; (8) Technology for 
Utilization; (9) Mechanical Controls; and (10) Customer Acceptance. 
The citations are listed in alphabetical order by author (or first title 
word, if no author), and a parenthetical designation (of appropriate 
task force) follows each citation. 


24265 (NP—22502) Electric Utility Rate Design Study: organi- 
zation and functions. (Edison Electric Inst., New York (USA); 
Electric Power Research Inst., Palo Alto, Calif. (USA)). 16 Aug 
1976. 38p. Palo Alto, CA. 

The structure of the Electric Utility Rate Design Study, its 
participants, and its functions are delineated. The schedule for the 
Task Force Work Plan is published separately. (MCW) 


24266 (NP—22503) Electric Utility Rate Design Study: task 
force bibliographies. (Edison Electric Inst., New York (USA); Elec- 
tric Power Research Inst., Palo Alto, Calif. (USA)). 12 Mar 1976. 
62p. Palo Alto, CA. 

This booklet contains the working bibliographies of the ten 
Task Forces of the Rate Design study, namely: (1) Analysis of 
Various Pricing Approaches; (2) Elasticity of Demand for Electric- 
ity; (3) Rate Experiments for Smaller Customers; (4) Costing for 
Peak-Load Pricing; (5) Ratemaking; (6) Measuring Advantages of 
Peak-Load Pricing; (7) Metering; (8) Technology for Utilization; (9) 
Mechanical Controls; and (10) Customer Acceptance. The citations 
are arranged alphabetically by author under each Task Force. 


24267 (NP—22504) Electric Utility Rate Design Study: State 
and Federal Regulatory Commissions rate design activities. (Edison 
Electric Inst.. New York (USA); Electric Power Research Inst., 
Palo Alto, Calif. (USA)). 15 Jul 1976. 208p. Palo Alto, CA. 
Replies are included from 38 public service commissions in 
the U.S. in answer to a rate design-load management questionnaire 
rovided them in December 1975. A revision of this booklet will 
include an additional 15 replies not yet received. The format of the 
letter is reprinted in an appendix. (MCW 


24268 (NP—22505) Electric Utility Rate Design Study: State 
and Federal Regulatory Commissions rate design activities. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). 12 Jul 1977. 202p. 
Palo Alto, CA. 

This document contains 38 responses to a questionnaire sent 
to state and Federal regulatory agencies in December 1975 about 
their activities in electric utility rate design. 


24269 (NP—22506) Electric Utility Rate Design Study: analysis 
of various pricing approaches, Topic 1. Walters, F.S. (Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 2 Feb 1977. 141p. Palo 
Alto, CA. 

Prepared by Task Force No. 1. 

The report is comprised of three sub-topics. Sub-Topic 1.1, 
"A Review of United States Theory and Practice,” presents an 
overview history of rate schedule developments obtained by summa- 
rizing individual histories prepared by more than 30 companies in 
response to the original request made by the Task Force. Sub-Topic 
1.2, “An Analysis of Foreign Theory and Practice,” begins with an 
historical review pointing out the differences between foreign and 
United States utility operations and the significant contrast between 
domestic and foreign ratemaking presented as the International 
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Conference on electricity tariffs held in Madrid, Spain, on April 21 
to 23, 1975, known as the UNIPEDE papers. A discussion of the 
tariff practices of Electricite de France also is included, setting forth 
the tariff development over a period of years and describing the 
problems encountered in their development and the comprises that 
were necessary to overcome them. A discussion in some detail is 
given of the subscribed-demand form of tariff. Sub-Topic 1.3, “The 
Development of a Frame-Work for Peak-Load Pricing Appropriate 
to the United States” is a detailed exposition of the technical charac- 
teristics of the electric industry as they relate to the rate-design 
problem and to the general problems of load control and conserva- 
tion. Time-differentiated rate concepts, marginal costapproaches to 
peak-load pricing, and embedded cost approaches to peak-load pric- 
ing are discussed. (MCW) 


24270 (NP—22507) Electric Utility Rate Design Study: an over- 
view of regulated ratemaking in the United States, Topic 1.1. (National 
Economic Research Associates, New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 2 Feb 1977. 36p. Palo Alto, 
CA. 

The purpose of this report is to present a historic review of 
the regulation of electric utilities in order to assess the past and 
present situation, thus setting the framework for a consideration of 
possible improvements in electricity rate design. 


24271 (NP—22508) Electric Utility Rate Design Study: analysis 
of electricity pricing in France and Great Britain, Topic 1.2. (National 
Economic Research Associates, New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 25 Jan 1977. 219p. Palo 
Alto, CA. 

The purpose of the report is to present a description and 
review of electricity pricing in Britian and France. It describes the 
actual tariffs, their purported effects on electricity load, and the 
theoretical methodologies that lie behind them. In both countries, 
the conceptual basis of seasonal and time-differentiated prices is 
marginal-cost pricing. The underlying theoretical methodologies 
provide important guidance for actual tariff construction, though 
they differ slightly between the two countries. Both countries view 
their tariff structures as promoting substantial and concrete benefits. 
France believes the peak-load pricing structure for industrial con- 
sumers leveled the load; Britain leveled its load through half-priced 
off-peak rates as an incentive to nightime use of electric heaters. 


24272 (NP—22509) Electric Utility Rate Design Study: frame- 
work for marginal-cost-based time-differentiated pricing in the United 
States, Topic 1.3. (National Economic Research Associates, New 
York (USA); Electric Power Research Inst., Palo Alto, Calif. 
(USA)). 21 Feb 1977. 184p. Palo Alto, CA. 

This report discusses the theory of marginal-cost pricing and 
its relation to the problems utility commissions face in setting just 
and reasonable rates for electricity. It applies basic concepts of 
microeconomics to the problems of estimating marginal costs in that 
industry showing how this results in time-differentiated costs. It 
discusses theoretical problems associated with costing, including 
capacity responsibility, charges for long-lived assets, and distribution 
costs. Finally, it discusses the theoretical considerations involved in 
deriving rates from costs, including problems of second-best and the 
revenue constraint. 


24273 (NP—22510) Electric Utility Rate Design Study: the de- 
velopment of various pricing approaches, Topic 1.3. (Ebasco Services, 
Inc., New York (USA); Electric Power Research Inst., Palo Alto, 
Calif. (USA)). 1 Mar 1977. 91p. Palo Alto, CA. 

This report consists of five main sections, namely: Introduc- 
tion, The Traditional Rate-Making Process, Peak-Load Pricing, 
Marginal-Cost Pricing, and Rate Forms for Peak-Load Pricing. The 
Introduction defines peak-load pricing objectives, highlights the 
differences between pricing and costing, and discusses Ebasco’s 
study procedure including the issue of wholesale versus retail rate 
making. The next section discusses the traditional rate-making proc- 
ess including the issues of revenue stability and cost of service. The 
third section deals with peak-load pricing of itself including a brief 
history of PLP, a detailed description of rating periods, and a 
discussion of assignment of power supply costs to rating periods 
which includes not only the assignment and functionalization of 
capacity costs but also alternate methods of capacity cost assign- 
ment. The fourth section discusses marginal cost. This discussion 
deals in detail with the issue of separating marginal costing method- 
ologies from the concept of peak-load pricing and proceeds to relate 
a brief history of marginal cost pricing and describes marginal cost 
capacity assignment. The last section of this report deals with 
proposed rate forms for PLP. In addition to outlining some general 
PLP rate forms for residential, small commercial, and large commer- 
cial-industrial customers, this section also includes a brief history of 
rateforms and addresses the most important issue of the fuel clause 
and its uncertain role in PLP rate forms. 


24274 (NP—22511) Electric Utility Rate Design Study: consider- 
ations of the price elasticity of demand for electricity, Topic 2. 
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(National Economic Research Associates, New York (USA); Elec- 
tric Power Research Inst., Palo Alto, Calif. (USA)). 31 Jan 1977. 
286p. Palo Alto, CA. 

This rt is concerned with various considerations and 
implications of price elasticity of demand for electricity. In the area 
of average price elasticity, the report considers a representative 
sample of such demand studies. The primary emphasis here is not so 
much upon criticism but rather upon what is now known and not 
known about various aspects of average price elasticities. Specifical- 
ly, the available elasticity estimates appear to provide insight as to 
distinctions among customer classes, but are less clear as to distinc- 
tions within a customer class or by time of day. The second area of 
price elasticity considered in the report is elasticity during periods of 

demand. Here, the primary emphasis is on two recent studies 
done at NERA on this issue. The results of these two studies as well 
as other studies, support qualitatively the generally held hypothesis 
that price elasticity of demand during time of system peak is consid- 
erably less (in absolute terms) than price elasticity during off- 
periods. However, the quantitative estimate of these elasticities is 
still to be determined. For policy purposes in the design of rate 
structure, the quantitative estimates of peak and off-peak elasticities 
is certainly required. 


24275 (NP—22512) Electric Utility Rate Design Study: elasticity 
of demand, Topic 2. Ellingson, E.G. (Electric Power Research Inst., 
Palo Alto, Calif. (USA)). 31 Jan 1977. 29p. Palo Alto, CA. 

Pepared by Task Force No. 2. 

The objectives of this report are to discuss the concept of 
price elasticity and to summarize the results of some empirical 
studies of the relationship between the demand for electricity and 
the price of electricity. The first section includes discussions on: the 
concept of elasticity of demand; cross elasticity of demand; income 
elasticity;marginal price;estimating the demand curve; structural 
form and specification of the model; and results of existing studies. 
Section II, The Relationship Between Elasticity of Demand and 
Pricing Policies, covers limitations on the use of elasticity and the 
inverse elasticity rule. Following a section on the conclusions, some 
recent developments are summarized in section IV. (MCW) 


24276 (NP—22513) Electric Utility Rate Design Study: elasticity 
of demand, Topic 2. (Electric Power Research Inst., Palo Alto, Calif. 
(USA)). 10 Feb 1977. 136p. Palo Alto, CA. 

Considerable work has been done in modeling electric energy 
(kWh) consumption, and recent efforts have produced some promis- 
ing capacity (kW) demand models. However, accumulated results of 
these modeling efforts have produced little agreement within the 
industry over the magnitude and nature of the price responsiveness 
(elasticity) of demand for electric power, and particularly the impli- 
cations that these results hold for rate design. Moreover, the tech- 
niques and data requirements of most of the kW demand models 
place excessive restrictions on their use. This report addresses each 
of these problems. It first evaluates and synthesizes the results of 
several major electricity demand and energy models, and considers 
the extent to which these findings bear on questions of rate design. 
The report also provides a fully developed and tested kW demand 
model — of being implemented with data that are readily 
available for most electric utility systems. Finally, the report deals 
with the problem of obtaining needed information for time-of-use 
rate design by proposing an experimental approach which specifies 
data requirements and analytical procedures for modeling time- 
varying electricity demand responses. 


24277 (NP—22514) Electric Utility Rate Design Study: rate 
experiments involving smaller customers, Topic 3. Leo, J.A. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). 21 Jan 1977. 229p. 
Palo Alto, CA. 

Prepared by Task Force No. 3. 

This Task Force was established to concentrate on the testing 
phase of peak-load pricing, time-of-use pricing, load management, or 
conservation as it affects the smaller customers. These customers 
would require extensive control, or other devices to accomplish the 
desired goals. The electric industry, whether public or private, has 
continually sought to provide reliable electric service at reasonable 
prices. The economic constraints, which have largely determined the 
methods of — such service, are unique to each utility. Topic 
3 consists of five sub-topics: an overview of what experiments can be 
accomplished (particularly review European experience for U.S. 
applicability); evolve a series of potential rate patterns to serve as the 

is of experiments and structure a possible program; pattern a 
typical experiment consistent therewith; cost/benefit analysis, and 
consider alternatives to a purely experimental strategy. (MCW) 


24278 (NP—22515) Electric Utility Rate Design Study: com- 
ments on two costing approaches for time-differentiated rates. Ash- 
burn, R.E. (Electric Power Research Inst., Palo Alto, Calif. (USA)). 
8 Mar 1977. 146p. Palo Alto, CA. 

Prepared by Task Force No. 4. 

Critiques of consultants on Topic 4 of EEI/EPRI Electric 
Utility Rate Design Study are presented. Part I, Comments Upon 
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"How to Quantify Marginal Costs,” is by consultants from National 

Economic Research Associates, Inc. Part II, Comments on Draft 

Final Report on Topic 4—Costing for Peak-Load Pricing is by 

consultants from EBASCO Services, Inc., September 8, 1976. 
'W) 


24279 (NP—22516) Electric Utility Rate Design Study: costing 
for peak-load pricing, Topic 4. (Ebasco Services, Inc., New York 
(USA); Electric Power Research Inst., Palo Alto, Calif. (USA)). 4 
May 1977. 141p. Palo Alto, CA. 

The report on Topic 4, Costing for Peak-Load Pricing, con- 
sists of six main sections: Introduction, Impact of Costing for Peak- 
Load Pricing (PLP) on Revenue Requirements, the Costing Process 
for Peak-Load Pricing (PLP), Companies Selected and Their Char- 
acteristics, Methods of Costing for Peak-Load Pricing (PLP), and 
Computer Applications. The Introduction deals with a brief histori- 
cal background of pricing for the different types of load that have 
been responsible for the growth of the industry and their possible 
adaptation to peak-load pricing concepts. The section on the Impact 
of Costing for PLP on Revenue Requirements consists of an outline 
of the issues of meeting the utility's revenue requirements regardless 
of the price form. The section on the Costing Process for PLP 
discusses the five-step process required for costing regardless of the 
methodology, namely: selection of rating periods; functionalization; 
classification; allocation of costs to rating periods; and allocation of 
costs to classes. The next section of the report is a description of the 
companies selected for study and their characteristics, including 
proposed rating periods and operating factors. The section on Meth- 
ods of Costing for PLP deals with the four costing methodologies 
explored by Ebasco, namely: fully allocated historical costs; fully 
allocated costs for a projected test period; short-run marginal cost- 
ing; and long-run marginal costing. Finally, the section on Computer 
Application discusses the computer technology developed by 
Ebasco for use in conducting the analytical work associated with the 
different costing techniques. 


24280 (NP—22517) Electric Utility Rate Design Study: costing 
for peak-load pricing, Topic 4. Results for Carolina Power and Light 
Company. (Ebasco Services, Inc., New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 20 Jun 1977. 252p. Palo 
Alto, CA. 

The objective of this report is to explain and demonstrate the 
various methods of cost allocations that were applied to the Carolina 
Power and Light Company (CP and L). The cost-allocation methods 
and application include two studies using embedded or average costs 
and two studies using marginal concepts. Each of the embedded 
cost-of-service studies covers a different time period or test year. 
The first is historical (1974) and the second is forward looking 
(1976). The concepts and applications of these studies are nearly 
identical—only the input data varies. In the embedded studies for 
this utility, it is apparent that time-of-day costing does not appear to 
make much difference; that CP and L’s seasonal rates have properly 
recognized relative class peak responsibility. Results of short-run 
marginal-cost studies show that energy costs may decrease from 
December 1976 levels and that production demand costs will rise 
due to the addition of nuclear capacity. The long-run marginal costs 
indicate that the cost of energy may decrease from present levels due 
to the addition of 1721 MW of nuclear generation. Production 
ocw) costs will be higher due to the high capital investment. 


24281 (NP—22518) Electric Utility Rate Design Study: costing 
for peak-load pricing, Topic 4. Results for Minnesota Power and Light 
Company. (Ebasco Services, Inc., New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 20 Jun 1977. 233p. Palo 
Alto, CA. 

The objective of this report is to explain and demonstrate the 
various methods of cost allocations that were applied to the Minne- 
sota Power and Light Company (MP and L). The cost-allocation 
methods and application include two studies using embedded or 
average costs and two studies using marginal concepts. Each of the 
embedded cost-of-service studies covers a different time period or 
test year. The first is historical (1974) and the second is forward 
looking ( 1976). The concepts and applications of these studies are 
nearly identical—only the input data varies. Embedded study results 
show that for MP and L, rates have properly recognized relative 
class peak responsibility. Short-run marginal cost study results indi- 
cate that the cost of energy will decrease from the December 1976 
levels, and that production demand costs may increase substantially 
from the December 1976 levels. Long-run marginal costs developed 
for MP and L indicate that the cost of energy may decrease from 
present levels due to the addition of 930 MW of generation. Produc- 
tion demand costs are expected to be substantially higher in the long 
run because of the high capital investment. (MCW) 


24282 (NP—22519) Electric Utility Rate Design Study: costing 
for peak-load pricing, Topic 4. Results for the Omaha Public Power 
District. (Ebasco Services, Inc., New York (USA); Electric Power 
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Research Inst., Palo Alto, Calif. (USA)). 20 Jun 1977. 202p. Palo 
Alto, CA. 

The objective of this report is to explain and demonstrate the 
various methods of cost allocations that were applied to the Omaha 
Public Power District (OPPD). The cost-allocation methods and 
application include two studies using embedded or average costs and 
two studies using marginal concepts. Each of the embedded cost-of- 
service studies covers a different time period or test year. The first is 
historical (1974) and the second is forward looking (1976). The 
concepts and applications of these studies are nearly identical—only 
the input data varies. For this utility, it is concluded that time-of-day 
costing does not appear to make much difference as far as class rates 
of return are concerned. Energy-related power-supply costs have a 
slight differential between peak, secondary peak, and off-peak costs. 
The short-run marginal costs study indicates that the production 
demand and ag costs may substantially increase from December 
31, 1976 levels. The prime reason is that coal-plant additions are both 


costly to build and to operate. The projected fuel is western low- 

sulfur fuel with a lesser Btu content than OPPD’s current coal 

supplies. The long-run marginal costs developed indicate a probable 

increase of fuel costs from present levels even with the addition of a 

nuclear unit, because of adding a 575-MW high-fuel-cost coal plant. 

cw) costs will be higher because of high capital investment. 
Cw) 


24283 (NP—22520) Electric Utility Rate Design Study: customer 
acceptance, Topic 10.2. Duggan, M.M. (Electric Power Research 
Inst., Palo Alto, Calif. (USA)). 4 Jan 1977. 104p. Palo Alto, CA. 

Prepared by Task Force No. 10. 

The first objective of Task Force 10 is to determine: (1) the 
attitudes toward, opinions about, and preferences for alternative 
peak-load pricing systems and various systems to control the use of 
electric residential applicances and/or commercial-industrial electric 
equipment among customers not now participating in rate experi- 
ments; and (2) attitudes and opinions of customers now involved in 
experiments under the FEA demonstration program. The task force 
surveyed private and municipal utilities, rural electric cooperatives, 
regulatory commissions, governmental agencies, public interest and 
special interest groups, corporations and consultants in the United 
States, Europe, and Asia. 


24284 (NP—22521) Electric Utility Rate Design Study: costing 
for peak-load pricing, Topic 4. Results for Portland General Electric 
Company. (Ebasco Services, Inc., New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 20 Jun 1977. 240p. Palo 
Alto, CA. 

The objective of this report is to explain and demonstrate the 
various methods of cost allocations that were applied to the Portland 
General Electric Company (PGE). The cost-allocation methods and 
application include two studies using embedded or average costs and 
two studies using marginal concepts. Each of the embedded cost-of- 
service studies covers a different time period or test year. The first is 
historical (1974) and the second is forward looking (1976). The 
concepts and applications of these studies are nearly identical—only 
the input data varies. The general conclusion about the embedded 
cost shows EPRT considers that PGE has done a reasonably good 
job of distributing the revenue requirement to classes of customers. 
The short-run study indicates that the cost of energy at PGE will 
increase in the peak and secondary peak periods due to the addition 
of two steam plants. The long-run marginal costs will increase due to 
the addition of large thermal units and a proportional decrease in the 
use of hydro generation. In-depth data are tabulated. (MCW) 


24285 (NP—22522) Electric Utility Rate Design Study: costing 
for peak-load pricing, Topic 4. Results for Virginia Electric and Power 
Company. (Ebasco Services, Inc., New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 6 Jun 1977. 134p. Palo 
Alto, CA. 

The objective of this report is to explain and demonstrate the 
various methods of cost allocations that were applied to the Virginia 
Electric and Power Company (VEPCO). The cost allocation meth- 
ods and application include two studies using embedded or average 
costs and two studies using marginal concepts. Each of the embed- 
ded cost of service studies covers a different time period or test year. 
The first is historical (1974) and the second is forward looking 
(1976). The concepts and applications of these studies are nearly 
identical—only the input data varies. Four methods of assigning 
production fixed costs for the embedded studies for VEPCO were 
applied; results show that, regardless of which method is used, the 
results in terms of rate of return do not differ significantly. In 
general, long-run marginal costs for VEPCO will probably rise 
because of addition of 3744 MW of nuclear and 1920 MW of 
pumped-storage generation. Short-run marginal cost studies have not 
been completed. (MCW) 


24286 (NP—22523) Electric Utility Rate Design Study: how to 
quantify marginal costs, Topic 4. (National Economic Research Asso- 
ciates, New York (USA); Electric Power Research Inst., Palo Alto, 
Calif. (USA)). 10 Mar 1977. 180p. Palo Alto, CA. 
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This report melds economic theory with the practical aspects 
of electric utility operations and planning. Its purpose is to provide a 
logical framework for the quantification of the marginal costs of 
electric utility service. Essentially, the report enables those generally 
familiar with the industry to understand the basic methodology used 
to quantify marginal costs and equips those with specific knowledge 
of demand patterns, operations, and planning to develop in-depth 
time-differentiated marginal cost analyses. The logical framework set 
out in the report is based upon an understanding of the principles of 
cost causation. This framework must be adapted to the variegated 
circumstances applicable to each company and, as the report points 
out, a proper analysis of marginal costs does not lend itself to a neat, 
formulistic approach that can be relegated solely to a computer. 


24287 (NP—22524) Electric Utility Rate Design Study: how to 
quantify marginal costs, Topic 4. Results for the Dayton Power and 
Light Company. (National Economic Research Associates, New 
York (USA); Electric Power Research Inst., Palo Alto, Calif. 
(USA)). 20 Jun 1977. 66p. Palo Alto, CA. 

This report presents the computations of time-differentiated 
marginal costs, for use by the ratemaker, to the Dayton Power and 
Light Co. (DP and L). Throughout the late 1960s and into the early 
1970s, DP and L experienced rapid growth in summer peak load, 
thereby creating a significant summer-winter peak-load differential. 
However, during the last few years, the winter load has grown more 
rapidly than has the summer load, and, based on the information 
supplied at the time of this study, DP and L is forecasting that its 
peaks will begin to leapfrog, a condition that is expected to persist 
into the late 1980s, at which time it is anticipated that the winter 
peak will predominate. DP and L's current electric production mix is 
predominantly fossil-fuel fired. Planned future additions to generat- 
ing capacity are projected to consist of coal-fired baseload units 
(jointly owned with other utilities) and participation in at least one 
nuclear unit. The Company’s annual load factor has been about 60 
percent. Costs are summarized, for each major class of service, 
utilizing a series of unit costs for each of three costing seasons and 
two diurnal periods, on-peak and off-peak. Costs are ep a into 
those that are marginal to the energy consumed, demand A laced on 
the system, and the number of customers. Annual marginal demand- 
related costs are allocated among seasonal periods and times of the 
day based on a measure of the relative probabilities that capacity will 
be exceeded. These relative probabilities were derived from DP and 
L's reliability criteria. Marginal energy costs were computed for 
each of the resulting periods to provide guidelines to the develop- 
ment of time-of-usage rates. 


24288 (NP—22525) Electric Utility Rate Design Study: how to 
quantify marginal costs, Topic 4. Results for Portland General Electric 
Company. (National Economic Research Associates, New York 
(USA); Electric Power Research Inst., Palo Alto, Calif. (USA)). 20 
Jun 1977. 52p. Palo Alto, CA. 

This report presents the computations of time-differentiated 
marginal costs of the Portland General Electric Comaeny (PGE). 
PGE has been a winter-peaking utility and has a significant satura- 
tion of electric space and water heating. This winter-peaking charac- 
teristic is expected to continue in the foreseeable future. However, 
the Company forecasts that in the near future, its load factor will 
increase from approximately 60 to some 65 percent. This improve- 
ment in load factor is expected to be the result of anticipated events 
in two separate areas. First, it is forecast that commercial and 
industrial loads will grow at a greater rate than has heretofore been 
experienced and that the residential growth rate will be lower than 
has been the case in the past. Second, even though it is anticipated 
that electric space-heating saturation will rise (as the result of 
shortages and high prices of natural gas), it is also anticipated that 
electric space-heating efficiencies will rise as double-glazing becomes 
economic and as the sizing of electric heating facilities is more 
closely matched to heating demands than has been the practice in the 
past. The analyses of marginal energy and generating capacity costs, 
as well as the selection of costing/pricing periods, are approached 
differently for PGE because it depends heavily on hydraulic re- 
sources. (MCW) 


24289 (NP—22526) Electric Utility Rate Design Study: how to 
quantify marginal costs, Topic 4, Results for Virginia Electric and 
Power Company for the Virginia jurisdictional service. (National 
Economic Research Associates, New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 6 Jun 1977. 67p. Palo Alto, 
CA. 


This report presents the computations of time-differentiated 
marginal costs, for use by the ratemaker, to Virginia Electric and 
Power Company (VEPCO) for its Virginia jurisdictional service. It 
is predominantly summer-peaking utility due to a relatively high 
saturation of air conditioning. In the recent past, VEPCO's share of 
the space heating market (i.e., the percentage of new residences 
using electricity for heating) has risen to new highs, a situation 
which raises the possibility of a future shift to a winter-peaking load 
characteristic. VEPCO’s current electric production mix is predomi- 
nantly fossil fuel-fired with a planned future shift to caer genera- 
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tion accompanied by hydraulic pumped storage. The Company’s 
annual load factor is approximately 54 percent. The costs are sum- 
marized, for each major class of service, by a series of unit costs for 
each of three costing seasons and two diurnal periods, on-peak and 
off-peak. Costs are grouped into those which are marginal to the 
energy consumed, the kilowatts of demand placed on the system, 
and the number of customers. 


24290 (NP—22527) Electric Utility Rate Design Study: rate- 
making, Topic 5. Koger, R.K. (Electric Power Research Inst., Palo 
Alto, Calif. (USA)). 4 Feb 1977. 152p. Palo Alto, CA. 

Prepared by Task Force No. 5. 

The purpose of this report is to analyze the theoretical and 
practical aspects of rate forms as means of achieving various rate- 
making objectives. Special attention is given to an evaluation of 


peak-load pricing (PLP) as a means of achieving selected ratemaking 
objectives. PLP used with the following is analyzed: (1) different 
metering systems; (2) consumption control devices; (3) time-of-use 
rate forms, such as diurnal and seasonal rates; (4) use of marginal 
cost instead of average embedded cost as a basis for the setting of 
rates. Existing rate forms are selected for analysis. Conclusions 
drawn from the analysis of ratemaking objectives are summarized by 
rate form and metering arrangements. The report takes notice of the 
practicality of and the potential constraints to implementation of 
PLP. The potential constraints analyzed include the following: rev- 
enues, cash flow, regulatory factors, legal considerations, operational 
concerns, billing reliability, customer considerations, and fuel 
clauses. (MCW) 


24291 (NP—22528) Electric Utility Rate Study: ratemaking, 
Topic 5. (National Economic Research Associates, New York 
(USA); Electric Power Research Inst., Palo Alto, Calif. (USA)). 6 
Jun 1977. 133p. Palo Alto, CA. 

This report presents a set of recommendations for the practi- 
cal application to ratemaking in the United States of the theoretical 
foundation and cost procedures set forth in the NERA reports 
relating to Topics 1.3 and 4. It accepts, for this purpose, the overall 
revenue constraints flowing from the Hope decision, and recognizes 
feasibility considerations, including the need to preserve a reasonable 
degree of continuity and simplicity in the new rate forms and the 
metering problems that may be presented. The report is presented in 
three sections: the first discusses the structural tools of the rate- 
maker; the second discusses the problems of accommodating margin- 
al-cost-based rates to existing regulatory criteria; and, finally, the 
third addresses the specific application of marginal-cost findings to 
certain electric utilities to evolve appropriate rates. 


24292 (NP—22529) Electric Utility Rate Design Study: rate- 
making, Topic 5. Illustrative rates for five utilities. (Ebasco Services, 
Inc., New York (USA); Electric Power Research Inst., Palo Alto, 
Calif. (USA)). 6 Jun 1977. 271p. Palo Alto, CA. 

The report covers the development and presentation of rate 
forms encompassing the principles of peak-load pricing for five 
utilities: Virginia Electric and Power Company; Carolina Power and 
Light Company; Portland General Electric Company; Minnesota 
Power and Light Company; and Omaha Public Power District. 
Separate reports pertaining to Topic 4 (peak-load pricing) present a 
detailed description of the methodologies used to develop the cost of 
service for the different classes of service. In this report, the results 
of these cost studies are used to translate them into rate forms for the 
pricing of the different services. The report presents the pricing 
development of the different rate forms as a result of the utilization 
of the different costing methodologies developed in Topic 4 by 
Ebasco Services. 


24293 (NP—22530) Electric Utility Rate Design Study: rate- 
making, Topic 5. Illustrative rates for the Dayton Power and Light 
Company. (National Economic Research Associates, New York 
(USA); Electric Power Research Inst., Palo Alto, Calif. (USA)). 20 
Jun 1977. 32p. Palo Alto, CA. 

These illustrative rates are based on the time-differentiated 
marginal costs of DP and L (as presented in the marginal cost study 
for DP and L submitted under Topic 4 by NERA). The methods 
— in developing these rates are based on the ideas expressed 
in NERA’s Topic 5 (ratemaking) report. They illustrate how rates 
can be developed and, while being patterned on marginally deter- 
mined costs, can be modified to prevailing regulatory precepts (such 
as producing “just and reasonable revenues”), to the constraints 
imposed by metering capability and to the need for continuity and 
understandability in ratemaking. Unfortunately, the vicissitudes that 
have plagued DP and L the past winter made it virtually impossible 
to secure the additional data needed to complete the parallel rate- 
making exercise (the subject of this report) with the precision and 
Company understanding that otherwise would have been a part of 
the effort. The methodology, circumstances, and substitutions ap- 
plied to formulate this report are described. (MCW) 


24294 (NP—22531) Electric Utility Rate Design Study: rate- 
making, Topic 5. Illustrative rates for the Portland General Electric 
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Company. (National Economic Research Associates, New York 
(USA); Electric Power Research Inst., Palo Alto, Calif. (USA)). 20 
Jun 1977. 48p. Palo Alto, CA. 

These illustrative rates are based on the time-differentiated 
marginal costs of PGE (as presented in the marginal cost study for 
PGE submitted by NERA under Topic 4) and are designed to 
produce current Commission-approved class revenues. The methods 
a in developing these rates are based on the ideas expressed 
in NERA's Topic 5 (ratemaking) report. They illustrate how rates 
can be developed and, while being patterned on marginally deter- 
mined costs, can be modified to be consistent with prevailing regula- 
tory precepts (such as producing “just and reasonable revenues’’), 
recognizing the need for continuity and understandability in rate- 
making and the constraints imposed by metering capability. PGE 
presents the ratemaker with a unique set of circumstances requiring 
the answering of what are essentially social questions (perhaps better 
— by the legislature and the Public Service Commission of 

egon). 


24295 (NP—22532) Electric Utility Rate Design Study: rate- 
making, Topic 5. Illustrative rates for the Virginia Electric and Power 
Company. (National Economic Research Associates, New York 
(USA); Electric Power Research Inst., Palo Alto, Calif. (USA)). 6 
Jun 1977. 57p. Palo Alto, CA. 

These illustrative rates are based on the time-differentiated 
marginal costs of VEPCO (as presented in the marginal cost study 
for VEPCO submitted under Topic 4 by NERA) and are designed 
to approximately produce current Commission approved class rev- 
enues. The methods employed in developing these rates are based on 
the ideas expressed in NERA’s Topic 5 (ratemaking) report. They 
illustrate how rates can be developed, which while being patterned 
on marginally determined costs, can be modified to prevailing regu- 
latory precepts such as producing "just and reasonable revenues,” 
the constraints imposed by metering capability, and the need for 
continuity and understandability in ratemaking. The task behind the 
selection of class revenue targets and the concepts behind the 
particular rate structure design chosen for each class are outlined. In 
general, the ideas employed herein are those outlined in Topic 5 
report, tailored to the specifics of the VEPCO situation. Attachment 
A contains the illustrative tariff sheets for each class. 


24296 (NP—22534) Electric Utility Rate Design Study: estimat- 
ing the benefits of peak-load pricing for electric utilities, Topic 6. 
Schaefer, J.C. (Systems Control, Inc., Palo Alto, Calif. (USA); 
Electric Power Research Inst., Palo Alto, Calif. (USA)). 22 Feb 
1977. 63p. Palo Alto, CA. 

This report describes research on the benefits electric utilities 
may expect from the implementation of peak-load pricing. Benefits 
examined are possible reductions in operating and capital expendi- 
tures for generation. The report covers three major topics: (1) a 
preliminary analysis of utility peaking characteristics, from which a 
given utility's potential for the beneficial implementation of peak- 
load pricing can be determined; (2) development of a detailed 
methodology with which quantitative estimates of a given utility's 
benefits can be made; and, (3) application of the methodology to a 
specific electric utility. 


24297 (NP—22536) Electric Utility Rate Design Study: potential 
cost advantages of load management, Topic 6. Whyte, M.D. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). 4 Mar 1977. 6l1p. 
Palo Alto, CA. 

Prepared by Task Force No. 6. 

The objective of Task Force 6 is to develop and test several 
methodologies by which utilities may determine potential economic 
benefits to the utility resulting from time-of-use pricing or any other 
load-management strategies. The Topic 6 methodologies, when ap- 
plied to an individual company, will provide that company and its 
regulatory commission with tools for evaluating potential economic 
benefits to the utility from changing load characteristics, in terms of 
savings in generation, transmission, and operating costs. Based on 
work with the consultants, Task Force 6 concludes that a method- 
ology can be implemented for performing comprehensive cost/ 
benefit analyses of rate-design or load-management impacts. Several 
computational techniques (computer programs) are available to 
allow determination of the potential bulk power system savings 
resulting from changes in load shapes. Some critical data inputs need 
to be developed to perform the comprehensive cost/benefit analyses 
which are not readily available at the present time. These include: a 
quantitive customer response to conservation, load management and 
rate reform; and a methodology for analyzing the impact of load 
shape changes on the transmission and distribution system costs. The 
applied methodologies will yield conclusions that will be company- 
specific because of differences in existing utility resource mixes, 
loadfactors, and customer compositions. (MCW) 


24298 (NP—22537) Electric Utility Rate Design Study: potential 
cost advantages of peak-load pricing; Topic 6. Wood, A.J. (Power 
Technologies, Inc., Schenectady, N.Y. (USA); Electric Power Re- 
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search Inst., Palo Alto, Calif. (USA)). 15 Feb 1977. 83p. Palo Alto, 
CA. 


This study is intended to demonstrate methodology and speci- 
fy data requirements for studying the potential economic “benefits” 
to an electric utility that makes use of load management or a load- 
modification program to improve daily and/or annual load factors 
and inhibit the growth rate of system peak-load demands. This study 
was specifically aimed at considering the potential cost advantages 
of load management ong time-of-day rates. The topics considered 
included: development of methodology by which companies may 
determine the advantages of load shifting which could be attendant 
upon peak-load pricing including; development of data requirements 
for a comprehensive cost/benefit analysis of peak-load pricing; and 
application of methodology in representative situations. 


24299 (NP—22538) Electric Utility Rate Design Study: meter- 
ing, Topic 7. Miller, W.E. (Electric Power Research Inst., Palo Alto, 
Calif. (USA)). 12 Jan 1977. 280p. Palo Alto, CA. 

Prepared by Task Force No. 7. 

This topic proposes the investigation and perhaps advance- 
ment of the development of suitable measurement equipment for use 
in connection with peak-load and other forms of time-related pric- 
ing. Topic 7.1 specifies an inventory of existing metering equipment 
needed for peak-load pricing, including what may readily be adapt- 
ed. Topic 7.2 directs that an appraisal of present position and 
potential automatic metering be made; if indicated, prepare a propos- 
al for an automatic metering experiment; and consider alternatives 
on meter reading frequency. Topic 7.3 requests an inventory of 
existing master metering practices. (MCW) 


24300 (NP—22539) Electric Utility Rate Design Study: Topic 7, 
metering and communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing. (Little 
(Arthur D.), Inc., Cambridge, Mass. (USA); Electric Power Re- 
search Inst., Palo Alto, Calif. (USA)). 15 Jan 1977. 187p. Palo Alto, 
CA. 

This report describes and discusses the techniques and equip- 
ment that are available, or may shortly be available to meter the 
usage of electricity. An introductory section describes the rationale 
underlying the three pricing structures widely accepted by the 
industry, namely, straight energy metering, demand metering, and 
time-of-day metering. It describes the pricing structures used in some 
industrial applications that combine two or more of these pricing 
structures, and discusses some of the technical issues that may arise 
when these are introduced into domestic metering. A second section 
of the text classifies and describes the equipment which is available 
at present to perform metering functions. The report then proceeds 
to describe communication systems that could be used for meter 
reading, load control, and other functions. One-way and two-way 
systems are covered, and their technology, systems engineering, and 
relative advantages are described. Section five of the report de- 
scribes equipment which is, or may shortly be available for special- 
ized metering functions such as load research. The concluding 
section covers R and D recommendations. 


24301 (NP—22540) Electric Utility Rate Design Study: mechani- 
cal controls and penalty pricing, Topic 9. Overholt, P.N. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). 14 Jan 1977. 112p. 
Palo Alto, CA. 

Prepared by Task Force No. 9. 

A form of peak-load control is the application of electrome- 
chanical controls to customer appliances (water heaters, air condi- 
tioners, electric storage heat, etc.) to control their use as desired by 
the individual utility. This form of positive load control has been 
practiced successfully in Europe and the United States. Task Force 9 
has reviewed the state-of-the-art in electromechanical control de- 
vices and assessed their effectiveness and future applicability for use 
in controlling peak loads. As an extension of peak-load-control 
techniques, the concept of a penalty-pricing tariff was proposed that 
would make electric service so costly that usage would be curtailed 
during prescribed periods. The definition of penalty pricing as a rate 
that is not cost-based led the Task Force to touch upon some related 
pricing concepts such as lifeline and inverted rates. However, the 
main thrust of the Task Forces’s work deals with penalty pricing as a 
load-management tool. A penalty-pricing questionnaire was sent to 
78 representative utilities to determine where it has been used and 
what its effectiveness has been. 


24302 (NP—22541) Electric Utility Rate Design Study: attitudes 
and opinions of electric utility customers toward peak-load conditions 
and time-of-day pricing. Customer acceptance, Topic 10.1. Kuenstler, 
D.A. (Electric Power Research Inst., Palo Alto, Calif. (USA)). 3 Jan 
1977. 174p. Palo Alto, CA. 

This report describes the results of an attitude and opinion 
survey. Lengthy, personal interviews were conducted in all four 
U.S. regions during May—June 1976 among representative samples 
of 415 residential, 205 commercial, and 195 industrial customers of 
electric utilities. The purpose of the study was to secure information 
that would be of value to both regulatory and operating segments of 
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the utility industry in developing rate-design and load-management 
plans and programs. The attitude and opinion information obtained 
about a number of basic “energy issues” suggests a need to inform 
customers about: (1) the availability of electricity now and in the 
foreseeable future and why demand will increase; (2) whether utili- 
ties should be required or allowed to provide electricity “anytime” 
for those willing to pay; (3) the rationales for: time-differentiated 
pricing and voluntary versus mandatory load-management practices; 
and (4) whether, and to what extent, production costs vary by time, 
by customer class, or by amount of usage; related to this is the need 
to explain why rates should follow costs and what costs are relevant. 


24303 (NP—22546) Electric Utility Rate Design Study: Ebasco’s 
responses to questions from Task Force 4, Topic 4. (Ebasco Services, 
Inc., New York (USA); Electric Power Research Inst., Palo Alto, 
Calif. (USA)). 30 Sep 1977. 59p. Palo Alto, CA. 

The answers in this report were prepared by Ebasco Services 
Incorporated in response to questions generated by members of Task 
Force 4. The questions were based on Ebasco’s report Costing for 
Peak Load Pricing: Topic 4, Results for Virginia Electric Power 
Company; June 6, 1977. The questions and answers reported here 
are for the general information of the industry. The responses of 
Ebasco reflect the views of that consultant. Questions posed to 11 
members of Task Force 4 and their answers are included. (MCW) 


24304 (NP—22550) Electric Utility Rate Design Study: com- 
ments on Ebasco Service's approach to peak-load pricing. Morton, 
W.A. (Electric Power Research Inst., Palo Alto, Calif. (USA)). 28 
Nov 1977. 73p. Palo Alto, CA. 

Ebasco’s studies were aimed at showing how the different 
costs of time-differentiated services can be ascertained and how such 
costs can be used to make time-differentiated rates. Dr. Walter A. 
Morton, a consultant, was retained by EPRI to comment on portions 
of Ebasco’s reported research; here he makes a general evaluation on 
the studies, but specifically on Topic 1.3: Pricing Approaches; Topic 
4: Cost for Peak-Load Pricing; Topic 5: Ratemaking; and a final 
evaluation concerning application to Virginia Electric and Power 
Company. Two appendices are included; Utility Earnings and Time- 
Differentiated Rates and Temperature-Sensitive Rates. (MCW) 


24305 (NP—22605) Electric Utility Rate Design Study: demon- 
stration of the use of the Westinghouse model LOOPEAK, Topic 6. 
Dunning, R.L.; Amthor, F.R. (Electric Power Research Inst., Palo 
Alto, Calif. (USA)). 15 Apr 1977. 120p. Palo Alto, CA. 

This project has demonstrated the use of the Westinghouse 
computer model LOOPEAK for evaluating the impact on an elec- 
tric utility of the control of certain loads. The study used data from 
rural electric cooperative utilities in Ohio to make the demonstration 
as practicable as possible. The major conclusions are: (1) the model 
can provide a very valuable tool in assisting an electric utility in 
evaluating various load-management options and in developing a 
load-management program with an optimum return to the utility and 
its customers; (2) an iterative analysis can determine the optimum 
hours for peak-load pricing and the load or loads giving the maxi- 
mum benefit if controlled; this is done on a dynamic basis to allow 
for future changes in the saturation, energy consumption, and pat- 
terns of use of loads being studied; (3) the model does not do 
complete future facilities planning, but provides accurate evaluation 
of possible load-management alternatives for input into more-sophis- 
ticated planning models; and (4) at this point, the model appears to 
have one weakness, i.e., its inability to use different rate structures in 
the same run. 


24306 (NP—22958/1) 1976 Alaska power survey. Volume I. 
(Federal Power Commission, Washington, D.C. (USA)). 1976. 258p. 
Tic. 

The Federal Power Commission’s Alaska Power Survey of 
1976 reviews present Alaska power systems, projects future require- 
ments and alternatives for the next twenty-five years, presents guide- 
lines for future power systems planning, discusses future fuels avail- 
ability and costs, provides a basis and the mechanisms for local and 
regional systems coordination, evaluates the present and future 
power situation from the viewpoints of environmental and consumer 
interests, and assesses the magnitude and potential impact of exten- 
sive oil and natural gas discoveries on the growth of the Alaskan 
economy and resultant power requirements. The main objective of 
the 1976 Survey is to provide guidelines to assist government, the 
general public, and industry in analyzing and determining future 
Alaska power systems development for their mutual benefit. In July 
of 1969, the Commission published a comprehensive Alaska Power 
Survey covering extant conditions, principally those prevailing in 
1967, with projections to 1985. Subsequent to 1967, major changes 
have occurred which affect the projected economic growth in the 
State of Alaska and corresponding demands upon the electric power 
resources of the electric utility systems (investor-owned, publicly- 
owned, and cooperatively-owned) operating throughout the State. 
The changes are essentially those associated with the discovery and 
prospective development of major fossil-energy resources, especially 
along the Alaskan North Slope. Comparisons between this and the 





2496 ENERGY RESEARCH ABSTRACTS 


previous Survey bring differences between 1967 and present condi- 
tions into sharp focus. Volume I contains the report of the Commis- 
sion. 


24307 (NP—22958/2) 1976 Alaska power survey. Volume II. 
(Federal Power Commission, Washington, D.C. (USA)). 1976. 560p. 
TIC. 


Work on the 1976 Alaska Power Survey was initiated with 
the formal appointment of an Executive Advisory Committee in 
August of 1972. Subsequently, four technical advisory committees 
were appointed to aid in load growth and economic analysis, assess- 
ments of interconnection and coordination among utilities, studies of 
increased power supply, and environmental impact evaluations. The 
membership of all advisory committees was broadly representative 
of all segments of the Alaskan electric utility industry, governmental 
authorities, native ethnic groups, educational authorities, environ- 
mental or conservation groups, and general consumer interests. The 
Executive Advisory Committee served as the principal policy advi- 
sory group in the planning and conduct of the survey. The Technical 
Advisory Committees submitted reports entitled: Economic Analysis 
and Load Projections; Resources and Electric Power Generation; 
System Coordination and Interconnection; and Environmental Con- 
siderations and Consumer Affairs. The Executive Advisory 
Committee's report is a brief summary of the studies by the four 
Technical Advisory Committees. These five reports comprise 
Volume II. 


24308 (PB—270733) States and electric utility regulation. 
Finder, A.E. (Council of State Governments, Lexington, Ky. 
(USA)). Feb 1977. 87p. (RM—607). NTIS PC A05/MF A0O1. 
Electric utility regulation is undergoing critical examination 
by state regulatory commissions, legislators, governors, and other 
state officials. This activity has been prompted by widespread dissat- 
isfaction with the regulatory process and higher prices for electric- 
ity. The regulatory process, in this report, is viewed as one involving 
three groups--utilities, regulators, and customers. Characteristics of 
the electric utility industry, the methods and techniques of state 
public utility commissions, and the interests of consumers are all 
discussed. Comparative tables and an extensive bibliography are 
included for those wishing to examine the issues in more detail. 


24309 (PB—271082) Potential for load management in selected 
commercial and industrial facilities. Final report. (Gordian Asso- 
ciates, Inc., New York (USA)). Jan 1977. 173p. NTIS PC A08/MF 
AOl. 

This study investigates the degree of flexibility commercial 
and industrial customers have in responding to time-differentiated 
rates and determines, through use of a computer model for utility 
planning, the cost effectiveness of major options for achieving such 
flexibility. A prime purpose of the study was to determine the ability 
of representative commercial and industrial customers to change 
demand patterns to benefit from time-differentiated rates. It also 
discusses how inadequately differentiated rate designs may not fur- 
nish adequate customer incentive to adopt an option even though it 
is economically viable on an overal cost/benefit basis. (Portions of 
this document are not fully legible) 


24310 (TID—28038) California load management research 1977. 

(California Energy Resources Conservation and Development Com- 

—— Sacramento (USA)). Oct 1977. 88p. Dep. NTIS, PC A05/ 
AOl. 

Four California electric utility companies participated in a 
project to demonstrate the electricity conservation potential of load- 
management activities. This project included: implementation of 24 
field experiments to estimate system-wide implications of various 
load-management measures; development of initial analysis plans and 
model specifications for use in interpreting the results of experi- 
ments; design of a comprehensive Load-Management Analysis Data 
Processing System; extensive research into load-management experi- 
ences in other states; evaluation of available load control hardware, 
equipment, and systems; and in-depth study of selected utility cus- 
tomers to identify opportunities for load management and develop 
feasible systems for implementation. Primary objectives of the study 
were to determine whether the cost of load management is less than 
the cost of new electric-generating capacity, and to compare the 
effectiveness of voluntary and compulsory restraints on power 
demand and of time-of-use rate structures. Results with load-leveling 
devices to control power demand of residential air conditioners and 
water heaters, and with strategies for reducing peak-load demand by 
industrial users are presented. Two appendixes contain information 
on energy-management equipment and on U.S. and European load- 
management experiences. (LCL) 


24311 (TID—28069) Report on results of audit related to 
charges for wholesale electric service by Mississippi Power and Light 
Company under fuel adjustment clauses filed with the Federal Power 
Commission, (Federal Power Commission, Washington, D.C. 
(USA)). Apr 1977. 37p. Dep. NTIS, PC A03/MF AOI. 
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The audit of Mississippi's recorded monthly fossil-fuel costs 
covered January 1973 to April 1975, and the subsequent Fuel Ad- 
justment Clauses billings to Mississippi's wholesale customers during 
July 1973 to June 1975. The audit included an examination of 
Mississippi's accounting and other records to the extent deemed 
necessary to determine whether FAC billings to its wholesale cus- 
tomers were: (1) computed in conformity with the applicable FAC 
provisions, (2) based only on eligible items of cost as provided for in 
related FPC regulations governing such clauses, and (3) based on 
costs actually incurred by Mississippi properly supported by its 
books and records. The accounts and accounting and billing proce- 
dures of Systems Fuels Inc. supporting prices invoiced Mississippi 
and other Middle South Utilities, Inc. operating companies were 
examined. Fuel-procurement policies and procedures of Mississippi 
and SFI were examined to evaluate the prudency of fossil-fuel costs 
incurred. 


24312 (TID—28134) Electric system disturbance on the Consoli- 
dated Edison Company of New York, Inc., System. Staff report on 
July 13—14, 1977. (Federal Power Commission, Washington, D.C. 
(USA)). 4 Aug 1977. 91p. . NTIS, PC A0S/MF AO1. 

The President ordered a prompt and thorough investigation 
of the blackout which occurred on the evening of July 13, 1977, at 
about 8:35 p.m., when the electric system of Consolidated Edison 
Co. of New York (ConEd) was hit by lightning. The lightning 
caused one 345-kV line from Ladentown to Buchanan to go out of 
service and at the same time Indian Point No. 3 generator was 
disconnected from service. In a spreading series of events, another 
345-kV line went out of service. Other events followed eye 
severing of all ConEd’s connections with other utilities to the Nort 
and East and within an hour all ConEd’s connections with all other 
utilities had been severed. Immediately thereafter, the Federal 
Power Commission staff undertook preliminary investigation and 
analysis pursuant to Section 2.11 of the Commission's Regulations 
under the Federal Power Act. This report contains the preliminary 
conclusions and recommendations based on the first p of the 
investigation. 


24313 (TID—28135) Electric power supply and demand 1977— 
1986 as projected by the Regional Electric Reliability Councils in their 
April 1, 1977 responses to FPC Order 383-4 Docket R-362. (Federal 
Power Commission, Washington, D.C. (USA)). 16 May 1977. 75p. 
Dep. NTIS, PC A04/MF AOl. 

The council projections of peak demand, generating capabili- 
ty, and electric energy requirements for the contiguous United States 
have declined for the third consecutive year. On the basis of these 

rojections, it ap that the electric utility industry believes the 

nited States will not again experience the large annual increases, in 
electric power use, of past decades. If projected loads are not 
exceeded, if projected capability levels are actually attained, if fuel 
requirements are satisfied, and if no more than the normal contingen- 
cies are experienced, electric power supply is expected to be ade- 

uate for the next decade. However, Commission staff is not satisfied 
that the projected reserve margins will be attained, nor that adequate 
fuel will be available when needed. Completion of generating units 
and transmission facilities is beset by difficulties related to financing, 
environmental pressures, and procedural delays. Nuclear generating 
capacity, for instance, is projected by the council reports as increas- 
ing by the addition of some 131,000 MW in 121 new units, in the 
period 1977 to 1986, but the Nuclear ee Commission pro- 
Jects an increase of only about 90,000 MW in 84 units. The differ- 
ence of 41,000 MW represents a significant decrease in available 
capabiity for the decade 1977 to 1986. If the NRC projection proves 
correct, and the projected demands materialize, the 21.4% reserve 
margin forecast for summer 1986 would be reduced to 14.9%. This 
reserve level is considered too low to assure adequate and reliable 
electric power supply, nationally. 


24314 Electric utility rate design study. Rate design and load 
control: issues and directions. Uhler, R.G. Palo Alto, CA; Electric 
Power Research Institute (Nov 1977). 158p. (NP—22543). 

Report to the National Association of Regulatory Utility 
Commissioners. 

The Rate Design Study is being conducted for a study of the 
technology and cost of time-of-day metering and electronic methods 
of controlling peak-period usage of electricity and also a study of the 
feasibility and cost of shifting various types of usage from to 
off-peak periods. The tasks delineated in the research plan fall into 
three major areas: (1) technical feasibility of time-differentiated rates; 
(2) technical feasibility of direct load controls; and (3) desirability of 
time-differentiated rates, load controls, or both to control and shift 
peak-period use. Chapter 1 describes the reasons for this study and 
provides a background on rate-making objectives and the determina- 
tion of revenue requirements. The three costing alternatives are 
described in Chapter 2 and critically evaluated in Chapter 3. Chap- 
ters 4 and 5 describe and discuss load control alternatives and 
meters, respectively. Chapter 6 discusses customer response to the 
major rate design and load control options, and Chapter 7 summa- 
rizes the study results on cost-benefit comparisons. Chapter 8 sum- 
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marizes the ongoing research and the work that remains to be done. 
Eight appendixes are included. (MCW) 


24315 Assessment of retail electricity tariffs and the application 
of rationalization. Kelman, K.D.E. N.Z. Energy J.; 50: No. 7, 112- 
115(25 Jul 1977). 

Prior to the application on 1 April 1976 of the new bulk 
supply tariff in New and, electric-supply authorities would have 
undertaken a tariff exercise to compensate for the proposed increase. 
At the same time, some authorities might have attempted to rationa- 
lize their retail tariff structure. In 1975 the retail tariff committee of 
the Electrical Supply Authorities Association submitted a report to 
the association advising upon matters relating to retail electricity 
tariffs, and made recommendations in an endeavor to rationalize the 
retail tariff structure. This paper describes a comparative method of 
determining tariff rates in four categories, with the application of a 
new bulk-supply tariff. Rationalization is applied along the lines 
suggested in the tariff committee's report, but no attempt is made to 
justify the charges applied to the individual rates. The General 
Manager of the N.Z. Electricity Department has stated “that the 
basic principles of tariff setting suggest that prices should match 
costs both in magnitude and form and cross-subsidization between 
consumer classes and between consumers of a class should be 
avoided.” The paper also endeavors to indicate a method of finding 
the extent of subsidization for various tariff categories. With a 
knowledge of the extent of this subsidization, modification can be 
applied to new tariffs formulated, if this is considered desirable. 


24316 Ownership and peak-load pricing in the electric power 
industry. De Alessi, L. (Univ. of Miami, Coral Gables, FL). Q. Rev. 
Econ. Bus.; 17: No. 4, 7-26(Win 1977). 

Differences in the property rights associated with alternative 
regulatory institution present decision-makers with different cost- 
reward structures and affect their choices systematically. In particu- 
lar, managers of government-owned utilities may be expected to 
adopt fewer peak-related schedules, and fewer schedules in general, 
than managers of comparable privately owned, government-regulat- 
ed firms. A brief derivation of the hypotheses is followed by a 
description of the tests and the test results. Using data from the U.S. 
electric power industry, all the appropriate null hypotheses are 
rejected at about the 0.005 level of significance or less (one-tail). 3 
tables, 50 refs. 


24317 Public utility valuation and cost-of-capital models: some 
regulatory and economic considerations. Howe, K.M. (Lake Forest 
Coll., IL). Q. Rev. Econ. Bus.; 17: No. 4, 57-75(Win 1977). 

An important difficulty with the empirical studies of cost of 
— and valuation using an electric utility sample has been the 
failure to recognize and deal with alterations which the regulatory 
process may impose on the valuation equation. After several promi- 
nent features of public utilities which may have an effect are isolated, 
a valuation model analogous to that of Modigliani and Miller is 
develo and modified to take into account these utility character- 
istics. Using multiple regression analysis, a statistical model is tested 
on a sample of electric utilities, yielding new cost-of-capital esti- 
mates. The analysis lends support to the earlier models. 


24318 1977 electric power post-summer survey. New York; 
Edison Electric Institute (1977). 40p. 

is report presents the results of the 1977 Post-Summer 
Electric Power Survey made as of October 1, 1977, by the Electric 
Power Survey Committee of the Edison Electric Institute in cooper- 
ation with the representatives of the electric power systems or 
power areas throughout the United States, and domestic and foreign 
manufacturers of heavy electric power equipment. Shown are pre- 
liminary figures on regional and U.S. summer 1977 capabilities, peak 
loads, and capability margins which are subject to revision or 
reconfirmation in the 1978 Annual Electric Power Survey that will 
be conducted as of April 1, 1978. Values labeled “Survey Total for 
the Nine Regions” on the tables have been adjusted upward to 
compensate for minor omissions in coverage to produce the values 
entitled ‘Total Electric Utility Industry of the Contiguous United 
States.” Revised forecasts are shown for 1977 kilowatt-hours and 
load factors based on the latest available actual data with the balance 
of the year newly estimated. In addition, this report contains the 
usual quarterly update on the manufacture of heavy electric power 
equipment and scheduled years of commercial operation of generat- 
ing units provided by the utilities as of October 1, 1977. 


24319 Peak-load pricing in selected European electric utilities. 
Mitchell, B.M.; Acton, J.P. Santa Monica, CA; Rand Corporation 
(1977). 67p. (R—2031-DWP). 

The central purpose of this project is to test a variety of new 
peak-load tariffs with a representative sample of residential custom- 
ers drawn from the service area of the Los Angeles Department of 
Water and Power. Peak-load pricing has been in use for many years 
in Europe. This report surveys the principles of designing rate 
structures that refect the marginal costs of supplying electricity, and 
of how utilities in England, France, Norway, and Sweden have 
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established tariffs based on these principles. By using peak-load 
pricing, European utilities have more accurately reflected the costs 
of supplying energy to their customers. In the process, they have 
achieved significant reductions in the peak loads of both high- 
voltage consumers and residential customers. (MCW) 


24320 Ozarks Region energy alternatives study. Working paper 
II. Power Generation energy requirements. Princeton, NJ; Mathtech, 
Inc. (1977). 100p. (NP—22947). Regional Commission, Little Rock, 
AR. 


This Working Paper examines the potential fuel use for power 
generation in the Ozarks Region by state. Power-generation capaci- 
ties by fuel type are estimated, and the potential capital costs 
required and probable environmental impacts are calculated. Gas 
requirements for power generation are estimated based on the 
planned mix of power generation facilities, and "minimum gas use” 
policies are examined to estimate possible gas savings. 


24321 Load management and power system reliability. Markel, 
L.C. Palo Alto, CA; Systems Control, Inc. (1976). 8p. (NP—22776). 

Testimony given at an informal hearing of the California 
Energy Resource Conservation and Development Commission, July 
29, 1976, is presented. The possible effects of load management on 
electric power system reliability and reserve-margin requirements 
are discussed. (LCL) 


ELECTRIC POWER GENERATION 


24322 Proposal of a regulation of the Council concerning finan- 
cial measures of the community for promoting the use of coal for 
power generation. Bundestag-Drucksache.; No. 8/78, 1-8(Jan 1977). 
(In German). 

The printed matter 8/78 contains a regulation issued by the 
Council of the EC which refers to financial aids for investment 
projects in the field of public and private power generation of the 
member states. In 8 sections details concerning application and the 
granting of funds are stipulated. A financial survey and an explana- 
tory comment form an addition to the regulation. 


24323 Case for evolutionary optimization. Lee, T.H. (General 
Electric Co., Fairfield, CT). pp 228-255 of In Future strategies for 
energy development: a question of scale. Oak Ridge, TN; Oak Ridge 
Associated Universities (1977). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

The question of scale in electrification is applied to the thesis 
of evolutionary optimization, which is based on a democratic society 
committed to solving energy problems in a way that recognizes 
economic realities, retains lifestyles (with conservation), and pro- 
vides reliable energy. Evidence is presented to show that economy 
of scale is valid for energy components and facilities and can be 
historically demonstrated. Proponents of decentralization, on the 
other hand, cannot demonstrate that small-scale technology will be 
more economically or socially beneficial. The author suggests that 
other forces may be responsible for recent social trends than the 
effects of large technology. 2 references. (DCK) 


24324 Ozarks Region energy alternatives study. Working paper 
IX. Power plant siting issues. Limaye, D.R. Princeton, NJ; Mathtech, 
Inc. (1977). 13p. (NP—22936). Regional Commission, Little Rock, 
AR. 

This Working Paper discusses the basic issues involved in 
power-plant siting. The objective of the analysis was to identify the 
major concerns and issues related to power-plant siting and present a 
discussion of possible actions at the state or regional levels. The 
paper presents a summary of Federal and state regulation on siting 
and provides examples of generic power-plant-siting legislation. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


24325 (PB—271230) Staff report on July 13-14, 1977, electric 
system disturbance on the Consolidated Edison Company of New 
York, Inc., System. (Federal Power Commission, Washington, D.C. 
(USA)). 4 Aug 1977. 92p. NTIS PC A05/MF AO1. 

The report is based upon its investigation to date and informa- 
tion available at the time, recommends a thorough re-examination of 
the reliability of bulk power supply systems throughout the nation, 
as well as in New York City. It contains a series of preliminary 
recommendations, both for Con Edison's system and for electric 
utilities and power pools across the U.S. It concludes that the design 
of the transmission network and the protective devices installed to 
protect Con Edison's system were inadequate and failed to operate 
in the manner for which they were designed. The report said it is 
apparent that Con Edison's existing interconnections with neighbor- 
ing utilities are not strong enough to supply the necessary support 
needed in times of emergency. 
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(PB—271231) Supplement to staff report on July 13-14, 
disturbance 


1977, electric systems on the Consolidated Edison Compa- 
ny of New York, Inc., System. (Federal Power Commission, Wash- 
ington, D.C. (USA)). 4 Aug 1977. 85p. NTIS PC A05/MF AO1. 

Contents: How electric power systems are planned and oper- 
ated--Generation, Transmission, Distribution, The relative impor- 
tance of generation, transmission and distribution to the system and 
the customers, The costs involved in improving reliability, Frequen- 
cy and voltage, Interconnection; The New York power pool; The 
Northeast power coordinating council. (Color illustrations repro- 
duced in black and white) 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 24144, 24204, 24222, 24392 


24327 (PB—268851) Energy consumption in commercial indus- 
tries by census division, 1974. Kaufman, H.A.; Anderson, W.; McE]l- 
roy, J.; Kennerty, K.; Mueller, L.J. (Faucett (Jack) Associates, Inc., 
Chevy Chase, Md. (USA)). Mar 1977. 365p. NTIS PC Al6/MF 
AO0l. 

This report is a compilation of secondary data collections 
compiled by many different public and private organizations for the 
various segments of the commercial sector. Following a common 
methodology, the data are estimated for the various segments of 
each of the commercial sectors, and then Census Division and 
national totals are developed. 


24328 (PB—271093) Fuels and energy data: United States by 
states and census divisions, 1974. Crump, L.H. (Bureau of Mines, 
Washington, D.C. (USA). Div. of Interfuels Studies). 1977. 171p. 
(BM-IC—8739). NTIS PC A08/MF AO1. 

Salient information on reserves, production, and consumption 
of fuels and energy by State is summarized. Reserve and production 
data are shown for each of the fossil fuels (coal, crude oil, natural 
gas liquids, and natural gas) and for uranium. The consumption data 
of each of the major consuming sectors (household-commercial, 
industrial, transportation, electric power, and miscellaneous) are 
broken down by energy source (coal, petroleum, natural gas, hydro- 

wer, and nuclear). In addition, total energy consumption in the 
ation in 1974 is compared with consumption in 1973 and 1975. 


24329 Kuenftige elektroheizsysteme. (Future electric heating sys- 
tems). Frankfurt am Main; Vereinigung Deutscher Elektrizitaets- 
werke e.V. (1977). 130p. (NP—22815). 

It is the aim of this study to determine which electric heating 
systems may be applied in the future in order to cater to the 
customer's wish to have electric heating and to meet the demands 
concerning a substitution of electric power for imported fuels. The 
study discusses direct electric-heating systems, e.g., direct and stor- 
age heating systems, as well as combinations of these systems with 
heat pumps or solar plants. Apart from technical details such as 
system control or system engineering, questions of the economy of 
the different systems are also dealt with. 


24330 Mass transportation, energy conservation, and city struc- 
ture: the need for new goals. Craig, P.P. (Univ. of California, Berke- 
ley). pp 172-193 of In Future strategies for energy development: a 

uestion of scale. Oak Ridge, TN; Oak Ridge Associated Universi- 
ties (1977). 

From Conference on future strategies for energy develop- 
ment; Oak Ridge, TN, USA (20 Oct 1976). 

See CONF-7610138—. 

Mass transportation can play a key role in the energy systems 
chosen for the post-fossil fuel era because of the long-term implica- 
tions for the growth and structure of cities that mass transit entails 
and which conventional analysis does not address. Planning for 
energy use needs to expand to the same scope as energy-supply 
projects, while mass-transit systems need to be viewed as both an 
area for reducing energy consumption and making an economically 
viable long-term investment. San Francisco’s Bay Area Rapid Tran- 
sit (BART) is used to illustrate the interrelationship of a transporta- 
tion network and urban growth. Building on this analysis, the same 
arguments can be used in planning for other technologies, such as 
district heating. 33 references. (DCK) 


24331 Energy cost reduction for automotive service facilities. 
Elmhurst, IL; Automotive Service Councils, Inc. (1977). 2p. . 

This handbook was developed to help automotive service 
facilities cut the cost of energy in their business establishments. It 
shows how to recognize and act on energy waste in: lighting, space 
heating, and general shop maintenance. Most of the energy used in 
automotive service shops is for lighting and heating. Lighting for 
interiors and storage areas may consume from 30 to 70 percent of 
total energy costs. Heating and air-conditioning costs make up most 
of the remaining energy outlay. These are important areas for 
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potential savings in auto service shops and are the major areas of 
emphasis in this handbook. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 24211 


Ozarks Region energy alternatives study. Working Paper 
XIII. Nonconventional energy sources. Limaye, D.R. Princeton, NJ; 
Mathtech, Inc. (1977). 18p. (NP—22946). Regional Commission, 
Little Rock, AR. 

The Ozarks Region Energy Alternatives Study focused on 
policy options at the state and regional levels for the period 1977 to 
1985. Since it is unlikely that nonconventional energy sources would 
make significant contributions to the state or regional total energy 
supply, the study did not devote a large amount of resources to the 
evaluation of potential nonconventional energy sources. Neverthe- 
less, nonconventional energy sources are important from a policy 
perspective because of their potential contributions at a local level 
and their potential for the 1985 to 2000 time frame. Since some 
policy decisions may be faced now to achieve a significant contribu- 
tion from nonconventional energy sources, an identification of those 
sources with promising potential was made. A brief discussion of 
solar, geothermal, wind, and biomass appears in this paper. 


SOLAR 


REFER ALSO TO CITATION(S) 23351, 23410, 23412, 23413, 
23414, 23415, 23416, 23427, 23449, 23453, 24241, 24397 


24333 (TID—27778) Report on ERDA workshop with southeast- 
ern states and cities on improving coordination in energy RD and D 
especially for solar programs. (Energy Research and Development 
Administration, Washington, D.C. (USA)). 1977. 30p. Dep. NTIS, 
PC A03/MF AOl1. 

In addition to the ERDA participants from the Headquarters 
Office of the Assistant Administrators for Solar, Geothermal and 
Advanced Energy Systems (ASGA), for Conservation (AC), for 
Institutional Relations (AIR), the ASGA Division of Solar Energy 
(SOLAR), and ERDA people from the Oak Ridge Operations 
Office and the National Laboratories, attendees included State 
energy Officials from Alabama, Florida, Georgia, North and South 
Carolina, Kentucky, and Tennessee. In addition, for the first time in 
the series of ASGA workshops with States and as a result of 
previous recommendations, a few Cities were invited to be partici- 
pants. Atlanta, Georgia; Charlotte, North Carolina; Knoxville, Ten- 
nessee; and Montgomery, Alabama sent representatives. Columbia, 
South Carolina; Louisville, Kentucky and Tampa, Florida were 
invited but were unable to attend. Attendees were determined by the 
chief executive officials of the States and Cities (Govenors or 
Mayors) to whom invitations to participate were sent. This work- 
shop was the fifth one planned and carried out cooperatively by the 
Office of Program Liaison, ASGA, and the Office of Governmental 
Relations (AIR). The purpose was to identify issues and problems 
and to make recommendations regarding ways to facilitate ERDA/ 
State/City coordination and communication especially with regard 
to ERDA’s solar energy RD and D program. Major recommenda- 
tions resulting from the workshop are summarized. 


24334 Hybrid solar-electric service concept. Aimone, M.A. Mil. 
Eng.; 70: No. 453, 17-19(1978). 

A solar-electric demonstration project, authorized by the 
Solar Energy Research, Development, and Demonstration Act of 
1974, will cooperate with engineers, architects, and industry to 
design and demonstrate equipment for home solar heating and a 
service utility system capable of stimulating the residential market. 
Individual components of the system are described and considered to 
be reliable, only lacking in service support. Numerous questions 
posed over how the sun is to be managed and sold have been 
evaluated by an Electric Power Research Institute (EPRI) computer 
simulation, which calculated electrical energy savings under differ- 
ent solar design parameters. An energy mix of 60 percent solar and 
40 percent electric was estimated in the Florida-based study. Two 
areas of potential impact are identified in (1) large-scale temperature 
control of new buildings and (2) development of a residential hybrid 
solar-electric utility. (DCK) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 23500, 23502, 24226 


OTHER 
REFER ALSO TO CITATION(S) 23552, 23553, 24538 
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24335 (NP—22444) Solid waste for industrial fuel. (Envirocon 
Ltd., Willowdale, Ontario (Canada)). 17 May 1976. 59p. Dep. NTIS 
(US Sales Only), PC A04/MF A011. 

There are environmental and social advantages in using solid 
waste as industrial fuel in preference to sanitary land-fill and inciner- 
ation disposal; each potential situation must be examined on a site- 
specific basis. Criteria for industrial plants which favor use of solid 
waste as fuel include: a minimum heat requirement of about 100 
million Btu per hour; high cost and short supply of conventional 
fuels; limited seasonal variation for fuel use; plant locations in heavy 
industrial areas near major population centers; and employment of 
relatively complex production technology. Industries that generally 
meet the above criteria have capacity to utilize perhaps 20 million 
tons of solid waste per annum. In comparison, current waste genera- 
tion is about 7 million tons per annum for all of Ontario and about 2 
million tons for metropolitan Toronto. Replacement of conventional 
fuel, equivalent to 7,500 barrels of oil per day, is a reasonable goal 
for Ontario. Clearly, use of solid waste as industrial fuel could be a 
major feature of provincial waste management strategy. A focus of 
this study is on the emerging technology of pyrolysis/gasification. A 
pragmatic state-of-the-art assessment indicates that five systems are 
commercial or are likely to become commercial during 1977. 


(TID—28131) Potential of wood as an energy resource in 

Pecoraro, J.M.; Chase, R.; Fairbank, P.; Meister, R. 

(New England Federal Regional Council (USA). Energy Resource 

wa Task Force). Sep 1977. 100p. Dep. NTIS, PC A05/ 
AOl. 

This report is a product of the New England Federal Region- 
al Council’s Energy Resource Development Task Force to investi- 
gate energy sources in New England. Specifically, the Wood Utiliza- 
tion Work Group was formed to examine the potential of wood 
energy. This paper addresses the benefits of utilizing the forest as an 
energy resource, the availability of commercial forest land, the 
harvesting and transportation of timber for wood energy projects, 
wood energy technologies, and the environmental considerations 
and institutional problems associated with developing the forest as 
an energy resource. 29 references. 


24337 Microbial energy conversion and developing countries. 
Chatel, B.H. (United Nations, New York). pp 593-595 of In Micro- 
bial energy conversion. Schlegel, H.G.; Barnea, J. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

Microbial energy conversion is discussed as a possible alterna- 
tive source of energy for developing countries, using agricultural 
products such as biomass and wastes. Hopefully it would require 
little capital at the village level. Projects sponsored by the United 
Nations in this area of research are discussed. 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 25159 


24338 Proceedings of the 12th intersociety energy conversion 
engineering conference. Volume I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 1008p. (CONF-770804—P1). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

One hundred fifty papers on various aspects of energy con- 
version are included in Volume 1. A separate abstract was prepared 
for 121 papers for the DOE Energy Research Abstracts (ERA); 4 
papers were selected for Energy Abstracts for Policy Analysis 
(EAPA). The remaining papers were either not in scope or have 
been previously included in the data base. (PMA) 


MHD GENERATORS 


24339 (R—2128-ERDA) Noble-gas closed-cycle system of 
magnetohydrodynamic power generation. Pri, R.Y.; Hess, R.W. (Rand 
Corp., Santa Monica, Calif. (USA)). Aug 1977. Contract EX-76-C- 
01-2261. 94p. Dep. NTIS, PC A05/MF AO1. 

Magnetohydrodynamic (MHD) electric-power generation 
constitutes an important part of the Energy Research and Develop- 
ment Administration (ERDA) program to develop new energy 
sources and conversion devices. This report presents the results of an 
independent assessment of one type of MHD—closed-cycle noble- 
gas (CCMHD)—power-generation system by The Rand Corpora- 
tion, under the sponsorship of the MHD Division of ERDA. The 
first part assesses the pacing technologies; the second part analyzes 
the estimated costs of such a system. The critical components of the 
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closed-cycle system, like those of the open-cycle system, are the coal 
combustor, heat exchanger, MHD generator, seed-recovery system, 
and power-conditioning equipment. Although the components may 
be common, the technologies pacing the cater, ee of the two 
systems differ substantially. The current concept for the design of a 
closed-cycle system calls for a regenerative heat exchanger in which 
the same refractory surface will come in contact with both the 
combustion gases and the working fluid. The heat exchanger must be 
designed to ensure a low enough level of contamination carry-over 
and leakage to maintain the noble-gas loop. The same type of heat 
exchanger used as the air preheater in an open-cycle system presum- 
ably could tolerate greater leakage and contamination. The system 
evaluation criteria considered in the cost analysis are: (1) cost of 
electricity (COE); (2) date of initial commercial availability; os 
probability of development success; (4) R and D costs; and (5 
environmental impact. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 23610, 24346, 25156, 25157 


24340 (FE—2015-9) Development program for MHD power gen- 
eration. Quarterly report, January 1976—March 1976. Beals, R.C.; 
Becker, F.E.; Gannon, R.E.; Hals, F.A.; Hruby, V.; Klepeis, J.E.; 
Petty, S.W.; Solbes, A.; Ubhayakar, S. (Avco-Everett Research 
Lab., Inc., Everett, Mass. (USA)). Apr 1977. Contract EX-76-C-01- 
2015. 111p. Dep. NTIS, PC A06/MF AO1. 

The objective of the work under this contract is to demon- 
strate long-duration MHD generator operation with the extraction 
of practical power levels from open-cycle MHD generators. The 
work also involves the study and modeling of other components of 
an MHD power system fueled with coal and contributing to the 
development of MHD power generation for commercial service. 
The scope of work consists of the following tasks: (1) Mark VI 
Generator Test Program; (2) Disk Generator Performance; (3) Ana- 
lytical Support; (4) Superconducting Magnet Study; (5) Air Pre- 
heater Program; and (6) Coal Devolatilization. Research progress is 
summarized. 


24341 (FE—2215-5) Critical contributions in MHD power gen- 
eration. Quarterly technical progress report, June 1—August 31, 1976. 
Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA). Ener; 
Lab.). Oct 1976. Contract EX-76-C-01-2215. 145p. Dep. NTIS, 
A07/MF AOl1. 

Research progress on open-cycle coal-fired MHD power 
generation at Massachusetts Institute of Technology is detailed. 
Work is reported in the following areas: (1) Establish chemical, 
thermal, and electrical data to guide materials selection, develo) 
improved detail designs, and support performance analyses of MHD 
electrode modules and insulator materials; (2) parametrically investi- 
gate selected electrode properties of critical design importance in 
chemical, thermal, and electrical environments simulating a coal- 
fired MHD generator; (3) develop combustion data pertinent to the 
design of MHD combustors; (4) establish techniques for the analysis 
and understanding of critical MHD phenomena which have an 
important bearing on MHD generator performance; (5) establish the 
operating characteristics of an MHD disk generator; (6) continue 
work on computer techniques for modeling and for design and cost 
analysis of MHD components and the overall system; (7) integrate 
the engineering data and design criteria, as applicable, which are 
developed in the above-listed tasks into a model of the MHD 
channel; (8) U-25 electrode screening tests. 


24342 (TID—27893) Research in coal-based 
magnetohydrodynamics. Quarterly technical progress report, April— 
June 1977. Bienstock, D. (Energy Research and Development Ad- 
ministration, Pittsburgh, Pa. (USA). Pittsburgh Energy Research 
Center). 1977. 20p. Dep. NTIS, PC A02/MF AO1. 

A total of eight operational runs have been made to date in 
the nominal 5 megawatt pressurized MHD coal gasifier-combustor 
pilot plant including the first operation on coal, Run No. 7. Several 
facility system improvements have been made as a result of the first 
coal run. Run No. 8 was terminated before coal firing began because 
of excessive stack gas exhaust noise. During this quarter, testing of a 
scroll-type cyclone combustor was completed in the atmospheric 
high temperature gasifier-combustor test facility. Three additional 
tests using Pittsburgh seam coal were conducted with the original 
side-entry cyclone combustor, which is identical to that installed in 
the 5 MW pressurized facility. A third cyclone configuration, featur- 
ing top entry of fuel and air, has been installed in the atmospheric 
pressure facility. Work was completed on a technical and economic 
evaluation of the PERC scheme for sulfur elimination from a coal- 
fired MHD power plant. System costs and energy consumption 
appear to be competitive with those for existing stack gas desulfuri- 
zation processes. Program SCOOP (Staged Combustor Operation 
Optimizer Program) was run in routine support for about 5 comput- 
er hours. Implementation of the numerically stable linear program- 
ming code of R. H. Bartels now analyzes coals for enthalpy-of- 
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formation in routine SCOOP runs. The earlier application of the LP 
code to slag quench-enthalpy estimation continues to work well. A 
cyclone combustor code, developed by Aeronautical Research Asso- 
ciates of Princeton (ARAP) has been reviewed in detail and coupled 
to our —_ equilibrium code BUSTION. The joint program is 
called CYGNUS (Cyclone Gasifier Numerical Simulator). 


24343 Investigation of characteristics of MHD power stations to 
cover loads. Ivanov, P.P.; Rogachev, A.P.; Kovbasyuk, 
V.1L; Koryagina, G.M.; Shumyatskii, B.Ya. (Inst. of High Tempera- 
tures, Moscow). Therm. Eng. (USSR) (Engl. Transl.); 22: No. 11, 8- 
12(Nov 1976). 

Translated from Ly ype ge 22: No. 11, 8-13(Nov 1975). 

The variable part of | graphs of future power supply 
systems can be covered both by adjusting base-load power stations 
to variable conditions of use and by constructing special flexible 
peak-load and semi: load plants. Future plants with MHD gener- 
ators having high flexibility and performance characteristics can be 
used in addition to the existing methods of covering peak loads (gas 
turbine plants, —— storage power plants, etc.). A flexible MHD 
power station iM PS) designed to operate over a wide range of 
variation in loads has been suggested. In contrast to MHD steam 
turbine plants to cover base load, in the flexible MHDPS provision is 
made for installation of additional burners at the outlet of the diffuser 
of the MHD generator, which ensures independent operation of the 
steam turbine plant and thereby makes it possible considerably to 
decrease the technological minimum load of the unit. An investiga- 
tion of the version of a special semipeak load MHDPS is described. 


Power plant with a heat source for evaporating a liquid, 

nozzle fitted behind the heat source. Radebold, R. 

German(FRG) Patent 1,601,111/B/. 28 Oct 1975. 4p. (In German). 

In the known method of this kind, the thermodynamic effi- 

ciency is considerably reduced by losses (collision between two- 

= flow and liquid). According to the invention, this is to be 

gely avoided by combining the following measures: 1) The liquid 

is preheated regeneratively on the outer surface of the nozzle jacket. 

2) The complete condensation of the expanded two-phase working 

substance takes place on a divided liquid jet in the condensation 

passage. To increase the heat exchange between the liquid and 

nozzle jacket, alkali metal (such as potassium or sodium) should be 
used as working substance. 





PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 24370 


24345 (ANL/MHD—77-3) Experimental two-phase liquid— 
metal Ann 


magnetohydrodynamic generator program. ual report, 
August 1975—September 1976. Petrick, M.; Fabris, G.; Pierson, E.S.; 
Carl, D.A.; Fischer, A.K.; Johnson, C.E. (Argonne National Lab., 


Ill. (USA)). 1977. Contract W-31-109-ENG-38. 10lp. Dep. 
NTIS, PC A06/MF AO1. 

The revised ambient-temperature NaK-nitrogen facility is de- 
scribed. The maximum liquid flow rate and generator inlet pressure 
are 10.9 kg/s 200 gpm) and 1.48 MP/sub a/ absolute (200 psig), 
a compared with the previous values of 6 kg/s (110 gpm) 
and 0.72 MPa absolute (90 psig). Satisfactory loop operation has 
been obtained, and new experiments with the second diverging- 
channel generator were completed. The principal experimental re- 
sults were a higher power density for the same generator operating 
conditions, and an apparent tendency for the efficiency to improve 
more with increasing quality at higher velocities than lower veloci- 
ties. An evaluation of an annular generator geometry is presented. 
The advantages and disadvantages of the geometry are described, 
the equations developed, and solutions obtained for three cases— 
constant velocity and no armature reactions, laminar flow with no 
armature reaction, and armature reaction with constant velocity. 
Numerical examples show that: (1) the attainable terminal voltages 
appear to be very low, (2) flow reversal and large viscous loss occur 
at or below the desired power densities, and (3) armature reaction 
effects are important and compensation techniques appear impracti- 
cal. Thus, this annular geometry does not appear attractive for either 
generator or pump operation. The initial steps in the program to 
produce and evaluate liquid-metal foams are described. The future 
directions of the expermental generator program, including foams, 
are discussed. 


24346 (CONF-770402—2) MHD studies conducted at the U-25 
Facility (V). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Magnetohydrodynamics). 1977. 
92p. . NTIS, PC A05/MF A0O1. 

trom The US-USSR Steering Committee for cooperation in 
MHD; Washington, DC, USA (13 Apr 1977). 

The U-25 facility research status is summarized. The main 
rated parameters of the U-25 facility have been attained, and the 
main stages of the facility shakedown are briefly discussed. Experi- 
mental studies have recently been focused on design of the RM 
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frame channel, development of a method for processing experimen- 
tal data obtained at the U-25 facility, study of the seed injection/ 
removal system, and steam generator studies. (WHK) 


24347 Problems of analysis of the power characteristic of a high 
capacity magnetohydrodynamic power station. Levental, G.B.; Pash- 
kov, S.A.; Shishkov, E.V. (Inst. of High Temperatures, Moscow). 
Therm. Eng. (USSR) (Engl. Transl.); 22: No. 11, 4-7(Nov 1976). 

Translated from Teploenergetika; 22: No. 11, 5-8(Nov 1975). 

An investigation of the power characteristics of a 1200 MW 
MHD—turbine combined cycle power plant is given. The MHD 
generator has a 700 MW generating capacity and the turbine gener- 
ator has a 500 MW generating capacity. The system has independent 
combustion chambers so that the turbine generator can be operated 
when the MHD generator is shut off. The power characteristics are 
presented in terms of hourly fuel consumption relative to effective 
output in variable operational modes. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 24340, 24341, 24342 


24348 (CONF-771025—, pp V.70-V.74) Evaluation of electrode 
materials for slagging MHD generators. Perkins, R.A. (Lockheed 
Palo Alto Research Labs., CA). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


24349 (CONF-771025—, pp VI.10-VI.12) Tests of refractories 
for MHD air heater applications. White, L.R. (FluiDyne Engineering 
Corp., Minneapolis). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


24350 (CONF-771025—, pp VI.13-VI.16) Development and 
evaluation of materials for MHD power generation. Bates, J.L. (Bat- 
telle Pacific Northwest Labs., Richland, WA). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


24351 (CONF-771025—, pp VI.17-V1.21) Development, testing 
and evaluation of MHD-materials. Frederikse, H.P.R.; Negas, T.; 
— S.J. (National Bureau of Standards, Washington, DC). 
1977. 

From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 

In First international conference on materials for coal conver- 
sion and utilization. 


24352 (CONF-771025—, pp VI.22-V1.26) MHD generator de- 
velopment. Rossing, B.R. (Westinghouse Research and Develop- 
ment, Pittsburgh). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


24353 (CONF-771025—, pp VI.27-VI.28) Critical contributions 
in MHD power generation. Louis, J.F. (Massachusetts Inst. of Tech., 
Cambridge). 1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


24354 (FE—2015-16) Development program for MHD power 
generation. Volume 4. Superconducting magnet study. Final report, 
July 1, 1975—June 30, 1976. Hatch, A.M.; Beals, R.C.; Sofia, A.J. 
(Avco-Everett Research Lab., Inc., Everett, Mass. (USA)). Apr 
ty Contract EX-76-C-01-2015. 163p. Dep. NTIS, PC A08/MF 
AOl. 

Methods for making and non-destructively inspecting joints in 
superconductors of the type applicable to MHD magnets were 
investigated. Soldering fixtures were made, soldering procedures 
developed and x-ray and ultra-sonic inspection techniques tried out. 
A number of sample joints of various designs, including joints 
bonded with alternate soft-solders and also by cold-welding, were 
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prepared for final testing and evaluation. A special test apparatus 
was designed and built, suitable for testing joints in liquid helium at 
currents comparable to those used in MHD magnet windings and 
with various tension loads up to breaking loads. Tests were conduct- 
ed on sample joints in liquid helium at various currents, tensile loads 
and magnetic fields. Joint surface resistivities were determined, 
sample elongations vs. load were measured and breaking strengths 
were determined. One sample was subjected to a stress-cycling test. 
The performance of various types of joints was compared and the 
effects of variations in design and fabrication were evaluated. 


24355 (FE—2254-5) Support testing and design study evaluation 
of regenerative air heaters. Progress report, January—March 1977. 
(FluiDyne Engineering Corp., Minneapolis, Minn. (USA)). Apr 
1977. Contract EX-76-C-01-2254. 5ip. Dep. NTIS, PC A04/MF 
AOl. 

Progress on the ceramic heater development program for 
coal-fired MHD generators is summarized. Tasks include: (1) analyt- 
ical studies of full scale heaters to evaluate fullscale directly and 
indirectly fired regenerative air heaters suitable for use in a 2000 
MW/sub t/ combined MHD-steam power plant; (2) engineering 
design of heater test module to design a directly-fired air heater test 
module suitable for construction and testing under realistic, dynamic 
conditions expected in an MHD power generation system. The 
module is to be designed for flow rates of 5 to 10 kg/s and for an air 
outlet temperature in the range of 1700 to 1920 K; (3) design support 
tests to provide a basis for the analytical and design studies of (1) and 
(2), and to provide design, operational, and material data based on 
model experiments to optimize the geometry of bed components and 
to provide techniques to control seed and slag deposit buildup in the 
bed and connecting ducts; (4) liaison with materials testing and 
development activities to ensure maximum transfer and utilization of 
current materials testing and development technology. 


24356 (FE/6010—2) Development, testing, and evaluation of 
MHD-materials. Quarterly report, April—June 1977. Frederikse, 
H.P.R.; Negas, T.; Schneider, S.J. (National Bureau of Standards, 
Washington, D.C. (USA). Inst. for Materials Research). 30 Jun 1977. 
Contract EA-77-A-01-6010-035. 80p. Dep. NTIS, PC A05/MF AOI. 
Electrode design and fabrication as well as post-test charac- 
terization received much attention during this reporting period. 
Several new methods for joining the ceramic to the metal base are 
being considered, including a thick cermet layer and a mechanical 
attachment. A series of 11 anode-cathode pairs (5 different designs, 3 
different materials) are being fabricated (with outside assistance) for 
a test in the AVCO generator under slagging conditions. An appre- 
ciable amount of time has been spent in consultation with Westing- 
house, Battelle and APS Materials Inc., in connection with the 
planning of Phase III of the U-02 testing program. A number of 
electrode/insulator modules that have been tested in the MIT rig 
were analyzed at NBS (ANL, GE and NBS designs). The large 
volume of viscosity data, collected over the last 4 years, are present- 
ly being analyzed and presented in the form of a comparison with a 
“base slag composition” (half-way between Illinois number 6 and 
Rosebud). Previous data of Halstead on the vapor pressure of K2SO, 
together with results of new NBS measurements have been carefully 
compared and evaluated. The saturation pressures of K2SO, appear 
to be about 5 times lower than previously assumed, which has 
important implications for seed-slag separation procedures. In the 
assessment of alloys for downstream components attention has been 
focussed on mechanical strength and resistance to H2S-attack. 


24357 (FE/6010—9) Development, testing, and evaluation of 
MHD-materials. Quarterly report, July—September 1977. Frederikse, 
H.P.; Negas, T.; Schneider, S.J. (National Bureau of Standards, 
Washington, D.C. (USA). Inst. for Materials Research). 30 Sep 1977. 
Contract EA-77-A-01-6010-035. 76p. Dep. NTIS, PC A05/MF AOl1. 

During this quarter preparations went forward for the testing 
of an electrode/insulator assembly in the U-02 facility under auspices 
of the US—USSR cooperative program on MHD power generation 
(Phase III). Samples gem electrode materials to be used in this 
test were received from the Westinghouse Research Laboratories 
and from other organizations for determination of their electrical 
conductivity. Some 60 materials were analyzed by X-ray diffraction 
with regard to crystallinity and phase composition. Further progress 
was made on the seed-slag interaction problem by mapping major 
sections of the phase diagram for the system Kz2O—CaO—Al,0;— 
SiOz. A set of 11 cathodes and anodes was delivered to AVCO and 
tested in their Mark VI MHD channel under slagging conditions on 
September 14, 1977. Characterization of six electrodes tested in the 
MIT rig in May of this year was completed. It appeared that the 
HfO.- and ZrOz2-based caps had separated completely from the 
underlying spinel on the cathode side. Samples of chrome-magnesia, 
tested for 30 hrs in a seed environment, were received from the 
Fluidyne Engineering Corporation, and examined by means of X-ray 
diffraction and Scanning Electron Microscopy. A list was compiled 
of references to property data for some 20 stainless steels and alloys 
which show promise for use in downstream components of MHD 
systems. 
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24358 (JPL—77-55, pp 550-570) Coal feed component testing for 
CDIF. Pearson, C.V.; Snyder, B.K.; Fornek, T.E. (Argonne Nation- 
al Lab., IL). 15 Sep 1977. 

From Coal feeding systems conference; Pasadena, CA, USA 
(21 Jun 1977). 

In Proceedings of the conference on coal feeding systems. 

Studies on open-cycle MHD topping cycle, steam bottom 
cycle electric power generating plants indicate such systems have 
the potential of achieving a 50 percent efficiency (coal-pile-to- 
busbar) at a competitive cost of electricity. The significantly higher 
temperatures, pressures and power densities of 
magnetohydrodynamic (MHD) combustors, along with the need to 
utilize low-sulfur, high moisture content coals in very dry form, 
makes preparation and injection for this type of electric power 
system quite different from that of current commercial electric 
power plants. In addition, "seed’’ material must also be injected at 
high pressure to enhance electrical conductivity of the high tempera- 
ture gases. Investigations conducted during the conceptual design of 
the Montana MHD Component Development and Integration Fa- 
cility (CDIF) identified commercially available processing and feed- 
ing equipment potentially suitable for use in a reference design. Tests 
on sub-scale units of this equipment indicated that they would 
perform as intended. 


24359 (SAND—77-1743) Computation of reactive turbulent flow 
within cylindrical combustors. Baer, M.R. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 23p. 
Dep. NTIS, PC A02/MF AO1. 

A computational procedure is employed to determine the 
axisymmetric reactive flow field within a cylindrical combustor. The 
full 2-D elliptic partial differential equations are solved and a second 
order closure method is used for the turbulence modeling. Turbulent 
combustion is represented with the aid of Spalding’s eddy-breakup 
model. These flow-field predictions are compared with the experi- 
mental measurements obtained by Cooper, Marek, and Strehlow and 
show very good agreement on the distribution of the species 
throughout the flow. The lateral momentum effect of swirl has been 
introduced; however flow prediction remains unverified. This re- 
search is directed at identifying proper entrance conditions to an 
MHD channel from a pulverized coal combustor. 


24360 Simplification of the system for recovery of seed. 
Val'dberg, A.Yu.; Dubinskaya, F.E.; Tkachenko, V.M.; Mostinskii, 
I.L.; Bordacheva, V.V.; Valuev, A.I.; Fainberg, Zh.S. Therm. Eng. 
(USSR) (Engl. Transl.); 22: No. 11, 13-15(Nov 1976). 

Translated from Teploenergetika; 22: No. 11, 13-15(Nov 
1975). 


Change from conventional thermal power stations to thermal 
power stations with MHD generators (MHDPS) will make it possi- 
ble to save not only a large quantity of fuel but also considerably to 
decrease air pollution. In this a great part will be played by the 
system for recovering the seed. Investigations carried out on a U— 
02 MHD experimental plant have shown that the efficiency of these 
systems may exceed 99%. On the basis of results obtained in 1968 to 
1971 two types of systems of removing the seed were recommended 
for the power industry: a wet system with a Venturi scrubber for 
peak load MHDPS and an electrostatic precipitator for base load 
MHDPS. The first system does not require large capital investments 
but it has high hydraulic resistance, 1.e., the operational costs are 
high. The electrostatic precipitator is expensive but its hydraulic 
resistance is 1/4 to 1/5 of the resistance of the wet system with the 
Venturi scrubber. The two systems are described. 


24361 Effectiveness of different systems of introducing and re- 
covering seed for open-cycle MHD power stations. Montinskii, I.L.; 
Monastyrskaya, A.R.; Khokhlov, L.K. Therm. Eng. (USSR) (Engl. 
Transl. ); 22: No. 11, 16-19(Nov 1976). 

Translated from Teploenergetika; 22: No. 11, 16-19(Nov 
1975). 


In open-cycle MHD plants the working medium comprises 
combustion products of fossil fuels. Maximum attainable tempera- 
tures of combustion are somewhat over 3000°C. To obtain plasma of 
sufficient electrical conductivity it is necessary to introduce some 
quantity of easily ionizing substance. Substances of this kind are salts 
of potassium: potash K2COs, and potassium sulfate K2SO,. Potash 
should be used as the seed for MHD stations operating on natural 
gas. The efficiency of an MHD generator appreciably depends on 
the method of introduction and quantity of seed. In order to correct- 
ly evaluate a system of seeding it is necessary to take into considera- 
tion all factors affecting the economic characteristics of the power 
station as a whole. As a result of preliminary investigations the five 
most promising systems of introduction and recovery of seed were 
selected for comparison for an open-cycle MHDPS, which meet the 
specified requirements: dry introduction and removal with bag fil- 
ters; dry introduction and removal by combined electrostatic preci- 
pitators; wet introduction and removal by a high pressure turbulent 
washer with prehumidifying in a foam apparatus; wet introduction 
and removal with a high pressure turbulent washer with prehumidi- 
fying in a low pressure Venturi tube (or set of Venturi tubes); wet 
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introduction and removal by a wet-type electrostatic precipitator 
with prehumidifying in a low pressure turbulent washer. (WHK) 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 24359 


24362 (ANL/MHD—77-2) Analysis of a high-temperature coal 
combustor a one-dimensional 


according to flow model. Chung, P.M.; 
Smith, R.S. (Argonne National Lab., Ill. (USA)). Oct 1977. Contract 
W-31-109-ENG-38. 133p. Dep. NTIS, PC A07/MF AO. 

A steady state, one-dimensional analysis for a high tempera- 
ture coal combustor is presented. An existing solution of solid fuel 
ignition is employed to describe the ignition of the coal particles. A 
one-dimensional flow model with radiative heat loss is then con- 
structed to describe the subsequent vaporization of ash and devolati- 
lization, combustion, and gasification of the coal. Combustion is 
considered to take place either at a flame sheet in the diffusion layer 
surrounding each particle or at the particle surface. The combustion 
products are considered to be redistributed in the main gas stream of 
the combustor according to simplified chemical equilibrium criteria. 
A simplified devolatilization rate law is formulated, which men 
rates in a tractable manner the various competing reactions wit 
the coal particle. Data are presented for the variation of tempera- 
tures and mass fractions with position in the combustor and for the 
influence of various parameters on combustor performance. 


24363 (ANL/MHD—77-4) GASCON and MHDGAS: FOR- 
TRAN IV computer codes for calculating gas and condensed-phase 
compositions in the coal-fired open-cycle MHD system. Blackburn, 
P.E. (Argonne National Lab., Ill. (USA)). Dec 1977. Contract W-31- 
109-ENG-38. 4 ye NTIS, PC A04/MF AOl1. 

Fortran computer codes have been written to calculate 
the equilibrium ial pressures of the gaseous phase and the quanti- 
ty and composition of the condensed phases in the open-cycle MHD 
system. The codes are based on temperature-dependent equilibrium 
constants, mass conservation, the mass action law, and assumed ideal 
solution of compounds in each of two condensed phases. It is 
assumed that the phases are an oxide-silicate phase and a sulfate- 
carbonate-hydroxide phase. Calculations are iterated for gas and 
condensate concentrations while increasing or decreasing the total 
moles of elements, but keeping mole ratios constant, to achieve the 
desired total pressure. During iteration the oxygen partial pressure is 
incrementally changed. e decision to increase or decrease the 
oxygen pressure in this process depends on comparison of the 
oxygen content calculated in the gas and condensate phases with the 
initial amount of oxygen in the ash, coal, seed, and air. This process, 
together with a normalization step, allows the elements to converge 
to their initial quantities. Two versions of the computer code have 
been written. GASCON calculates the equilibrium gas partial pres- 
sures and the quantity and composition of the condensed phases in 
steps of thirteen temperature and pressure combinations in which the 
condensate is removed after each step, simulating continuous slag 
removal from the MHD system. MHDGAS retains the condensate 
for each step, simulating flow of condensate (and gas) through the 
MHD system. 


24364 (ARI-RP—31) Characterization of open-cycle coal-fired 
MHD generators. Quarterly technical summary report No. 2, October 
1—December 31, 1976. Kolb, C.E.; Yousefian, V.; Wormhoudt, J.; 
Martinez-Sanchez, M.; Kerrebrock, J.L. (Aerodyne Research, Inc., 
Bedford, Mass. (USA)). 15 Jan 1977. Contract EX-76-C-01-2478. 
Sip. Dep. NTIS, PC A04/MF AO1. 

A study on how nonfuel components of coal will affect the 
electron and alkali seed chemistry in a high temperature coal com- 
bustion system like those envisioned for direct fired MHD gener- 
ators is described. Three specific problems are being considered. The 
first problem area is to characterize the formation of negative ions 
due to electron attachment processes in the combustion flow. While 
some stable negative ions may be formed from hydrocarbon combus- 
tion species (OH, HCO™ 3), the bulk of the stable negative ions are 
expected tc be formed from oxidized inorganic coal slag constituents 
(CO~ 2, PO~2, AlO~ 2, etc). Negative ion formation can reduce the 
conductivity of the MHD plasma, particularly at the low tempera- 
ture end of the MHD channel, thus decreasing the efficiency of 
power generation. This phenomena is expected to be particularly 
severe in electrode boundary layers, and particular attention will be 
paid to conditions characteristic of flow along the electrodes. The 
second problem area involves the role slag condensation may play in 
determining the electron density through recombination, also ad- 
versely affecting conductivity in the core flow. The competitive 
balance between thermionic emission from slag droplets and elec- 
tron/ion recombination on the droplet surfaces may be severely 
tipped in favor of electron loss processes, depending on the slag 
properties. Also, the heterogeneous interaction of alkali seed with 
particles formed by slag condensation in the generator channel is 
studied. Alkali seed material can be chemically bound into the 
molten slag particles tightly enough that seed recovery becomes 
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prohibitively expensive. The loss of significant amounts of alkali seed 
with the slag could have a serious economic impact on proposed 
MHD systems. An approach, involving both theoretical modeling 
and experimental measurements, has been devised to explore the 
negative ion formation, the electron/slag interaction, and the alkali/ 
slag interaction problems. 


24365 (ARI-RP—32) Characterization of open-cycle coal-fired 
MHD generators. Quarterly technical summary report No. 3, January 
1—March 31, 1977. Kolb, C.E.; Yousefian, V.; Wormhoudt, J.; 
Martinez-Sanchez, M.; Kerrebrock, J.L. (Aerodyne Research, Inc., 
Bedford, Mass. (USA)). 15 Apr 1977. Contract EX-76-C-01-2478. 
60p. Dep. NTIS, PC A04/MF AO1. 

The purpose of this contract effort is to understand how 
nonfuel components of coal will affect the electron and alkali seed 
chemistry in a high temperature coal combustion system like that 
envisioned for direct fired MHD generators. Three s a problems 
are being considered during this contract period. first problem 
area is to characterize the formation of negative ions due to electron 
attachment processes in the combustion flow. While some stable 
negative ions may be formed from hydrocarbon combustion species 
(OH~ ), the bulk of the stable negative ions are expected to be 
formed from oxidized inorganic slag constituents (BO™ 2, PO™ 2, 
AlO~ 2, etc). Negative ion formation can reduce the conductivity of 
the MHD plasma, particularly at the low temperature end of the 
MHD channel, thus decreasing the efficiency of power generation. 
The second problem area involves the role slag condensation may 
play in determining the electron density through recombination, also 
adversely affecting conductivity in the core flow. The competitive 
balance between thermionic emission from slag droplets and elec- 
tron/ion recombination on the droplet surfaces may be severely 
tipped in favor of electron loss processes, depending on the slag 
properties. The third problem area is the heterogeneous interaction 
of alkali seed with particles formed by slag condensation in the 
generator channel. Alkali seed material can be chemically bound into 
the molten slag particles tightly enough that seed recovery becomes 
prohibitively expensive. The loss of significant amounts of alkali seed 
with the slag could have a serious economic impact on proposed 
MHD systems. A coupled approach, involving both theoretical 
modeling and experimental measurements, has been devised to ex- 
plore the negative ion formation, the electron/slag interaction, and 
the alkali/slag interaction problems. Research progress is reported. 


24366 (CONF-771025—, pp V.75-V.84) Coal slag phenomena in 
MHD generators. Eustis, R.H.; Koester, J.K. (Stanford Univ., CA). 
1977. 
From 1. international conference on materials for coal con- 
version and utilization; Gaithersburg, MD, USA (11 Oct 1977). 
In First international conference on materials for coal conver- 
sion and utilization. 


24367 (CONF-771098—1) Studies on two-phase flow mixing per- 
taining to liquid—metal magnetohydrodynamic power generation. 
Fabris, G.; Dunn, P.F.; Chow, J.C.F.; Kolp, R. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. l1lp. NTIS, MF 
AOl. 

From 5. Biennial symposium; Rolla, MO, USA (2 Oct 1977). 

Portions of document are illegible. 

Since the inception of the development of a two-phase liquid- 
metal magnetohydrodynamic (LMMHD) power generation system 
at Argonne National laboratory over a decade ago (Petrick and Lee, 
1964), increasing emphasis has been placed on the relation between 
the characteristics of local two-phase flow structure at high void 
fractions (approximately 0.6 to approximately 0.9) and LMMHD 
generator efficiency. In the past two years studies have been under- 
taken at Argonne National Laboratory (ANL) to characterize the 
local flow structure occurring inside two-phase LMMHD mixers 
and generators. The results of a series of experiments conducted to 
evaluate the fluid mechanical performance of various two-phase 
LMMHD mixer = are presented. The findings from flow 
visualization studies of the local two-phase flows downstream from 
various mixer-element configurations are presented in addition to the 
local measurements performed to characterize these flows. 


24368 (FE—2248-15) Development, testing, and evaluation of 
MHD materials and component designs. Quarterly report, April 1— 
June 30, 1977. Sadler, J.W.; Young, W.E.; Codoff, L.H.; Dilmore, 
J.A.; Kochka, E.L.; Kuszyk, J.A.; Lempert, J.; Rossing, B.R.; 
Schneider, S.J.; Turner, A.B. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA). Advanced Energy Systems Div.). Jul 1977. 
Contract EX-76-C-01-2248. 106p. Dep. NTIS, PC A06/MF AOI. 

Efforts during the April—June 1977 quarter were directed 
toward the design, fabrication and evaluation of ceramic MHD 
electrodes for both clean fuel and coal fired environments. The 
Materials Test Facility (MTF) became operational this quarter fol- 
lowing completion of several test runs using a “dummy” test section, 
as well as an initial run on a copper electrode (cold wall) test 
assembly. These tests verified design prediction of material tempera- 
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tures and heat fluxes. Both the test facility and test section have 
demonstrated their suitability as test vehicles for long duration 
testing of generator materials and designs. A number of designs 
reflecting various electrode to copper cooling block attachment 
techniques are 7 evaluated. These techniques involve the use of 
a compliant material (metal or organic) to reduce mechanical stresses 
in the ceramic electrode structures. Laboratory screening tests indi- 
cate that both MgCr2O, and Mo.,Si are resistant to slag corrosion 
and can be seriously considered as anode materials for semi-hot 

ing wall operation (T/sub wall/ = 900 to 1500°C). MgCr2O, is 
the first oxide tested which has demonstrated promise as a cathode 
material. Finally, work began on the U—O2 Phase III Module 
effort. The electrode module has been designed, material property 
data is being gathered, orders for electrode materials have been 
placed with several vendors and several electrode designs are under 
evaluation. Proof tests of several materials and designs will be 
conducted in the next quarter, followed by a test in the U—O2 
facility in February 1978. 


24369 (FE—2478-4) Characterization of open-cycle coal-fired 
MHD generators. Revision A. Quarterly technical summary report 
No. 4, April 1—June 30, 1977. Kolb, C.E.; Yousefian, V.; Worm- 
houdt, J.; Martinez-Sanchez, M.; Kerrebrock, J.L. (Aerodyne Re- 
search, Inc., Bedford, Mass. (USA)). 15 Jul 1977. Contract EX-76-C- 
01-2478. 90p. NTIS, MF A0O1. 

Research progress on the effects of slags on the electron and 
alkali seed chemistry in a high temperature coal combustion system 
such as direct-fired MHD generators is reported. Problems studied 
include the formation of negative ions due to electron attachment 
processes in combustion flow, the role slag condensation may play in 
determining the electron density through recombination which ad- 
versely affects conductivity in the core flow, and the interaction of 
alkali seed with particles formed by slag condensation in the gener- 
ator channel. e overall goal of the program is to devise and 
validate reliable theoretical models which predict the degree of 
negative ion formation, and the loss of electrons and alkali seed to 
slag condensation processes for various MHD channel conditions. 
These models will describe the ems fluid mechanical condi- 
tions expected in direct fired MHD channels and will permit the 
calculation, through the appropriate chemical equilibrium or chemi- 
cal kinetic equations, of the changes in negative ion, alkali and slag 
conditions as the fluid conditions change. A one-dimensional model 
of the fluid and MHD processes in the channel core flow has been 
completed. (WHK) 


24370 (FE—2519-1) MHD generator component development. 
Quarterly report, January—March 1977. (Avco-Everett Research 
Lab., Inc., Everett, Mass. (USA)). Apr 1977. Contract EF-77-C-01- 
2519. 89p. Dep. NTIS, PC AOS/MF A0O1. 

The overall objectives of this program are the design, fabrica- 
tion and delivery of test channels (nozzle, channel, diffuser, instru- 
mentation and controls, and all necessary facility service connec- 
tions) to the CDIF for MHD generator tests. These CDIF test 
channels will be driven by a coal combustor. Progress is reported on 
the following tasks. (1) Conduct basic engineering tests and perform 
necessary analytical work to define preferred design configurations 
of the CDIF channel in relation to fluid dynamics and electrodynam- 
ic performance. (2) Conduct basic engineering tests and perform 
necessary analytical work to define preferred electrode module 
design, side wall construction, wall materials, and fabrication meth- 
ods for a high performance, durable MHD channel. (3) Conduct 
basic engineering tests and perform necessary analytical work to 
define instrumentation and controls and preferred inverter systems 
and/or channel electrical controls in relation to inverter require- 
ments and operating stability. (4) Determine basic performance 
capability of the disk generator design under conditions simulating 
an open cycle MHD plasma. Under such conditions, minimum 
performance goals are 15 percent enthalpy extraction at an isentro- 
pic efficiency of 60 percent. (5a) Maintain continuous design and 
engineering liaison with the Pittsburgh Energy Research Center 
(PERC) in the development of the two stage CDIF coal combustor. 
Ensure design compatibility of the integrated combustor-generator 
system. Design, build, and deliver to PERC an instrumented test 
section to assist in the design and performance evaluation of the 
PERC subscale 5 MWt experimental combustor. Obtain quantitative 
chemical and physical data on relevant coal slags with the PERC 
experimental combustor. (5b) Conduct necessary bench tests to 
establish essential design information on fluid dynamic, heat transfer, 
and current transfer characteristics of selected MHD coal slags. 


24371 (SAND—77-1656) Numerical codes for MHD flows. 
Quarterly technical progress report, July—September 1976. Touryan, 
K.J.; Blottner, F.G.; Russo, A.J.; Taylor, J.G. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 
30p. Dep. NTIS, PC A02/MF AO1. 

Initial development has been completed on codes for predict- 
ing the performance of MHD generators. The fluid dynamics code 
describes compressible flow through a variable height 2-D or axi- 
symmetric channel. At present, the code is restricted to a calorically 
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perfect gas with either a linear of Sutherland viscosity model. The 
Prandtl number is constant, not necessarily unity. An eddy viscosity 
turbulent model enables computation of laminar and turbulent flows, 
including transition. To initiate the computation, several initial pro- 
file options are available. The fluid dynamics code will be coupled 
with an electrodynamics code which has been developed to predict 
the electrical properties in MHD channels. The electrodynamics 
code uses boundary conditions appropriate for a Faraday generator 
and allows variable fields of conductivity, Hall parameter, velocity 
components and magnetic field strength. The stability of liquid slag 
layers on channel walls has been analyzed using linear disturbance 
theory. 


24372 (SAND—77-1657) Numerical codes for MHD flows. 
Quarterly technical progress report, October—December 1976. Tour- 
yan, K.J.; Blottner, F.G.; Russo, A.J.; Taylor, J.G. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04- 
0789. 30p. Dep. NTIS, PC A02/MF AO01. 

A technique has been developed which allows the two- 
dimensional fluids dynamic code to be used to no the flow in 
channels with three-dimensional flow occurring. $ approach pre- 
dicts the actual flow properties across the channel but in the plane of 
symmetry where z = 0. For the conditions investigated, reasonably 
accurate results are obtained. This approach is limited to channel 
flows where the side wall boundary layers have not merged togeth- 
er. The axisymmetric fluid dynamic channel flow code is operation- 
al. Calculations compare favorably with experimental results for 
low-speed turbulent airflow through a tube with wall cooling. A 
two-dimensional electrodynamics code suitable for studies of entry 
and exit phenomena, effects of magnetic field variations, conductiv- 
ity variations, electrode current distributions, and overall perform- 
ance characteristics of a Faraday-connected generator channel has 
been developed. Parametric studies with the slag stability code show 
that the most destabilizing case, both for subsonic and supersonic 
channel flows in the presence of shear and pressure perturbations, is 
when the normal component of the J x B force acts from the slag 
into the gas and the axial component acts downstream. The equa- 
tions and boundary conditions have been formulated to model ash 
vapor condensation in coal combustion MHD generators. 


24373 (SAND—77-1658) Numerical codes for MHD flows. 
Quarterly technical progress report, January—March 1977. Touryan, 
K.J.; Blottner, F.G.; Russo, A.J.; Taylor, J.G. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 
42p. Dep. NTIS, PC A03/MF AO1. 

The objective of this contract is to develop numerical tech- 
niques and codes for characterizing coal-combustion-operated MHD 
generators and diffusers. The purpose for this activity is two-fold: (a) 
provide the MHD Division of the Department of Energy with 
evaluative guidelines in selecting and exercising channel codes; (b) 
provide users with codes to design MHD channels/diffusers and 
evaluate their performance. The scope of work calls for five tasks: 1. 
Unsteady One-Dimensional Channel Code — to modify an existing 
time-dependent code to include MHD effects for approximate pre- 
dictions of the flow from the combustion chamber through the 
diffuser. 2. Steady Multidimensional Channel Codes — to develop 
codes for predicting the complete steady inviscid-viscous flow 
across the duct in an MHD generator and diffuser. 3. Thermody- 
namics — to adapt reentry vehicle codes in a manner that gas models 
for coal combustion gases can be developed. 4. Slag Layer — to 
adapt an existing code to predict the stability conditions for slag 
layers which are driven by turbulent exterior flows and to develop a 
code for predicting slag layer growth. 5. Arc Formation and Migra- 
tion — to conduct transient analyses in evaluating the inter-electrode 
arcing and constricted discharges from the gas to the electrode in 
the presence of Hall currents. Progress is reported on each of these 
tasks. 


24374 (SAND—77-1659) Numerical codes for MHD flows. 
Quarterly technical progress report, April—June 1977. Touryan, K.J.; 
Blottner, F.G.; Russo, A.J.; Taylor, J.G. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 23p. 
Dep. NTIS, PC A02/MF AO1. 

The objective of this contract is to develop numerical tech- 
niques and codes for characterizing coal-combustion-operated MHD 
generators and diffusers. The purpose for this activity is two-fold: (a) 
provide the MHD Division of the Department of Energy with 
evaluative guidelines in selecting and exercising channel codes; (b) 
provide users with codes to design MHD channels/diffusers and 
evaluate their performance. Progress is reported on the following 
tasks: 1. Unsteady One-Dimensional Channel Code — to modify an 
existing time-dependent code to include MHD effects for approxi- 
mate predictions of the flow from the combustion chamber through 
the diffuser. 2. Steady Multidimensional Channel Codes — to devel- 
op codes for predicting the complete steady-inviscid-viscous flow 
across the duct in an MHD generator and diffuser. 3. Slag Layer — 
to adapt an existing code to predict the stability conditions for slag 
layers which are driven by turbulent exterior flows and to develop a 
code for predicting slag layer growth. 
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24375 (SAND—77-1952C) Transient behavior of the fluid and 
electrical properties in the turbulent layer of an MHD 
channel. Russo, A.J.; Blottner, F.G.; Touryan, K.J. (Sandia Labs., 
ag N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 
14p. (CONF-780307—1). Dep. NTIS, PC A02/MF AO1. 

From 17. a on engineering aspects of MHD; Stan- 
ford, CA, USA (27 Mar 1978). 

The governing two-dimensional equations for the MHD 
boundary layer flow are solved numerically to predict the transient 
response to a suddenly applied current. The objectives of this 
investigation are the following: (1) predict the onset of inter-elec- 
trode breakdown; (2) calculate the steady-state fluid and electrical 
properties after breakdown has occurred but with three-dimensional 
effects neglected; and (3) determine the skin friction and heat trans- 
fer along the electrode wall during and after breakdown. The 
predictions are for typical flow conditions that occur in MHD coal 
combustion generators. 


24376 Investigation of heat transfer and of boundary layers in the 
duct of an MHD generator at variable temperature of the walls. 
Kirillov, V.V.; Zalkind, V.I.; Semenov, V.D. (Inst. of High Tem- 
peratures, Moscow). Therm. Eng. (USSR) (Engl. Transl.); 22: No. 11, 
20-24(Nov 1976). 
1975) Translated from Teploenergetika; 22: No. 11, 19-23(Nov 
One of the promising designs of the walls of ducts of MHD 
generators is a wall which consists of alternating “cold” and “hot” 
sections across or at an angle to the flow (for Hall or diagonal MHD 
generators). The special feature of the operation of the wall consists 
in the influence of the preceding sections on the heat transfer and on 
distribution of temperature and conductivity in the boundary layers 
of subsequent sections. An analytical method using the principle of 
superposition is described for determining the thermal conditions of 
operation of an MHD channel. As an example, results of calculations 
for the U-25 MHD channel are given. (WHK) 


EHD GENERATORS 
REFER ALSO TO CITATION(S) 23610 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 23234, 23235, 23236, 23237, 23240 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 23238 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


24377 (COO—3056-28) ERDA/NASA Advanced Thermionic 
Technology Program. Progress report No. 26. (Thermo Electron 
Engineering Corp., Waltham, Mass. (USA)). Aug 1977. Contract 
EY-76-C-02-3056. 16p. Dep. NTIS, PC A02/MF AO1. 

Research is summarized on surface studies (work functions of 
different LaBs surfaces), — studies, converter development 
(tungsten emitter, nickel collector and tungsten emitter LaB, collec- 
tor), and hot shell Ade, for using thermionic converters in 
the topping cycle of fossil-fuel power plants. (WHK) 


24378 (COO—3056-29) ERDA/NASA advanced thermionic 
technology program. report No. 27. (Thermo Electron 
po Waltham, Mass. (USA)). Sep 1977. Contract EY-76-C-02- 
3056. 1lp. Dep. NTIS, PC A02/MF AO1. 

Research progress is briefly outlined in the areas of activation 


—— enhanced mode conversion experiments, converter de- 
velopment (tungsten emitter, lanthanum hexaborate collector), and 
hot shell development. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 24378 


APPLICATIONS 
REFER ALSO TO CITATION(S) 24377 
FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 23610, 24390, 25156 
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24379 (BNL—50652) Fuel cells: applied research fuel cell mate- 
rials and electrocatalysis. Annual report, January 1976—December 
1976. Srinivasan, S.; Isaacs, H.S. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Sep 1977. Contract EY-76-C-02-0016. 32p. Dep. NTIS, 
PC A03/MF AOl. 

Research is described on electrocatalysis of fuel cell reactions 
including the topics (1) mixed oxides as oxygen electrodes, (2) 
electrolyte effects on the oxygen reduction reaction, (3) anion effects 
on the oxygen reduction reaction, and (4) selection and evaluation of 
electrocatalysts for oxygen reduction in KHCOs:/K2COs; buffered 
electrolytes. Phosphoric acid fuel cell studies include inhibition of 
sintering of fuel cell catalyst particles: electrochemical methods for 
surface regeneration and temperature effects on the oxygen reduc- 
tion reaction at platinum in phosphoric acid electrolyte. Research on 
the characterization of overpotentials of solid electrolyte fuel cells 
and selection and evaluation of interconnector materials for solid 
electrolyte fuel cells is summarized. (WHK) 


24380 (CONF-761134—, pp 93-99) Hydrogen—halogen energy 
storage system: preliminary feasibility and economic assessment. Srini- 
vasan, S.; Yeo, R.S.; Beaufrere, A. 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

It has been suggested that the hydrogenchlorine (H2-Clz) cell 
can be utilized as an electric energy storage battery. Recently, this 
system was proposed for energy storage applications in electric 
utilities with the following advantages over the batteries and the 
hydrogen-oxygen (H2-O2) system which are being considered for the 
same purpose: (1) since the electrode reactions of Hz and Cle are 
quite reversible, one can expect an overall efficiency (electric — 
electric) of over 75 percent; (2) the same electrodes can be used as 
electrocatalysts in both modes (chemical and electricity generation). 
Therefore, the same electrochemical cell can be used for both 
functions, which reduces the capital costs; (3) the reactants for 
chemical and electricity generation are stored outside the cell which 
appears beneficial for a weekly cycle. A preliminary technical and 
economic feasibility assessment of the hydrogen-halogen battery as 
an electric energy storage system was undertaken, and results are 
presented. The conceptual design of a 20 MW system is given. 


24381 ERDA fuel cell programs. Lawrence, L.R. Jr. (Energy 
Research and Development Administration, Washington, DC). pp 
319-324 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Clean, quiet, highly efficient power generation from a variety 
of fuels, at a lower cost, is a concept with major potential national 
benefits. The siting flexibility, modularity, and multifuel capability of 
fuel cell systems can increase national security. It is presently pro- 
jected that fuel cell technology can save at least 275,000 barrels of 
oil per day and over $1,000,000,000 of taxpayer money per year by 
1985 with these benefits increasing beyond that time. 


24382 Advanced fuel cell technology and applications. King, 
J.M.; Houghtby, W.E.; Sederquist, R.A. (United Technologies 
Corp., South Windsor, CT). pp 325-329 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The Advanced Technology Fuel Cell Program objective, 
under EPRI Research Project RP114-2, is to establish the technol- 
ogy and design base for fuel cell power-plants with reduced capital 
cost, a 7500 BTU/kWH heat rate and fuel capability extending to 
Number 2 fuel oil. Molten carbonate, advanced phosphoric acid fuel 
cells, and advanced fuel processing concepts are being investigated 
and approaches to the use of coal with fuel cell powerplants are 
under evaluation. Progress has been encouraging: (1) a low cost 
concept was demonstrated in a 20-cell phosphoric acid stack; (2) 
subscale molten carbonate cell performance and endurance have 
improved significantly; (3) a 19-cell stack test confirmed the ability 
to scale molten carbonate cells; (4) an advanced reforming labora- 
tory rig operated stably for 1000 hours on No. 2 fuel oil with 2500 
ppm sulfur; and (5) in RP114 and ECAS, coal-fueled concepts have 
been investigated for central stations. Studies indicate coal pile-to- 
bus bar efficiencies of 45 to 50 percent can be achieved. 


24383 ERDA fuel cell applied research program. Harry, I.L. 
(Energy Research and Development Administration, Washington, 
DC). pp 330-336 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 
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From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The Fuel Cell Applied Research Program, one of six major 
program areas of the ERDA National Fuel Cell Program, supports 
emerging fuel cell systems by developing a technology base to 
ensure continuing improvements and to provide future advanced 
technology options. This objective is mindful of the fact that al- 
though the commercial demonstration of phosphoric acid systems is 
rapidly approaching, the door must be kept open for technology 
breakthroughs through a carefully selected program of research. 
The specific projects, which are highlighted, may be generally 
classified as high risk/high payoff. Successful development of these 
systems will significantly impact the cost of present-day systems and 
the availability and reliability of future power generation sources. 


24384 4.8-megawatt fuel cell module demonstrator. Handley, 
L.M. (United Technologies Corp., South Windsor, CT); Rogers, 
L.J.; Gillis, E. pp 341-348 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

As an essential step leading to acceptance of fuel cells for 
electric utility service, United Technologies with support from 
ERDA and EPRI is constructing a 4.8-megawatt demonstrator 
powerplant, to be erected and tested at a utility site starting in late 
1978. A successful demonstration is expected to expedite purchase 
and use by utility companies of the FCG-1, a 27-megawatt power- 
plant made up of the same basic modules used in the demonstrator. 
Design of the powerplant demonstrator is described, and the status 
of the program is outlined. 


24385 Environmental assessment of a 638 MW(e) molten carbon- 
ate fuel cell power plant. Kalfadelis, C.D.; Ciprios, G.; Horowitz, 
H.H.; Shaw, H. (Exxon Research and Engineering Co., Linden, NJ). 
pp 681-688 of In Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; beg oni DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The potential pollution associated with a conceptual base load 
molten carbonate fuel cell power plant was assessed. The assessment 
was based on the system design prepared as part of the ERDA/ 
NASA/NSF Energy Conversion Alternatives Study (ECAS). Air 
pollution is not expected to be a problem. NO/sub x/ produced from 
air fixation is minimal in this system due to the low temperature of 
operation (700—750°C). Sulfur is removed from the synthesis gas 
immediately after coal gasification, and thus is not a problem associ- 
ated with the steam plant. The major environmental problems are 
seen to be associated with ash handling and disposal from gasifica- 
tion, and with water treatment and cooling tower operation for the 
steam plant. In the ECAS program, the cost of electricity was 
estimated to be 2.87 cents/kWh (mid-1975). Our estimate is 4.4 
cents/kWh, primarily due to higher calculated capital requirements. 


24386 Fuel cell battery. Warszawski, B. (to Alsthom, 75 - Paris 
(France)). German(FRG) Patent 1,671,933/B/. 23 Sep 1976. 4p. (In 
German). 

The invention concerns a battery of flat fuel cells built on the 
filter press principle, which are supplied in parallel with a gaseous or 
liquid fuel dissolved or emulsified in the anolyte and with gaseous or 
liquid oxidant dissolved or emulsified in the catholyte. It is claimed 
that the construction of the enclosures of the individual cells or 
pockets of cells are of such configuration that the mixing of electro- 
lyte and reaction material only takes place in the electrochemically 
active zone immediately before entry (to the cell) and an even 
distribution of the mixture is guaranteed over all individual cells and 
over their effective surface. The total cross section of the inlet ducts 
for electrolyte and reaction material is less than the flow cross 
section of the emulsion in the electrode. 


PERFORMANCE AND TESTING 


24387 Molten carbonate fuel cell model. Dharia, D.J. (Energy 
Research Corp., Danbury, CT). pp 337-340 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A mathematical model describing the behavior of the molten 
carbonate fuel cell is presented. A derivation of the basic model 
equation V = E-R/sub eff/I is given from the laws of thermody- 
namics. The mathematical model computes the values for dimension- 
less local and average current densities and fuel and oxidant conver- 
sions as a function of dimensionless fuel cell length for given cathode 
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and anode gas compositions, temperature, ratio of fuel to oxidant 
flow and terminal voltage of the fuei cell. The experimental polariza- 
tion curves were compared with the polarization curves generated 
by the model. Agreement between experiment and theory are dis- 
cussed and the limits of model applications described. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 24379, 24390, 24799 


24388 Thermodynamics of fuel cell unit with thermal-catalytical 
dissociation of methanol. Baehr, H.D.; Schmidt, E.F. Brennst.- 
Waerme-Kraft; 29: No. 10, 393-400(Oct 1977). (In German). 

The use of normal liquid fuels instead of pure hydrogen is a 
condition for the economic application of fuel cells. An investigation 
of the various possibilities of using methanol in fuel cells shows that 
the direct oxidation of liquid methanol cannot lead to a technically 
and economically sensible solution. Therefore, an indirect fuel cell 
unit is investigated, whereby a hydrogen-enriched raw gas is pro- 
duced by thermal-catalytical dissociation. This gas can be oxidised in 
fuel cells with acid electrolytes and tungsten-carbid as electrocata- 
lyzer, without further processing. The combustion of the residual gas 
containing CO, which leaves the fuel cell unit, supplies the energy 
required for the methanol dissociation. As calcualations and tests 
with a pipe reactor show, a hydrogen-rich raw gas can be produced 
at temperatures between 350 and 400°C at a high efficiency. There- 
by, total efficiencies of about 25%, related to the free enthalpy of the 
methanol used, can be obtained for the unit. This efficiency at output 
rates in the kW-range is considerably higher than the efficiency of 
conventional energy transformers. 


APPLICATIONS 


24389 Energy savings through on-site fuel cells in industrial 
applications. Voelker, G.E. (Energy Research and Development 
Administration, Washington, DC); Bolan, P. pp 456-460 of In Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Cogeneration with electric generating equipment located at 
or near the load rather than centrally sited can provide important 
means of conserving our energy resources. Fuel cell powerplants are 
uniquely suited for cogeneration, providing high efficiency, rapid 
response, heat recovery, site flexibility, and environmental compati- 
bility. The energy savings which could be achieved in certain 
industrial applications by use of on-site fuel cell powerplants have 
been examined. Twelve industrial processes were selected for study. 
A fuel cell system was specified for each of the twelve selected 
industrial processes and energy resource consumption was deter- 
mined in each case. Eleven of the twelve applications used recov- 
ered heat as well as the electricity produced by the fuel cell. In six 
cases, process by-product fuel was used and in four processes direct 
current electricity was provided. When compared with traditional 
energy resource consumption in each process, significant potential 
savings were found in all cases. In five of the processes studied, 
savings exceeded 20 percent. Overall, for the twelve processes 
investigated, extensive use of on-site fuel cell systems could result in 
resource savings of 190,000 barrels of oil (equivalent) per day. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 24379, 24798 


24390 (ORNL/TM—6168/V2) Molten carbonate fuel cell re- 
search at ORNL. II. Theoretical and experimental transport studies, 
thermochemistry, and electron microscopy. Braunstein, J.; Bronstein, 
H.R.; Cantor, S.; Heatherly, D.E.; Hulett, L.D.; Sherman, R.L.; 
Vallet, C.E.; Watts, G. (Oak Ridge National Lab., Tenn. (USA)). 
Dec 1977. Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Activities in the molten carbonate fuel cell program at ORNL 
during the period March 1977 to August 1977, funded by ERDA's 
Division of Conservation Research and Technology, are summa- 
rized. These activities include the extension of theoretical and mod- 
eling studies of mass transport in molten LigCO3-K2COs mixtures for 
the prediction of possible composition gradients. A parametric repre- 
sentation has been developed that incorporates the effects of current 
density, electrode separation, initial composition, effective Li/K 
mobility ratio and effective interdiffusion coefficient. Electrolysis 
experiments designed to test the model and simulate mass transport 
in an operating fuel cell are being carried out by analysis of emf-time 
relaxation curves measured after electrolysis. Direct analysis of 
composition profiles in electrolyte tiles is being developed by means 
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< ct electron microscopy with energy dispersive x-ray flu- 
erential scanning calorimetry has been applied to the 
thermochemistry of the carbonate electrolyte and lithium aluminate 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 24201, 24202, 24203, 24328, 
24338, 24535, 24536, 24537, 25159 


24391 Rationelle Energieverwendung. Statusbericht 1976. Planti- 
kow, U.; Kueppers, P.; Jank, R. (ed.) (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Projektleitung Nichtnukleare Energie- 
forschung). Bonn, Germany, F.R.; BMFT (1977). 630p. (In 
German). 

This status report contains the original manuscripts of the 
lectures held during the Ist status seminar ‘Efficient energy utiliza- 
tion’, and thus Fy a survey of the state of the projects support- 
ed by the BMFT (Ministry for Research and Technology). The 
projects are concerned with the development and the try-out of new 
energy-saving methods which might be realized in the near future. 
61 different projects are reported on. 


24392 How energy can be more rationally used. Technical possi- 
bilities and facts of business management. Under the pressure of rising 
energy costs. Klein, H.; Ziegler, A. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.)). Buerger Staat.; 26: 
1, 43-47(Mar 1976). (In German). 

The article deals with the technical possibilities and economi- 

cal operating facts of rational energy consumption. Beginning with a 
short discussion of the available energy reserves it is shown that a 
rational way of dealing with energy can already be pre-programmed 
in the choice of the energy form for each particular consumption 
rpose. Economic growth, indeed, promotes the rational use of 
energy. The following main points are individually discussed: related 
subjects in economic pre-planning operation, energy economy in the 
heating of houses, questions of environmental protection. The article 
ends with a look at future aspects of rational energy utilization. 


BUILDINGS 
REFER ALSO TO CITATION(S) 24170, 24329 


24393 Use of waste heat from a dairy for heating of a community 
house. Rehn, C. (Landteknikk A/L, Oslo). Scandinavian Refrigera- 
tion; No. 5, 149-154(1976). (In Swedish). 

In a dairy, a lot of cooling capacity is needed. This article 
describes how this waste heat can be used for heating a community 
house including a _ establishment and producing hot water for 
that house. Four different technical solutions are discussed; (1) floor 
heat, (2) heat transfer connected to the ventilation, (3) regenerative 
heat exchanger, and (4) use of heat pumps. 


24394 (ANL/CES/TE—77-10) Unitary air-to-air heat pumps. 
Christian, J.E. (Oak Ridge National Lab., Tenn. (USA)). Jul 1977. 
Contract W-31-109-ENG-38. Sip. Dep. NTIS, PC A04/MF AOI1. 

This technology evaluation covers commercially available 
unitary heat pumps ranging from nominal capacities of 1'/2 to 45 
tons. The nominal COP of the heat pump models, selected as 
representative, vary from 2.4 to 2.9. Seasonal COPs for heat pump 
installations and single-family dwellings are reported to vary from 
2.5 to 1.1, depending on climate. For cooling performance, - 
nominal EER’s vary from 6.5 to 8.7. Representative part-load pe 
formance curves roy | with cost estimating and reliability = dg pol 
provided to aid: ay Bs the systems design engineer to select suitably 
sized heat pumps based on life-cycle cost analyses, and (2) the 
computer programmer to develop a simulation code for heat pumps 
operating in an Integrated Community Energy System. 


24395 (CONF-770956—2) Analysis of the impact of heat pump 
on the Irish energy system to the year 2000. Energy case 
study series: No. 2. Brady, J. (National Science Council, Dublin 
(Ireland). Energy rte Sep 1977. 103p. Dep. NTIS (US Sales 
Only), PC A06/MF 
From ae TE of the National Science Council of 
Ireland; — Ireland (13 Sep 1977). 
An analysis of the impact of existing and new heat pump 


—— on the Irish energy system to the year 2000 was under- 

methodology used involved the measurement of the 

Feat pun impact against a base Reference Energy System for various 

ump strategies. A short analysis of the implementation rates 
effect on technology impact was also carried out. 
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24396 (PB—270432) Implementing energy conservation pro- 
grams. Allen, E.H. (Denver Federal Executive Board, Lakewood, 
Colo. (USA). Committee on Energy and Environment). 1976. 39p. 
NTIS PC A03/MF AO1. 

The report addresses five major topics: the economics of 
conservation, implementation of basic energy conservation pro- 
grams, transportation and motorized equipment, passive structures 
and facilities, and utilities. Energy management efforts by public 
officials can achieve two things: first, by instituting an internal 
conservation program, government (a sizable consumer in its own 
right) can cut its own consumption and save public funds; second, by 
creating an example in supplying information and by various forms 
of regulation, government can influence the consumption of others. 


24397 (SAN/1234—1/1) Mixed strategies for energy conserva- 
tion and alternative energy utilization (solar) in buildings. Final report. 
Volume I. Executive summary. (Honeywell, Inc., Minneapolis, Minn. 
(USA). Energy Resources Center). Jun 1977. Contract EY-76-C-03- 
1234. 62p. Dep. NTIS, PC A04/MF AOl1. 

Information is presented on the cost effectiveness of a strate- 
gy for reducing energy consumption in buildings by combining 
energy conservation techniques, such as improved building design 
and thermal insulation with solar heating and cooling systems. It is 
concluded, from computer simulation studies used to determine 
building loads and the interaction of the solar system, that energy 
conservation is the most cost-effective way to save energy in all 
buildings at any location, and that solar systems are currently not 
cost-effective. (LCL) 


24398 (STU—75-5816) Prototype for heat pump suitable for use 
in cattle houses. Maartensson, A.G. (Lantbrukshoegskolan, Lund 
(Sweden)). Jun 1976. 7p. (In Swedish). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

Portions of document are illegible. 

An experiment was made for utilization of the heat in the air 
ventilated from cattle houses. Estimates are made of the heat recov- 
erable by heat pumps from different kinds of cattle shelters. Practical 
experiments have shown that there are problems with the operation 
of the heat pump due to dust in the air. The system tested was 
installed in a shelter for sows. It consists of a heat pump, compressor 
and heat exchanger, and a mixing chamber for air. The exchange of 
heat from the cooling media (R22) to water takes place in the 
vaporization chamber and the condenser. The water is circulated to 
the mixing chamber where heat is transmitted from the air. 


24399 Self-functioning, indirect heat transfer room-ventilation. 
Marcus, J. German(FRG) Patent 2,514,429/A/. 14 Oct 1976. 7p. (In 
German). 

The registration concerns a room ventilation system in build- 

ings which are heat-insulated according to modern viewpoints. The 
hollow space of the insulated outer walls are included in this system. 
The room air passes trough a series of holes in the upper exterior 
wall thereby gaining access to the hollow space between the insula- 
tion layer and the interior wall, releases its heat to these, then sinks 
because of the cooling process and passes trough a series of holes to 
the outside. The fresh air enters the room through a series of holes 
underneath the radiators. There is a separation wall between the 
radiators and the interior wall. The fresh air is heated in the gap 
between the exterior wall and the separation wall which causes it to 
rise. 
24400 Energy conservation enthalpy control system and sensor 
therefor. Nickell, G.T.; Alexander, J.L. Sr. (to Air Conditioning 
Corp.). US Patent 4,069,030. 17 Jan 1978. Filed date 20 Aug 1976. 
10p. 


An energy conservation enthalpy control system utilizes a 
sensing unit for sensing the wet bulb temperature of sampled air, 
both outside air and return air, under conditions which approximate 
adiabatic saturation. The unit includes a housing adapted to pass 
filtered air through the unit. Water circulated throughout from a 
sump in the housing is intimately contacted and mixed with the air 
by a spray or an evaporative pad. A temperature sensing element 
located in the sump or in the airstream provides a signal indicating 
the wet bulb temperature of the air under adiabatic saturation 
conditions. The unit provides the inputs to a control system which 
operates to coordinate the operations of return air dampers, outside 
air dampers, and air conditioning equipment. When outside air 
reaches a wet bulb condition lower than the wet bulb condition of 
return air in the system, the control system operates to open or 
modulate the outside air dampers, close or modulate the return air 
dampers, and modulate or shutoff the chilled water in the system. 


24401 Insulation window. Peterson, OJ. III. US Patent 
4,068,428. 17 Jan 1978. Filed date 22 Oct 1976. 8p. 

A description is given of window insulation to be mounted on 
internal, in situ, window frames of buildings. A sheet of °/i¢ inch 
rigid transparent plastic has spaced “hook-and-loop” fastening ele- 
ments adhered directly to the plastic sheet about the margin of an 
inner face thereof and complementary hook-and-loop fastening ele- 
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ments are attached to the window-casing frames of the building. A 
weather stripping is adhered directly to the plastic sheet about the 
margin of the inner face. 


24402 Magnetic heat pumping. Brown, G.V. (to National Aero- 
nautics and Space Administration). US Patent 4,069,028. 17 Jan 1978. 
Filed date 30 Nov 1976. 10p. 

The method of the invention employs ferromagnetic or ferri- 
magnetic elements, preferably of rare-earth based material, for exam- 
ple, gadolinium, and preferably employs a regenerator. The steps of 
the method comprise controlling the temperature and applied mag- 
netic field of the element to cause the state of the element as 
represented on a temperature-magnetic entropy diagram repeatedly 
to traverse a loop. The loop may have a first portion of concurrent 
substantially isothermal or constant temperature and increasing ap- 
plied magnetic field, a second portion of lowering temperature and 
constant applied magnetic field, a third portion of isothermal and 
decreasing applied magnetic field, and a fourth portion of increasing 
temperature and constant applied magnetic field. Other loops may be 
four-sided, with, for example, two isotherms and two adiabats (con- 
stant entropy portions). Preferably, a regenerator may be employed 
to enhance desired cooling or heating effects, with varied magnetic 
fields or varying temperatures including three-sided figures traversed 
by the representative point. 


24403 Evaporative roof cooling system. Stephens, R.E. Jr. US 
Patent 4,064,706. 27 Dec 1977. Filed date 3 Mar 1977. 8p. 

A description is given of a control device for evaporative 
roof cooling systems in which a lack of moisture on a sample surface 
actuates a valve to spray water onto a roof. The lack of moisture 
opens the circuit between two spaced electrodes located on the 
sample surface, causing a control relay to activate a water spray 
system by supplying a voltage to one or more solenoid water valves. 


24404 Fireplace heating system. Mayes, C.C. US Patent 
4,062,344. 13 Dec 1977. Filed date 22 May 1975. 10p. 

A heating system including a fireplace and hood means inter- 
posed in substantially free standing relationship between the top 
opening of the fireplace and the bottom opening of a cooperating 
chimney is described. The hood means are dimensioned to be 
withdrawable through the top opening of the fireplace and have 
detachable flange means about its bottom peripheral edge to engage 
the top opening of the fireplace and provide support for the hood 
above the top opening of the fireplace. Housing means exterior to 
the hood is provided to enclose the space between the fireplace and 
the chimney to provide an air flow passageway exteriorly of the 
hood means. Duct means are provided to convey air through the 
passageway for heating and, thereafter, distribution to a remote 
location. 


24405 Environmental air distribution control system powered by 
system pressure. Ley, R.M. Jr.; Alyea, H.W.; Holloway, T.M. (to 
Johnson Controls, Inc.). US Patent 4,061,266. 6 Dec 1977. Filed date 
18 Aug 1975. 10p. 

An environmental air distribution control system regulates 
the flow of air under pressure by using the system pressure itself to 
effect the desired control. This is accomplished by using one or more 
pressure regulating valves, each pressure regulating valve being 
adapted to selectively vary the pressure drop across its output 
impedance to thereby control the rate of flow of air. 


24406 Energy saving temperature control apparatus. Hoffman, 
G.F.; Bolton, D.P. (to Fabri-Tek Inc.). US Patent 4,060,123. 29 Nov 
1977. Filed date 27 Sep 1976. 18p. 

An improved energy saving control apparatus is described 
which is particularly designed for providing energy saving control 
of individual room heating and cooling units in direct response to the 
active occupancy status of the room. Switching means selectively 
interrupt energization of the load element of a room heating/cooling 
unit in response to an interrupt control signal. An electronic energy 
saving control circuit responds to changes in the ambient air room 
temperature and overrides the heating/cooling unit thermostat to 
selectively generate the interrupt control signal for maintaining the 
ambient air room temperature within a broad predetermined and 
pre-settable energy saving temperature range whenever the room is 
not actively occupied. Occupancy status detector means, including a 
uniquely detectable and detachable member typically carried by the 
room occupant and cooperative detector means within the room 
provide a real time indication of the active occupancy status of the 
room. Circuit means responsive to the detected occupancy status 
override the electronic energy saving control circuit whenever the 
room is actively occupied, causing the heating/cooling unit thermo- 
stat to regulate the ambient room air temperature within a narrow 
settable comfort temperature range. 


24407 Heat pump system. del Toro, J.J.; Bussjager, R.C. (to 
a Corp.). US Patent 4,057,975. 15 Nov 1977. Filed date 7 Sep 
1976. 8p. 
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A reversible vapor compression system has control means for 
automatically routing refrigerant through the heat exchangers in 
response to a system mode of operation to produce optimum system 
performance when the system is called upon to produce either 
heating or cooling. 


24408 Heat exchanger. del Toro, J.J.; Bussjager, R.C. (to Carri- 
er Corp.). US Patent 4,057,976. 15 Nov 1977. Filed date 7 Sep 1976. 
8p. 

A heat exchanger is described for use in a reversible refrigera- 
tion system. The exchanger is divided into a plurality of heat transfer 
zones containing one or more circuits. Control means are provided 
to route refrigerant through each zone in a series progression when 
the heat exchanger is serving as a condenser. The flow geometry is 
automatically changed when the function of the exchanger is re- 
versed from condenser to evaporator so that refrigerant flows simul- 
taneously through each of the heat transfer zones. 


24409 Reverse cycle heat pump circuit. Chambless, L.B. (to 
General Electric Co.). US Patent 4,057,977. 15 Nov 1977. Filed date 
6 Oct 1976. 6p. 

A reverse cycle heat pump refrigeration system includes 
multi-circuited heat exchangers arranged to provide a series of 
refrigerant flow through the circuits for either heat exchanger when 
it is used as a condenser, and a parallel refrigerant flow through the 
circuits for either heat exchanger when it is used as an evaporator. 


24410 Possibilities of the consideration of solar and heat radi- 
ation influences on building surfaces. Koch, H.A. (Technische Univ., 
Vienna (Austria). Inst. fuer Angewandte Physik); Pechinger, U. 
(Zentralanstalt fuer Meteorologie und Geodynamik, Vienna (Aus- 
tria)). Gesund.-Ing.; 98: No. 10, 265-280(Oct 1977). (In German). 

The consideration of radiation influences in building physics 
calculations generally takes place by means of a hypothetical exteri- 
or temperature T* with which under approximate assumption of a 
toal heat transfer coefficient a*, the linearity of the equation for the 
heat flow density on the component surface, q = a* x (T* - T) is 
maintained. After a short discussion of the usual equations in the 
literature for such a hypothetical exterior temperature, the general 
conditions under which such an equation is possible and purposeful 
are examined in the present work. A few numerical examples show 
that the Nehring approximation can frequently be considered as 
sufficient; however, there are cases where one must definitely go 
back to the ‘radiation air temperature’ or at least to applying the 
Nehring formula several times. A brief survey on possibilities for 
experimental determination of hypothetical exterior temperatures 
and total heat transfer coefficients - even if such measurements have 
not yet been carried out - concludes the work. 


24411 Reflections on the selection of district heating pipeline 
laying systems. Klett, P. Energiewirtsch. Tagesfragen; 27: No. 10, 688- 
691(Oct 1977). (In German). 

Technically advanced and economical laying techniques are 
classified according to similar constructional features and with 
regard to moisture protection, strength to withstand damage, the 
laying process and the fields of application to be preferred. 


24412 What was new on the 9th ISH. Pt. 2. Haas, J. Neue 
Deliwa-Z.; No. 10, 363-366(Oct 1977). (In German). 

The 9th ISH held in Frankfurt in 1977 was characterized by 
new technologies on the sector ‘heating systems and energy conser- 
vation’. Part 2 reports on energy-saving heating systems - also for 
swimming pools - as well as on ventilation systems. 


24413 Polyurethane foam plastics for thermal insulation in walls 
and roofs. Decker, H. (Farbenfabriken Bayer A.G., Leverkusen 
(Germany, F.R.)). Elektrowaerme Int., Ed. A; 35: No. 5, 275-277(Sep 
1977). (In German). 

Polyurethane rigid foam plastics are among the best insulating 
materials. They are fairly easy to manufacture and are suitable for a 
variety of applications and have thus become an important material 
in the building trade. The article describes the production of such 
materials and deals with their physical and mechanical properties. 
Emphasising their resistance to chemicals and their behaviour in the 
event of a fire, the article describes the various possibilities of using 
polyurethane rigid foam plastics for different purposes in building 
construction. 


24414 Heat pump application in houses. Leach, S.J. (Department 
of the Environment, Garston (UK). Building Research Establish- 
ment). Elektrowaerme Int., Ed. A; 35: No. 5, 277-283(Sep 1977). 

From Thermodynamic colloquium; Essen, Germany, F.R. (16 
Dec 1976). 

The author describes possible ways heat pumps may come to 
be used for space and water heating in houses in the UK, largely 
based on research at the Building Research Establishments (BRE). 
The UK statistics describing energy use in buildings are briefly 
summarised. Three experimental low energy houses are being con- 
structed at the BRE and each of them uses heat pumps. The houses 
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will be used to investigate the possibilities of solar energy, heat 
reclaim and the use of air source heat pumps. 


24415 Dual-source heat pump. Rolles, W. Elektrowaerme Int., 
Ed. A; 35: No. 5, 286-290(Sep 1977). (In German). 

The dual-source heat pump represents a new technology. Its 
individual components are time-tested and have been successfully 
used for many years. The application of such pumps requires a new 
approach by all concerned. The design concept offers decisive but 
yet not fully recogni advantages so that it is no exaggeration to 
say that the pump holds great promise for the future. 


24416 Air source heat pumps. Vielhaber, K. (Bosch (R.) 
G.m.b.H., Wernau (Germany, F.R.). Geschaeftsbereich Junkers). 
Elektrowaerme Int., Ed. A; 35: No. 5, 283-286(Sep 1977). (In 
German). 

From 134. meeting of the Haus der Technik e.V. on non- 
_ energy carriers; Essen, Germany, F.R. (21 - 22 Mar 


Detached houses can be heated by heat pumps using ground- 
water or atmospheric air as source of heat. The author describes the 
design and operating principle of the air-to-water heat pump and also 
deals with such aspects as noise level and the frequency of defrosting 
cycles. An example is cited to show what coefficient of performance 
a heat pump installation can attain in prolonged operation. 


24417 Heat pump recovers heat from dung. Eickenhorst, H.; 
Kimpenhaus, W. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (Germany, F.R.). Abt. Anwendungstechnik). Elektrowaerme 
Int., Ed. A; 35: No. 5, 290-294(Sep 1977). (In German). 

Dung offers numerous bacteria and fungi an excellent habitat 
owing to its large store of organic substances. The reactions release 
heat which can be withdrawn from the dung heap and utilized. The 
authors describe the design and operation of a heat pump recovering 
heat from dung. The results of measurements made in experimental 
operation are mentioned. These findings furnish information as to the 
conditions under which farm wastes can be used as a source of heat. 


24418 Successful use of polystyrol foam plastics as an insulating 
material in the construction and renovation of buildings. Ludes, K. 
(Chemische Werke Huels A.G., Marl (Germany, F.R.)). 
Elektrowaerme Int., Ed. A; 35: No. 5, 271-275(Sep 1977). (In 
German). 

From 23. plastics colloquium on energy safing by means of 
better thermal insulation with foamed plastics; Wuerzburg, Ger- 
many, F.R. (15 Dec 1976). 

Following a brief outline of the problems encountered in 
renovating old houses, the author indicates the details to be exam- 
ined before the decision is taken to renovate the building. It is shown 
for what purposes public funds are available and what particular 
installations can be considered. Questions of cost are dealt with in 
relation to a practical example. 


24419 Method for the assessment of the economy of rival domes- 
tic electro-heat systems. Pevetz, D.; Fiala, W. (Technische Univ., 
Vienna (Austria). Inst. fuer Energiewirtschaft). Elektrowaerme Int., 
Ed. A; 35: No. 5, 268-271(Sep 1977). (In German). 

The influence of loan terms and energy prices in a compara- 
tive economic analysis of different types of domestic electro-heat 
systems is discussed. The paper indicates which data of the various 
offers have to be focussed on. On the basis of the formulae presented 
the economy of different competing systems can be assessed in a 
simple and rapid fashion. 


24420 What was new on the 9th ISH. Pt. 1. Haas, J. Neue 
Deliwa-Z.; No. 9, 324-327(Sep 1977). (In German). 

The 9th ISH in Frankfurt, 1977, was characterized by new 
technologies on the heating systems and energy conservation sec- 
tors. Part 1 deals with equipment and armatures with new character- 
istics. 


24421 Means to reach rational use of energy, shown by the 
examples of rail traffic and low-temperature heat requirement. Bauer- 
meister, K.; Brecht, C.; Schaefer, H.; Stoy, B. Brennst.-Waerme- 
Kraft; 29: No. 9, 347-352(Sep 1977). (In German). 

The article presents in principle and, with the help of exam- 
ples, the methods for the rational use of energy. Thereby, the 
possibilities in the low-temperature range, particularly for hot water 
supply and room heating, are found to be specially important—at 
least for European climate conditions. A great number of technical 
methods can be used as starting points for improvements, based on 
existing techniques. This is presented in detail for the example of 
heat pumps driven by gas engines which reduce considerably the 
primary and the end use of energy for heating and also for hot water 
supply. In the sector of passenger and goods traffic, the specific 
requirements of the different means of transport show great vari- 
ations. It can be clearly shown, that by substituting transport meth- 
ods requiring a high specific energy consumption, such as, for 
instance, the steam locomotive by diesel—or by electrically driven 
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locomotives, the s; 


ific energy requirement, related to the trans- 
port performance, 


been reduced considerably. 


24422 COP vs. Ee: a rebuttal to the suggested use of a COP 
value in lieu of Ee. Coad, W.J. (Charles J.R. McClure and Asso- 
ry St. Louis). Heat., Piping Air Cond.; 49: No. 8, 70-75(Aug 
1977). 

In the August 1976 issue of Heating/Piping/Air Condition- 
ing, an energy effectiveness factor, Ee, was proposed as an evalua- 
tion function permitting comparison of alternate integrated conver- 
sion systems. A response to that proposal is presented on work 
sponsored by the Office of Energy Research and Development 
Administration (ERDA). A coefficient of performance (COP) for 
integrated energy systems is defined, some problems associated with 
the Ee concept are discussed, and the Ee and COP approaches are 
compared. 


24423 Central heating system with heat pump and hot-water tank. 
Kohnke, H.J.; Fischer, M.; Bakos, N. (to Stiebel Eltron G.m.b.H. 
und Co. K.G., Holzminden (Germany, F.R.)). German(FRG) Patent 
2,558,513/A/. 7 Jul 1977. 13p. (In German). 

A heating system is described in which, due to controlled 
supply of additional heat from a hot water tank, the heat pump need 
not be designed for maximum heat consumption. The control ele- 
ment is a valve in front of the space heating system, whose aperture 
cross section is controlled by an actuator in dependence of heat 
consumption. An adding pump which starts operation at 2/3 aper- 
ture of the valve is superposed to the hot water tank. The valve 
aperture is controlled by forward flow temperature and outside 
temperature. 


24424 Heat pumps in solar plants. Vielhaber, K. Elektrowaerme 
Int., Ed. A; 35: No. 4, 232-235(Jul 1977). (In German). 

The article reports on a demonstration house in which the 
combination solar heating and heat pump is tested systematically 
using a third heat source besides solar energy and the gas-fired 
additional heating with the help of the heat pump: ambient air and 
ground. Energy supply is effected, according to the circumstances, 
via the solar collectors and/or the heat pump, storing excessive solar 
energy in a storage. The construction of the storage enables also to 
utilize the melting heat of the water. Finally the article deals with 
the influence of collector surface, size of the storage, and heat pump 
on the cost-saving use of the system. As a forecast, it can be stated 
that the new systems will be economically able to compete if the fuel 
oil and gas prices continue to rise. 


24425 Decentral heat-power coupling in the ‘Aquarena’ indoor 
swimming pool at Heidenheim. Hein, K. (Stadtwerke Heidenheim 
A.G. (Germany, F.R.)). Elektrowaerme Int, Ed. A; 35: No. 4, 230(Jul 
1977). (In German). 

The energy supply system of an indoor swimming pool is 
reported on. Normal heating demands are met by the waste heat of 
generators which produce electric power for the public power 
supply grid. Peak demands are provided for by means of installed 
gas boilers. The multi-engined system has the following advantages: 
(1) lower investments; (2) higher availability; (3) engine operation 
without partial-load operation; (4) cheap and easy storage of replace- 
ment parts; and (5) no special fundamentation measures required. 


24426 Economical and energy-saving heating of open-air swim- 
ming pools. Urbanek, A. Elektrowaerme Int., Ed. A; 35: No. 4, 235- 
237(Jul 1977). (In German). 

The article gives a survey of possible water beating methods 
for open-air swimming pools. After a short analysis of the heat 
requirements of open-air swimming pools in general small swimming 
pools, open-air and indoor swimming pools are investigated with 
regard to their heat requirements. Solar energy in particular offers 
good possibilities for water heating. 


24427 Heat pumps for houses still on the march. Nguyen, D.D. 
(Essen Univ. (Gesamthochschule) (Germany, F.R.). Inst. fuer 
Angewandte Thermodynamik und Klimatechnik). Oel- Gasfeuerung; 
22: No. 7, 349-352(Jul 1977). (In German). 

The article gives a report on the heat pump systems shown 
during the ISH, ‘9th international exhibition of sanitary, heating, and 
air conditioning systems’, which took place in Frankfurt on March 
23rd to 27th, 1977. 


24428 Method to transfer heat or cold, and heat pump to carry 
this out. Burger, M.R.; Gagel, E.; Kalmovicz, R.; Prechtl, A. 
German(FRG) Patent 2555887/B/. 23 Jun 1977. 3p. (In German). 

The object of the invention is to improve the performance 
coefficient of a heat pump during heating. This problem is solved by 
placing a counter-current heat exchanger in front of the throttle in 
the backflow from the condenser to the evaporator, which is flowed 
through on the other side by the heat-carrying medium (e.g. external 
air) before it enters the evaporator. The higher temperature of the 
medium thus achieved leads to a higher performance coefficient. 
Furthermore, due to the lowered temperature of the cold medium in 
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front of and behind the evaporator, its specific volume and hence the 
compression work is reduced. 


24429 Conserving our energy. Building (London); 232: No. 19, 
68-70(13 May 1977). 

The United Kingdom's 19 million homes consume 30% of its 
primary energy when the total annual bill for energy is in the region 
of pound 9500 million. A discussion is given of CIBS (Chartered 
Institution of Building Services) advances towards a national code of 
energy targets for building. The proposed code is divided into four 
sections. Parts 1 and 2 deal with new buildings and 3 and 4 with 
existing buildings. Section 1 should be completed for circulation 
shortly and will be concerned with the energy conserving design of 
the building envelope and its services. Part 2 will include design 
energy demand targets related to the energy needs resulting from 
building design; also methods of calculation related to the guidelines 
in Part 1. It is hoped that 2 will be drafted within the next six months 
although it will not be published until studies concerned with Part 4 
are complete. Part 3 will offer guidelines on the operation of existing 
buildings and Part 4 will include energy consumption targets, the 
latter being related to the amount of energy a building actually 
consumes. It is hoped that Part 3 will be drafted before the end of 
1977 but 4, the most complex, will take longer. 


24430 Energy waste due to bad circulation in heating plants and 
ventilating systems. Frotscher, H. Gasgemeinschaft; No. 4/5, 33- 
39(May 1977). (In German). 

Possible causes for leakages in mixers of heating systems and 
for faulty circulations at the boiler connection in the piping system 
with mixing circuit are described by means of practical experience. 
Furthermore, ways of avoiding energy losses arising from the former 
are indicated. 


24431 Method to utilize useful cold and/or useful heat. Moder- 
egger, H.H. (to Brown Boveri-York Kaelte- und Klimatechnik 
G.m.b.H., Mannheim (Germany, F.R.); Stauber und Partner Bera- 
tende Ingenieure, Wuerzburg (Germany, F.R.)). German(FRG) 
Patent 2,545,609/A/. 21 Apr 1977. 15p. (In German). 

The article describes a procedure of selective generation of 
useful heat or/and cold, especially for combined air conditioning 
systems using waste heat and at least two aggregates which can be 
operated as cooling machines or heat pumps. The operating energy 
for at least one of the aggregates is generated in a thermal process. 
The useful heat and cold is generated in a more cost-saving way in 
the procedure described. The procedure is also easy to carry out and 
adaptable to the conditions of application given. 


24432 District heating pipe, especially for underground laying. 
Pfeifer, J. (to KWF Gesellschaft fuer Rohrisolierungen m.b.H., 

Neuss (Germany, F.R.)). German(FRG) Patent 2,531,229/A/. 13 Jan 
1977. 11p. (In German). 

A district heating pipe is proposed which can be produced, 
transported and layed cheaper, due to its small weight and high 
elasticity. According to the invention, the insulating layer is made of 
glass wool or a glass wool mat (30-80 mm) which is covered by a 
gulvanized sheet covering (0.6-1.3 mm). For corrosion protection 
the sheet cover is coated with bitumen of 2-5 mm which can 
additionally be protected by crepe paper or jute. Further claims 
concern the tilting of the insulating layer, the selection of bitumen 
qualities, and the working of the sheet cover at the tube joints. 


24433 Conceptions of heat pump systems. Rudolph, M. (Tech- 
nische Univ. Muenchen (Germany, F.R.). Lehrstuhl fuer Ener- 
giewirtschaft und Kraftwerkstechnik). VDJ (Ver. Dtsch. Ing.) Ber.; 
No. 282, 47-52(1977). (In German). 

From Meeting on the application of energy at the final 
consumption stage - analysis, planning, techniques; Schliersee, Ger- 
many, F.R. (17 - 18 May 1977). 

Starting from a few remarks on the exergy-anergy relations of 
heat pumps, the special features of 4 conceptions are described: (1) 
bivalent-alternative, with electric drive; (2) bivalent-parallel, with 
electric drive; (3) monovalent, with electric drive; and (4) monova- 
lent, driven by an internal combustion engine. Depending on the 
operating time per year, the temperature or heat requirements, and 
the radiator surface, interesting findings are obtained for the optimiz- 
ation of the system. 


24434 Height allowances for heat loss calculations. Baxter, A.J. 
Insulation (London); 11, 13, 15, 17(1977). 

Height allowances are given for building heat loss calcula- 
tions using environmental temperature. Radiant and convective heat- 
ing systems were considered and it was found that both these types 
of heating gave a height allowance of 1.5%/m for rooms higher than 
3 m. To fully implement the results obtained here, further research is 
required into the likely air temperature gradients which will be 
experienced in rooms. 


24435 Development of high seasonal performance factor gas heat 
pump. Swenson, P.F. (Consolidated Natural Gas Co., Inc., Cleve- 
land); Rose, R.K. pp 390-396 of In Proceedings of the 12th interso- 
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ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The gas energized heat pump has the capability to provide 
space heating at a seasonal efficiency level approaching 130 percent, 
or at least twice that of the present mix of gas heating equipment. A 
program aimed at the development of a high seasonal performance 
factor gas energized heat pump for light commercial HVAC service 
is described. The detailed design for the demonstrator unit was 
completed, and definitive experimental verification of component 
performance is in progress. The principal product features of the 
HSPF (High Seasonal Performance Factor) Gas Heat Pump com- 
prise a single shaft gas bearing turbomachine which utilizes a steam- 
Rankine prime mover. The auxiliaries are self-propelled and phased 
heat exchange is employed on the indoor and outdoor cores. The 
unit is modulated based on ambient temperature and the hardware is 
packaged in conventional rooftop configuration. 


24436 Development of a Stirling engine powered heat activated 
heat pump. Auxer, W.L. (General Electric Co., King of Prussia, PA). 
pp 397-401 of In Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A 3-ton heat pump, which employs a natural gas-fired Stirling 
engine to drive the vapor compressor, is presently being developed 
by the American Gas Association, ERDA, and the General Electric 
Company. The concept of a heat activated heat pump (HAHP) has 
the potential of reducing the amount of gas required for space 
heating. The Stirling engine/Rankine cycle refrigeration loop con- 
cept being developed would consume about one-half the gas re- 
quired by conventional space heating equipment. As a result, this gas 
could be made available for new residential customers or for alter- 
nate applications. The Stirling/Rankine concept offers an efficient 
and competitive means of providing summer cooling, thereby tend- 
ing to equalize the summer-winter gas loads. The Stirling/Rankine 
HAHP is described, the system and component level constraints are 
discussed, and the predicted performance of the heat pump is pre- 
sented. 


24437 Polytropic process and boundary state analysis of a new 
air conditioning cycle. Edwards, T.C. (ROVAC Corp., Rockledge, 
FL). pp 408-415 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A discussion is given of the thermodynamics and two meth- 
ods of analysis of a new air conditioning, refrigeration and heat 
pump cycle that embodies two heat transfer processes coupled with 
both a compression and an expansion process. The working medium 
of the new cycle is multi-component in nature and, in general, 
consists of a superheated gaseous carrier component, such as air, in 
partnership with a phase-changing component, such as water. It is 
shown that this new cycle yields ideal coefficients of performance 
(COP) greater than the reverse Brayton and reverse Rankine cycles. 
For example, with a maximum condensing temperature of 150°F and 
a minimum evaporation temperature of 40°F, operating across a sink 
temperature of 95°F and a source temperature of 80°F, the ideal 
cooling COP of the new cycle is 8.20 compared with an ideal R-12 
vapor compression cycle COP of 4.26. 


24438 Free-piston heat pumps. Benson, G.M. (ERG, Inc., Oak- 
land, CA). pp 416-425 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A summary is given of some work on free-piston thermal- 
engine-driven heat pumps which operate on the following engine/ 
heat pump cycles: Otto/Rankine, Diesel/Rankine, Brayton/Rankine, 
Rankine/Rankine, Stirling/Stirling, Stirling/Rankine and Ericsson/ 
Ericsson. Of these machines the Stirling/Rankine and Ericsson/ 
Ericsson offer the most potential. The Ericsson/Ericsson machine is 
preferred, owing to its self-modulating capacity that is independent 
of evaporator and condenser temperatures and its high COP (coeffi- 
cient of performance) that exceeds vapor-compression heat pumps. 
These features, together with its ability to co-generate electricity, 
through use of an integral linear alternator, and its potential to use 
solar or fossil fuel (including coal), offer promise for substantial 
energy conservation. 
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24439 Feasibility and optimization study of rooftop radiators 
waste heat to the Higenyi, J.D.K.; Smith, 

R.N.; Chapman, A.J. (Rice Univ., Houston, TX). pp 426-433 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

INF-770804—P1. 

re ee ag of spacecraft heat rejection radiator technology 
to the discharge of domestic and industrial waste heat is investigated. 
A linearized analytical formulation of the expected heat rejection 
capability of a given radiator/convector has been developed to 
determine the net energy loss as a function of latitude, date, time of 
day, panel orientation, and a ie. The effects of 
nonuniform surface temperature may be decoupled from the feasibil- 
ity study, so that “Performance may be understood in terms of 

commonly associated with solar collector studies. It is 

‘ound that significant heat rejection rates may be obtained for most 
of the year. During the daytime in the summer, however, perform- 
ance may not be adequate for anticipated applications using low cost 
selectively reflecting coatings. Optimum orientations were deter- 
mined based on total daily heat rejection. However, because net 
radiative heat loss in the daytime is small, there is little penalty for 
non-optimum orientations. 


24440 Precess and equipment for heating a fluid by heat taken 
from the environment. Reith, H.K. German(FRG) Patent 2,519,409/ 
A/. 11 Nov 1976. 9p. (In German). 

The patent specification concerns a heat pump where the 
coolant, e.g. frigen, is taken from a container to a boiler, where by 
taking up heat from the environment, the coolant under pressure is 
released from a throttle, evaporated and cooled. The coolant in the 
form of a vapour at temperature T; then reaches the compressor, 
where the vapour is compressed and super-heated to temperature To. 
This super-heated vapour then reaches a condensor consisting of a 
heat exchanger, where it is liquified, giving up its heat, and returned 
to the container. According to the specification the vapour passes 
through another heat exchanger between the boiler and the compres- 
sor, which has other super-heated vapour at temperature T2 entering 
it, which branches off behind the compressor and which is taken 
after cooling in the heat exchanger to the container. In this way the 
vapour from the boiler reaches the compressor at an appreciably 
higher temperature T:, so that the temperature T2 at the compressor 


outlet is much higher than for the initially described heat pump. This 
high temperaure of the vapour taken to the condensor should enable 
a better use to be made of the condensor-heat exchanger and 
particularly for stream generation. 


24441 Process for heat exchange between gaseous and/or liquid 
media, and heat pump to carry out the process. Bidard, R. (to Brown, 
Boveri and Co. Ltd., Baden (Switzerland)). German(FRG) Patent 
2,614,430/A/. 21 Oct 1976. 29p. (In German). 

In order to minimize the diameter of tubes used for heat 
transfer (e.g. waste heat from a power station for the heating of 
buildings), the invention proposes to use a working fluid (e.g. 
ammonia) where the pressure of the saturated vapour of the working 
fluid is higher at a ars temperature than the steam pressure. In 
general, gaseous or liquid ammonia is used as a working fluid for 
heat pumps where the temperature level is raised and transfered to 
the transport medium - usually water. The process and its variants, 
the layout of the heat exchanger cells, the condensation and cooling 
units, control methods, details of construction, as well as the origin 
and the uses of the heat are described by a vast number of examples 
and patent claims. 


24442 Heat pump system. Madsen, H.B. (to Svenska Geotherm 
AB, Karlstad). German(FRG) Patent 2,609,489/A/. 23 Sep 1976. 
1p. (In German). 

The device concerns a compact system to heat up the water 
of a central heating system and the useful water of a storage boiler. 
To increase the efficiency of such a system, the temperature and 

uantity of water flowing to the heating bodies is controlled by a 
thermostat-regulated three-way valve. The compressor is controlled 
by a thermostat which is in a heating water jacket surrounding the 
storage boiler. A condenser flowed through by the cold medium is 
placed in the jacket space. Further use is made of the heat in a heat 
exchanger connected to the condenser in which the heating water 
recycled from the heating bodies is cooled. A greater efficiency of 
the system is furthermore achieved in that the loss heat of the 
compressor contributes to the temperature increase of the cold 
medium by means of a cooling coil. 


24443 Multiphase heat pump systems, in particular water- 
powered heat pump systems and ‘long-distance’ heat p systems. 
Schrammel, H. German(FRG) Patent 2,552,459/A/. 10 Jun 1976. 
15p. (In German). 

For a utilisation, throughout the year, of surface water as a 
heat source for heat pumps, i.e. the normal heat content and the 
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solidification heat of the water, measures to prevent ice formation on 
the evaporator surfaces are proposed. This may be achieved without 
interrupting operation by constructing a system of more than two 
evaporators and by selective or alternating defrosting. The latent 
heat of the liquefied refrigerant is used for defrosting. The shape of 
the evaporator (fins or vanes) prevents the formation of a close ice 
layer on the surface and facilitates defrosting. The fins and vanes 
consist of a material with low thermal conductivity. The evaporator 
is influenced in a range up to about 3°C by suction pressure or 
power control and/or changes in the water flow condition, so that 
the solidification heat of the water may be utilized without ice 
formation on the surfaces with the aid of free ice crystal formation in 
the water. Also, an intermittent defrosting effect is achieved by 
controlled variation of the suction pressure. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 24117, 24176, 24198, 24199 


24444 (CONF-761134—, pp 45-52) Seasonal energy storage re- 
a Goff, T.M.; Chambers, W.C. (Inst. of Gas Tech., Chica- 
go). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The objective of this project is the assessment of seasonal 
energy storage requirements, and therefore the conclusions drawn 
from its development have a much broader relevance than to just 
chemical energy storage. None of the tasks are directly related to an 
assessment of any particular storage system; instead an attempt has 
been made to provide parameters for the realistic evaluation of 
storage options. Quantification of the residential heating and cooling 
markets, including their seasonal variations, shows how much stor- 
age is actually required and when. In addition, a survey of oil and 
gas storage economics provides a much needed guideline as to the 
level that storage costs must attain to be economically feasible. 
Finally, a survey of slow-withdrawal electrical-energy storage sys- 
tems and their applicability to seasonal variations in demand is made 
to answer the questions that are logically generated from an analysis 
of the demand and storage-economic sections of the report. 


24445 (PB—270452) Handbook of weatherization practices. 
(Federal Energy Administration, Lakewood, Colo. (USA). Region 
VIID. Dec 1975. 36p. (FEA—75-8-5). NTIS PC A03/MF AOl. 

The report is a handbook describing heat loss, insulation 
standards, and installation of materials to cut down on heat loss. It 
describes methods of installing storm windows, caulking, applying 
insulation, weatherstripping, and how to make plastic storm win- 
dows. 


24446 Comparison between air/air and air/radiator heat pumps 
by simulation. Danig, P.O. (Danmarks Tekniske Hoejskole, Lyngby). 
Scandinavian Refrigeration; No. 1, 20-24(1977). (In Danish). 

Two heat pump systems for heating of houses have been 
investigated by simulation. One of the systems is an air-to-air system 
while the other is an air-to-water (radiator) system. The mathemat- 
ical model is described. The characteristics for the heat pumps, the 
energy consumption, and the efficiency are calculated. The investi- 
gation shows that the energy consumption is the same or smaller for 
the air/radiator system, even if the condensation temperature is 
higher. The radiators should have more water circulation. 


sas77 Going through the roof. Ryder, C. Insulation (London); 6, 
9(1977). 

A discussion is given of the need for increased roof insulation 
in Britain's homes. Various remedies are described, temperature 
controls are discussed, and insulating costs are delineated. (PMA) 


24448 Possibilities and limitations of economical energy con- 
sumption. On the lecture meeting of the VDI. Kaelte Klimatech.; 29: 
No. 11, 498-501(1976). (In German). 

A meeting of the VDI-Gesellschaft ‘Technical building equip- 
ment, heating, climatic and building engineering’, which dealt with 
the economical use of energy is discussed. The following subjects 
were discussed: economical application of district heating, the use of 
heat pumps for space heating, state of technology concerning heat 
recovery plants, possibilities and limits of solar energy utilization, 
and solar plants already in operation. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 24207 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 24207 
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24449 (N—77-27161) Study of Lyndon B. Johnson Space Center 


utility systems. Redding, T.E.; Huber, W.C. (National Aeronautics 
and Space Administration, Houston, Tex. (USA). Lyndon B. John- 
son S Center). Jun 1977. 127p. (NASA-TM—58196). NTIS PC 
A07/MF AOl1. 
The results of an engineering study of potential energy saving 
utility system modifications for the NASA Lyndon B. Johnson 
pace Center are presented. The objective of the study was to define 
and analyze utility options that would provide facility energy sav- 
ings in addition to the approximately 25 percent already achieved 
through an energy loads reduction program. A systems engineering 
approach was used to determine total system energy and cost 
savings resulting from each of the ten major options investigated. 
The results reported include detailed cost analyses and cost compari- 
sons of various options. Costs are projected to the year 2000. Also 
included are a brief description of a mathematical model used for the 
analysis and the rationale used for a site survey to select buildings 
suitable for analysis. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 24206, 24207, 24331 


24450 Industrial heat pumps and heat recovery facilities. Jacob- 
sen, C. (Stal Refrigeration AB, Norrkoeping, Sweden). Scandinavian 
Refrigeration; No. 5, 144-148(1976). (In Swedish). 

A heat recovery system in a computer center is described. 
Three water cooling facilities have been installed. The heat is used 
for heating an office of 600 mb. Glycol is the heat carrier. Another 
system used for heating of a building is also described. In this system 
an air-air heat pump has been installed. The cooling effect is 525 kW 
at an outdoor temperature of +27°C, and a heating effect of 860 kW 
at an outdoor temperature of -16°C. Also experiences of 17 cooling/ 
heat pumps in stores and warehouses are described. The heating 
effect varies from 250 kW to 3000 kW. Most of the facilities have 
eee compressors. Some work with natural circulation and some 

ve pump circulation. The final system described is a heat recovery 
facility used at a skating rink. The reduction of oil consumption is 
estimated to be 65 to 75%. 


24451 (PB—270434) Guide to energy conservation for grocery 
stores. (Resource Planning Associates, Inc., Cambridge, Mass. 
(USA)). Jan 1977. Contract FEA-CO-04-60300-00. 50p. NTIS PC 
A03/MF AO1. 

The guide offers suggestions on how to begin and how to 
maintain an energy conservation program in a small grocery store or 
a supermarket. It offers pragmatic information on how to save 
energy in the major energy-using systems: (1) environmental control 
(refrigeration, humidity, HVAC); (2) building structure; (3) lighting; 
(4) bakeries and delicatessens. (Color illustrations reproduced in 
black and white.) 


24452 Light commercial Brayton/Rankine space conditioning 
system. Friedman, D. pp 172-178 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A heat-actuated space conditioning system that provides 
more efficient use of natural gas was developed for 26.4 to 87.8 kW 
(71/2 to 25 ton) commercial applications. The system consists of a 
subatmospheric natural-gas-fired Brayton cycle engine that drives a 
Rankine cycle heat pump. A centrifugal freon compressor is driven 
directly from the Brayton engine rotating group through a perma- 
nent magnet coupling. Unique features that offer high life cycle 
performance include a hermetically sealed magnetic coupling, air foil 
bearings, an atmospheric in-line combustor, and a high temperature 
recuperator. Predicted overall engine efficiency is 27 percent and 
predicted overall coefficient of performance (COP) at the energy 
source is 0.85 in cooling and 1.0 in heating. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 24187, 24189, 24193, 24330, 24396 


24453 (PB—270977) Contribution of telecommunications to the 
conservation of energy resources. Tyler, M.; Elton, M.; Cook, A. 
(Office of Telecommunications, Washington, D.C. (USA)). Jul 1977. 
84p. (OT-SP—77-17). NTIS PC A05/MF AOl. 

The report represents a synthesis of certain papers bearing on 
the subject. In succeeding chapters, it deals with three major catego- 
ries of telecommunications applications to promote efficient use of 
energy: (1) interactions between telecommunications and demand for 
transport; (2) improving efficiency of transport; and (3) issues re- 
volving around the changes in office work and location made 
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possible by advances in telecommunications and computer systems. 
The bulk of the report centers on the first of these categories. Its 
introductory material includes an overview of the relevant technol- 
ogy and discussions of teleconferencing, message services, and 
mobile communications. The final chapter provides a summary and 
an interpretation. Its appendix contains a statement of the source 
materials and a list of references. 


RAILWAY 
REFER ALSO TO CITATION(S) 24421 


24454 (PB—271301) Evaluation of four different rail rapid tran- 
sit propulsion systems. Final report. Greene, F.S. (American Public 
Transit Association, Washington, D.C. Technical and Research Ser- 
vices Dept.). Nov 1976. 20p. NTIS PC A02/MF A0Ol. 

At UMTA request, APTA evaluated four different propul- 
sion systems. Due to lack of precise estimates for acquisition, mainte- 
nance, and traction power savings, this analysis is qualitative and 
adheres to the guideline that system elements will be compared 
subjectively, based on known design features and conservative ex- 
trapolation. A comparison was made of Garrett's flywheel energy 
storage, GE’s ac propulsion (pulse-width modulation - PWM), 
Delco’s self-synchronous motor, and a regenerative chopper to 
determine life cycle costs and related factors that would impact on 
eventual selection and application for revenue service. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 24204, 24331, 24587, 24588 


24455 (PB—270526) Miulti-origin/destination taxi system. 
Volume 2. Prototype design for shared ride services. Final technical 
report. Au, T.; Baumann, D.M.B. apa yen _ Pitts- 
burgh, Pa. (USA)). Sep 1976. 60p. NTIS PC A04/MF 

The long range goal of this research rt lh : a desi ml 
develop and implement an experimental demand responsive multi- 
origin/destination taxi system. The overall research program consis 
of information acquisition, studies of deployment and allocation of 
equipment, and development of pricing mechanisms and operating 
procedures for a multi-origin/destination taxi system. The work is 
divided into three stages: (1) preliminary design for single-origin/ 
destination trips (exclusive rides); (2) prototype design for shared 
rides; and (3) design improvements and experimental operations in an 
urban environment. The second stage of development is described 
which includes (1) a fare calculation procedure for shared rides 
which has been filed as a tariff under the Certificate of Public 
Convenience for a common carrier and approved by the Pennsylva- 
nia Public Utility Commission, (2) a base station located at a taxicab 
company which is equipped with computer, auxiliary storage, termi- 
nal and radio transmitter, and (3) a taxicab equipped with the RSVP 
System for testing technological capabilities and conducting experi- 
mental operations. 


24456 (PB—270614) Experimental design plan for the Downtown 
People Mover demonstration projects. Final report. Rubin, R.B.; Ellis, 
R.H. (Peat, Marwick, Mitchell and Co., Washington, D.C. (USA)). 
Apr 1977. 194p. NTIS PC A09/MF AO1. 

Shuttle Loop Transit (SLT) is a surfae form of Automated 
Guideway Transit (AGT) which has demonstrated itself in a number 
of deployments throughout the country, namely, airports, recreation- 
al/amusement parks, and similar special pu applications. The 
Urban Mass Transportation Administration (UMTA) has approved 
federal financing of demonstration systems in four cities (Cleveland, 
Houston, Los Angeles, and St. Paul) to establish the viability and 
desirability of this technology in more demanding general down- 
town applications. An experimental design (ExD) Plan for the 
Downtown People Mover (DPM) projects planned by UMTA is 
presented. This ExD Plan is a structured evaluation approach, 
designed to permit the objective assessment of the individual demon- 
stration projects and development of transferable evaluation conclu- 
sions. 


24457 (PB—270625) Cost of operating refrigerated trucks for 
hauling fresh fruits and vegetables. Final report. Boles, P.P. (Econom- 
ic Research Service, Washington, D.C. (USA). National Economic 
— Div.). Jul 1977. 26p. (AGERS—32). NTIS PC A03/MF 
AOl. 

Cost analysis is used to develop per mile costs for o 
refrigerated trucks hauling fresh fruits and vegetables. The effects a 
multiple pickups and deliveries and loaded backhaul on costs are 
examined. The relationship between product density and rates is also 
examined. In general, the cost per mile decreases as the length of trip 
is increased. Loaded backhaul and multiple pickups and deliveries 
increase the per-mile cost considerably for shorter trips but only 
slightly for the longer trips. Product density has considerable effect 
on the rates that must be charged to cover a trucker’s cost. 
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24458 (PB—270699) Ford-EPA emission laboratory correlation 
study. Technical support report. (Environmental Protection Agency, 
Ann Arbor, Mich. (USA)). Apr 1976. 27p. (CORR—76-2). NTIS PC 
A03/MF AOl1. 

A specific emissions correlation program between the EPA 
Vehicle Emission Laboratory and the Ford Motor Company AEO 
facility has been completed. This report summarizes emission and 
cross check results for this program. Examination of the Ford mass 
simulator results, gas cross check results, and emission and fuel 
economy comparisons do not indicate any serious correlation prob- 
lem between laboratories. 


24459 (PB—271100) State energy conservation plans: guidelines 
for travel demand analyses of program measures to promote carpools, 
vanpools, and public rtation. (Cambridge Systematics, Inc., 
Mass. (USA)). Nov 1976. 110p. NTIS PC A06/MF AO1. 

The manual provides worksheets and a set of simple proce- 
dures for analyzing the energy conservation potential of transporta- 
tion-related measures being considered to increase carpooling, van- 
pooling and transit. It is intended for use by states and metropolitan 
planning organizations to calculate their localized energy impacts 
from implementation of various transportation policies. 


24460 Auto option. Rosenthal, B. Environment; 19: No. 5, 18- 
24(1977). 

Buses offer distinct flexibility over fixed-track transit systems 
for urban travel. However, contrary to popular belief, it does not 
necessarily follow that buses can substitute effectively for passenger 
cars and can, therefore, satisfy the present needs of urban travel. Nor 
can one conclude without careful study that buses would make a 
significant contribution to energy conservation. The numbers of 
automobiles and vehicle-miles traveled and the amount of fuel con- 
sumed have doubled every twenty years in the past. At this rate of 
growth, the fuel consumption of automobiles will exceed 130 billion 
gallons per year by 1990. In contrast, bus transportation’s growth is 
expected to be less than | percent by that time unless it is subsidized 
by the federal government. Studies show that the car overshadows 
the bus by about 93 percent to 5 percent of total urban passenger 
trips. The Department of Transportation is spending about $28 
million per year on research to develop bus technology in an attempt 
to reverse past negative growth trends. It is possible however that 
the greatest fuel savings can be achieved by design and use of 
energy-efficient automobiles rather than by substitution of buses for 
automobiles. 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 23067, 24158, 24182, 24197, 
24200, 24210, 24222, 24309, 24389 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 23618 


24461 (PB—269815) Energy efficiency improvement targets. Pe- 
troleum and coal products (SIC 29). Volume 1. (Gordian Associates, 
Inc., New York (USA)). 25 Jun 1976. Contract FEA-CR-04-60607. 
237p. NTIS PC Al1/MF AO1. 

In accordance with section 374 of the Energy Policy and 
Conservation Act (EPCA), Pub. L. 94-163, the Federal Energy 
Administration (FEA) proposed industrial energy efficiency im- 
provement targets for the ten most energy-consumptive manufactur- 
ing industries in the United States. This proposed target is based on 
the best available information and is established at the level which 
represents the maximum feasible improvement in energy efficiency 
that the Petroleum and Coal Products Industry (Standard Industrial 
Classification 29) can achieve by January 1, 1980, taking into ac- 
count considerations of the technological feasibility and economic 
practicability of using alternative operating procedures and more 
energy efficient technologies. The draft target represents the per- 
centage reduction in energy consumed per unit of output or activity 
pd can be achieved between calendar year 1972 and January 1, 
1980. 


24462 (PB—269816) Energy efficiency improvement targets. Pe- 
troleum and coal products (SIC 29). Volume 2. Technical appendices. 
(Gordian Associates, Inc., New York (USA)). 25 Jun 1976. Contract 
FEA-CR-04-60607. 327p. NTIS PC A15/MF AOl. 

The appendix contains the detailed supporting documentation 
and rationale for the energy efficiency improvement goals for each 
of the component industries in SIC 29. 


24463 (PB—269817) Energy efficiency improvement targets. Pe- 
troleum and coal products (SIC 29). Volume 3. Final documenta- 
tion. (Gordian Associates, Inc., New York (USA)). 3 Mar 1977. 
Contract FEA-CR-04-60607. 48p. NTIS PC A03/MF AO1. 
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In accordance with section 374 of the Energy Policy and 
Conservation Act (EPCA), Pub. L. 94-163, the Federal Energy 
Administration (FEA) proposed industrial energy efficiency im- 
provement targets for the ten most energy-consumptive manufactur- 
ing industries in the United States, and invited the oral and written 
presentation of views thereon by interested persons. Following 
public hearings and review of the written comments which were 
submitted to FEA, the final targets for Petroleum and Coal Products 
Industry (Standard Industrial Classification 29) have been developed 
and are described in this report. 


24464 Take-off with 150 KW. Heiderhoff, H. Schweissen Schnei- 
den; 29: No. 9, E5-E8(Sep 1977). (In German). 

Today, the Rheinisch-Westfaelische Elektrizitaetswerk AG 
(RWE) is one of the major utilities in Europe. From the point of 
view of welding engineering, the author outlines the economic and 
technical development of the undertaking and the primary energy 
carriers used. The 1 1/2 decades of experience with nuclear energy, 
the endangered security of energy supply, and the possible loss of 
nuclear power plant technology are discussed. Finally, a few com- 
ments are made on the role of welding engineering in the field of 
energy supply and on cooperation with research institutions. 


24465 Secondary fuel-energy resources of the phosphorus indus- 
try. Rosenberg, E.Kh.; Belov, V.N.; Shishkin, 1.A. Sov. Chem. Ind. 
(Engl. Transl.); 9: No. 6, 456-458(Jun 1977). 

Translated from Khim. Prom-st.; 9: No. 6, 437-438(Jun 1977). 

Qualitative and quantitative characteristics of secondary fuel 
and energy resources in the phosphorus industry are given. Aspects 
of using the chemical fuel of phosphorus furnace exhaust gases, the 
sensible heat of molten phosphorus slags, and of certain other 
products are discussed. 


24466 Environmental, economic, and conservation aspects of inte- 
grated energy systems. Hilsen, N.B. (Georgia Inst. of Tech., Atlanta); 
Fletcher, G.R.; Wilkins, R.D.; Tiller J.S.; Lee, C.C. pp 621-628 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

An Integrated Energy System (IES), in which utility power 
plants supply both electrical and steam needs to one or more nearby 
industries, results in increased energy efficiency, reduced pollutants, 
and reduced overall cost. In order to assess the potential for IES 
development, an environmental, economic, energy efficiency and 
social impact analysis is conducted. Differences between the Status 
Quo approach to providing steam and electric power to industries is 
compared with the IES approach through a Cost-Benefit Analysis. 
Several IES concepts are analyzed using the techniques described. A 
rationale for the IES, a methodology for analyzing IES concepts, 
and results of an analysis for one specific concept are presented. 


MATERIALS 
REFER ALSO TO CITATION(S) 24469, 24493 


24467 (PB—270445) Supply response to residential insulation 
retrofit demand. (ICF, Inc., Washington, D.C. (USA)). 17 Jun 1977. 
Contract FEA-P-14-77-5438-0. 45p. NTIS PC A03/MF AOl1. 

The report analyzes the U.S. insulation industry in order to 
estimate current and planned industry capacity, potential demand for 
insulation throughout its various markets, and industry pricing be- 
havior. These are important issues because of the og proposal 
to enact a tax credit for energy-conserving investments. Such a tax 
credit could increase the demand for insulation in retrofitting resi- 
dences, a market that has been strong and growing over the past few 
years. Data were obtained through extensive interviews with repre- 
sentatives of the insulation industry associations, company officials, 
financial analysts, and other experts. Therefore, the analysis and 
conclusions of this report are dependent to a considerable degree on 
industry data sources. 


24468 Ammonia recovery by scrubbing and condensing. Law- 
rence, J. (to Cluett, Peabody and Co., Inc.). US Patent 4,058,375. 15 
Nov 1977. Filed date 25 Nov 1975. 4p. 

A method and apparatus are described for recovering ammo- 
nia from a waste gas mixture comprising ammonia with air and 
water vapor or with steam. The waste gas is bubbled upwardly 
through an aqueous bath in a condenser, and then through a scrub- 
ber in direct contact with a spray of fresh water. The scrubber and 
condenser are formed integrally so that fresh ammonia water from 
the scrubber joins the aqueous bath in the condenser. The tempera- 
ture of the aqueous bath is controlled, preferably by sensing the 
temperature thereof to control flow of cooling fluid in noncontact 
heat exchange with aqueous bath in the condenser. Aqueous ammo- 
nia from the bath is withdrawn as product, but it is recycled to the 
bath if its ammonia concentration is inadequate. 





MAY 31, 1978 


EQUIPMENT AND PROCESSES 


REFER ALSO TO CITATION(S) 23028, 23029, 23618, 24439, 
24513, 24514, 24833 


24469 (HEDL-SA—1191(Rev.)) Tribology: research and devel- 
opment needs in advanced energy technology. Johnson, R.N. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1977. 
Contract EY-76-C-14-2170. 30p. (CONF-770237—1). Dep. NTIS, 
PC A03/MF AOl. 

From Workshop on tribology in energy technology; Wash- 
ington, DC, USA (7 Feb 1977). 

Poorly controlled wear and friction affects energy conserva- 
tion, material conservation, and the reliability and safety of mechani- 
cal systems, and is estimated to cost U.S. industries $16 billion/yr. 
ERDA’'s National Friction, Wear, and Self-Welding Program and its 
accomplishments are described. This program includes studies of 
wear and friction problems in high temperature and unusual environ- 
ments, €.g., as experienced by LMFBR components, and common to 
much technology involving energy conversion using fossil-fuel, geo- 
thermal, nuclear, and solar resources. Program activities for tribo- 
logy information handling and wear and friction testing are dis- 
cussed. (LCL) 


24470 (PB—271023) Use of organic solvents in textile sizing and 
desizing. Final report, May 1975—March 1977. Perkins, W.S.; Hall, 
D.M.; Slaten, B.L.; Walker, R.P.; Farrow, J.C. (Auburn Univ., Ala. 
(USA). Alabama Textile Education Foundation). Jul 1977. 81p. 
NTIS PC A05/MF AO1. 

Results of a study of textile sizing and desizing in organic 
solvents are presented. Properties of materials applicable as warp 
sizes in organic solvents were satisfactory for use as warp sizes. 
Properties of fabrics made from solvent-sized yarns were equal in 
quality to those of fabrics made from aqueous-sized yarns. Energy 
consumption for solvent sizing and desizing is essentially equivalent 
to that required in conventional aqueous systems. Costs of solvent 
and aqueous sizing and desizing are about equivalent if the estimates 
include anticipated 1983 wastewater treatment costs. Major materials 
cost in solvent operations is for solvent lost in the process (7.3%); 
the loss can be reduced by proper engineering design. Solvent sizing 
and desizing would virtually eliminate all of the biochemical oxygen 
demand (BOD) load in wastewater effluents typical in aqueous 
operations. 


24471 (PB—271084) Energy efficiency improvement target in the 
textile mill products industry (SIC 22). Volume 1. Draft target support 
document. (SCS Engineers, Reston, Va. (USA)). 26 Jun 1976. 382p. 
NTIS PC A17/MF AOl1. 

In accordance with section 374 of the Energy Policy and 
Conservation Act (EPCA), the Federal Energy Administration 
(FEA) proposed industrial energy efficiency improvement targets 
for the ten most energy-consumptive manufacturing industries in the 
United States. This proposed target is based on the best available 
information and is established at the level which represents the 
maximum feasible improvement in energy efficiency that the Textile 
Mill Product Industry (Standard Industrial Classification 22) can 
achieve by January 1, 1980, taking into account considerations of the 
technological feasibility and economic practicability of using alterna- 
tive operating procedures and more energy efficient technologies. 
The draft target represents the percentage reduction in energy 
consumed per unit of output or activity that can be achieved 
between calendar year 1972 and January 1, 1980. 


24472 (PB—271085) Energy efficiency improvement target in the 
textile mill products industry (SIC 22). Volume 2. Final target support 
document. (SCS Engineers, Reston, Va. (USA)). 4 Feb 1977. 47p. 
NTIS PC A03/MF AOl. 

In accordance with section 374 of the Energy Policy and 
Conservation Act (EPCA), the Federal Energy Administration 
(FEA) proposed industrial energy efficiency improvement targets 
for the ten most energy-consumptive manufacturing industries in the 
United States, and invited the oral and written presentation of views 
thereon by interested persons. Following public hearings and review 
of the written comments which were submitted to FEA, the final 
targets for Textile Mill Product Industry (Standard Industrial Classi- 
fication 22) have been developed and are described in this report. 


24473 ERDA/P and WA program for demonstration of advanced 
industrial gas turbine cooling and high pressure compressor technol- 
ogy. Schweltzer, J.K.; Brown, B.T. pp 216-222 of In Proceedings of 
the 12th intersociety energy conversion engineering conference. 
Vol. I. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The objective of the program described is to demonstrate the 
utilization of advanced aircraft turbine cooling and high pressure 
compressor technology to achieve high performance, improved du- 
rability, and low initial cost in a 15,000 shp/10 Mw class industrial 
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gas turbine. Conceptual engine optimization studies and the detailed 
analytical and mechanical design of the compressor and turbine 
critical component test rigs were completed. Component validation 
testing and a gas generator demonstrator test are planned in subse- 
quent phases. The advanced single-spool compressor employs low 
aspect ratio axial compressor blading and a centrifugal back end 
stage to achieve 18 : 1 pressure ratio at 90 percent polytropic 
efficiency in only 7 stages. An innovative turbine air cooling ap- 
proach in which the airfoils are fabricated from a series of bonded 
wafers with intricate convective cooling passages is utilized to attain 
a 20,000 hour life at a combustor exit temperature of 1371°C 
(2500°F). 


24474 Energy-efficient desiccant drying/dehumidification using 
solar or fossil fuel energy. Ko, S.M.; Merrifield, D.V. (Lockheed 
Missiles and Space Co., Inc., Huntsville, AL). pp 434-441 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The regenerated desiccant crop drying concept is technically 
feasible and is capable of achieving a drying efficiency of approxi- 
mately twice that of conventional crop drying systems. When using 
a fossil fuel energy source, energy savings will be approximately 40 
to 50 percent. With solar energy input, the total fossil fuel savings 
can be 70 to 90 percent. As with other new energy conserving 
systems that are presently capital-intensive, the economic viability of 
the system will be dependent on future capital cost reductions, on 
the future price of fossil fuels, and on the specific application of the 
system. Regarding agricultural applications, it was concluded that 
the regenerated desiccant drying system, with or without the use of 
solar energy, will be economically best suited for a large central 
processing application, where it can receive a maximum amount of 
use and will benefit from economy-of-scale cost considerations. 


24475 Biphase turbines for diesel bottoming. Hays, L. (Biphase 
Engines, Inc., Santa Monica, CA); Neal, J. pp 473-481 of In Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Application of a two-phase turbine system to waste heat 
recovery was examined. Bottoming cycle efficiencies ranging from 
15 to 30 percent were calculated for a 720°F diesel exhaust tempera- 
ture. A single stage demonstration unit, designed for non-toxic fluids 
(water and Dowtherm A) and for atmospheric seals and bearings, 
had a cycle efficiency of 23 percent. The net output power was 276 
hp at 8000 rpm, increasing the total shaft power from 1800 hp for the 
diesel alone, to 2076 hp for the combined system. A four stage 
organic turbine, for the same application, had a rotational speed of 
14,700 rpm while a four stage steam turbine had 26,000 rpm. An 
additional reduction in capital cost was found to result from the use 
of a contact heat exchanger instead of tube-fin construction. The 
cost of a contact heat exchanger was only $35 to 52/kWe compared 
to $98/kWe for a tube-fin heat exchanger. The major improvement 
leading to higher cycle efficiency and lower turbine rpm was found 
to be the use of a liquid component with lower sensible heat. 


24476 Steam and heat. Jnd.-Anz.; 98: No. 54/55, 979-981(Jul 
1976). (In German). 

The specialist group Steam and Heat were introduced at the 
Hannover Fair 76 for the first time. Steam, hot water and heating are 
used in many forms in industry and trade. The offer was made for 
the smaller and medium industries and heating industries, as well as 
for large industries and power economy. It included steam boilers 
and automatic machines of various sizes up to 4,500 kg/h saturated 
steam, for high-pressure, low-pressure and hot water with oil, gas or 
combined burner, furthermore hot oil heaters, fast steam generators, 
small boilers, boilers according to choice for common fuels and 
burnable industrial wastes, circulating-gas heaters, rotating oil atom- 
izers, countercurrent heat exchangers, pipe insulations, compensa- 
tors, exhaust gas filters. The flue gas desulphurization according to 
the BF method has no disposal problems, it produces valuable side- 
products instead. 


24477 Allowance for the effect of long-term air temperature 
fluctuations on energy consumed in industry. Zhukov, D.F.; Iskren- 
kova, I.I. (Krzhizhanovskii Energetics Inst., Minsk). Heat Transfer - 
Sov. Res.; 8: No. 6, 143-147(1976). 

Translated from Nauchnyye i Prikladnyye Problemy Energe- 
tiki; 1: 69-72(1974). 

The results of analysis of variation in yearly and quarterly 
temperatures relative to the long-term mean, and their effect on 
thermal energy consumption in industry are presented. This effect is 
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significant and allowance for it must be made in specifying and 
estimating energy consumption. 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 23450, 23451, 23654, 24393, 
24475, 24488, 24544 


24478 (ORNL/TM—5841) Power plant reject heat utilization: 
an assessment of the potential for wide-scale im tation. Ols- 
zewski, M. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. 
Contract W-7405-ENG-26. 5ip. Dep. NTIS, PC A05/MF AOl. 

An assessment of the relative economic and heat utilization 
merits of plant reject heat utilization systems was made in an effort 
to indicate those technologies that show the greatest potential for 
wide-scale implementation in the power generating industry. The 
heat utilization systems were designed to accommodate the yearly 
cooling needs of a 1000-MW(e) power plant. Thus, for the purposes 
of this study, it was assumed that these systems replaced the cooling 
tower as the primary condenser cooling water heat dissipation 
system. Implementation potential and user incentive considerations 
were used in assessing the technologies. Assessment of the imple- 
mentation potential included economic, marketing, and power plant 
performance criteria. The user incentive assessment essentially 
viewed the use of reject heat from the user’s perspective. Heat costs 
and performance characteristics of the heat utilization system were 
the criteria used in this assessment. The two analyses were combined 
in the overall assessment. The overall assessment indicated that 
extensive pond aquaculture offered the greatest potential for wide- 
scale implementation. This was followed by animal rearing, algal 
pond, greenhouse, intensive aquaculture and undersoil heating sys- 
tems. Based on this assessment, it is recommended that extensive 
pond aquaculture should receive top research priority. Animal rear- 
ing, algal pond and greenhouse research should also be vigorously 
pursued. It appears that intensive aquaculture can be investigated in 
certain locations but undersoil heating should not be pursued. 


24479 Ventilation system with thermal energy recovery. Johnson, 
A.C.W. (to Combustion Research Corp.). US Patent 4,049,404. 20 
Sep 1977. Filed date 31 Jul 1975. 8p. 

A description is given of a high performance ventilation 
system with means for recovering a high percentage of sensible and 
latent thermal energy from the exhausted air for return via the 
supply air. Two matrices of thermally absorbent, expanded honey- 
comb material are respectively alternately interconnected with fan- 
driven supply and exhaust paths via a valve device to store energy in 
one matrix while retrieving energy from the other. Constant air flow 
direction is maintained in the ventilated area. The valve may be 
thermostat controlled. The matrices are preferably formed of a 
fibrous organic material such as paper, in an expandable honeycomb 
configuration, and resin impregnated for durability and strength. A 
degree of residual flexibility is desired whereby the matrices may be 
adjusted for fitting, air control and cleaning purposes. 


24480 (ORNL-tr—4482) Use of waste heat for fish breeding. 
Bulychev, T.N. May 1977. Translation by S.D. Blalock, Jr. from the 
Russian, The Joint Soviet-American Committee on Cooperation in 
the Field of Electric Power Plant Heat Extraction (Theme 080203), 
The Teploelektroproyekt Inst., May 1977, Moscow, pp 1-11. 11p. 
Dep. NTIS, PC A02/MF AO1. 

The report covers the issue of practical significance of gener- 
ating stations’ waste warm water utilization for warm water fish- 
breeding. A description is given of various kinds of fish-breeding 
farms which utilize waste warm water of power generating stations; 
conditions for utilization of waste heat by various kinds of fish- 
breeding farms; fish species, bred in warm water fisheries; efficiency 
of various kinds of fish-breeding farms. Merits and demerits of 
various kinds of fish-breeding farms are evaluated and methods for 
increasing the profitability of these farms are indicated. On the basis 
of design data two existing fish-breeding farms are described and 
technology of marketable fish-breeding at these farms is briefly 
outlined. Essential problems whose solution requires special investi- 
gation and development work are listed; subjects of investigations to 
be accomplished by 1980 are given as well as the expected most 
important results of such studies. 


24481 Performance of absorption cycle operating with low ther- 
mal-potential energy sources for direct-contact cooling applications. 
Borde, I.; Yaron, I.; Jelinek, M. (Ben-Gurion Univ. of the Negev, 
Beersheba, Israel). pp 482-488 of In Proceedings of the 12th interso- 
ciety energy conversion engineering conference. Vol. I. La Grange 
Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Low thermal-potential energy sources, e.g. waste heat, solar 
energy, etc., can be utilized for refrigeration or cooling in various 
industrial applications. Suitable working solutions were selected to 
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operate in an absorption refrigeration cycle. A computer program 
delineated the ranges of feasible operating parameters and chose the 
optimal = conditions for given energy sources, refrigeration 
requirements and ambient conditions. The effects of various param- 
eters upon the coefficient of performance and the circulation ratio of 
the system were investigated. With Freon 22 as refrigerant, the 
feasibility was demonstrated of obtaining efficient cooling by direct- 
contact evaporation. Specific fields of application are indicated. 


24482 Heat pipes for hostile environments in energy conservation 
applications. Basiulis, A.; Ewell, G.I. (Hughes Aircraft Co., Tor- 
rance, CA). pp 493-497 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Heat pipes offer many advantages for potential use in energy 
recovery applications: unrestricted form factor, large choice of 
materials and material combinations, and each heat pipe can operate 
independently or in concert with other heat pipes in the heat 
recovery unit. A program was initiated to develop heat pipes for 
hostile environments such as sulfur plants and coal gasifiers. Heat 
pipe materials and potential coatings were evaluated for corrosive 
and abrasive environments from 200°C to 600°C. The study made 
indicated that heat pipes can be designed and built for heat recovery, 
but compatibility data in the environment was lacking, and that field 
test data is badly needed. A heat pipe test vehicle for data acquisition 
was designed, fabricated, and bench modei tests were completed. A 
test vehicle is ready for field tests in sulfur plants and coal gasifiers. 


24483 Energy savings thru heat recovery in the glass industry. 
Cutler, R.R. (Albert C. Wood Associates, Philadelphia); White, 
D.A. pp 505-510 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The joint effort of the client and consulting engineer in the 
implementation of successful heat recovery projects is outlined. 
Philadelphia Quartz Company is the leading supplier of soluble 
sodium silicates and a highly energy sensitive company. Albert C. 
Wood Associates, Consulting Engineers worked with Philadelphia 
Quartz Company to define projects and establish economic justifica- 
tion. Described are the preliminary studies, various applications 
studies, economic and project justifications through fuel savings, 
heat recovery system description, boiler design, installation, and 
operational experiences. This experience has shown the economic 
benefits to an industrial client and the significant energy savings that 
are available to this and other energy sensitive industries. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 22985, 23054, 23055, 23308, 
23309, 23661, 24175, 24176, 24180, 24184, 24547, 24548, 24551, 
24917, 24918, 24919 


24484 (PB—270854) Survey of uses of waste materials in con- 
struction in the United States. Clifton, J.R.; Brown, P.W.; Frohn- 
dorff, G. (National Bureau of Standards, Washington, D.C. (USA)). 
Jul 1977. 64p. (NBSIR—77-1244). NTIS PC A04/MF AO1. 

This survey covers the sources, amounts and disposal of 
major mining, industrial and municipal wastes available in the 48 
conterminous states of the United States along with their present and 
potential uses as construction materials. In this report wastes from 
mining, industrial and municipal sources are treated separately and in 
that order. This is the order of decreasing amount of usable wastes 
available from each major classification. Wastes from mineral, metal- 
lic ore and coal mining operations are covered in Section 2. Industri- 
al wastes are treated in tions 3 to 5, with Section 3 describing a 
variety of important wastes which have found few markets; by- 
products from coal combustion, which are examples of wastes for 
which there are growing markets, are discussed in Section 4; and 
Section 5 covers slags, by-products which are already extensively 
used as aggregates in construction but for which there may be higher 
value uses. Municipal wastes, including municipal refuse, incinerator 
residue, glass, demolition waste and sewage sludge, are the subject of 
Section 6. Then Section 7 is directed towards some potential wastes 
which may be generated in substantial amounts by emerging technol- 
ogies related to energy production and environmental protection. 
Obstacles to and incentives for the increased use of waste materials 
in construction are discussed in Section 8. 


24485 (PB—271007) Feasibility of utilizing solid wastes for 
building materials. Executive summary. Jackson, G.; Ware, S. (Ebon 
Research Systems, Silver Spring, Md. (USA)). Jun 1977. 96p. NTIS 
PC A05/MF AO1. 
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This report focuses on two phases of a suggested four phase 
study to evaluate the rece Hertel and commercial possibilities of 
waste - derived composites. The first phase involved a joint and 

—— rehensive literature search to identify wastes with potential as 
building materials. Limited laboratory studies were conducted on 
composite materials produced from the more promising wastes in- 
vestigated. A composite material was defined as a product contain- 
ing a filler, a reinforcement and a matrix. Various characteristics 
were considered desirable for the filler, the reinforcement and the 
matrix. The wastes identified through the literature search were 
evaluated against these desirable properties. A listing of the evalua- 
tive criteria and the rating system used is presented. Filler materials 
reviewed included fly ~ 4 crushed glass, phosphate slimes, silicate 
waste, shredded refuse, waste plastic, wood bark, rice hulls, taconite, 
red mud, coal waste foundry ash and sawdust. Reinforcement mate- 
rials reviewed included carbonized lignin, bagasse, wheat straw, 
bark, kenaf, bamboo, wood = cotton waste and glass roving. 
Sewage sludge, sawdust, rice hulls, plastic scrap and waste glass also 
received attention as reinforcements. 


24486 (PB—271014) Ammonium-carbonate leaching of metal 
values from water-treatment sludges. Final report. Hallowell, J.B.; 
Bartlett, E.S.; Cherry, R.H. (Battelle Columbus Labs., Ohio (USA)). 
Jun 1977. 69p. NTIS PC A04/MF AO1. 

This project was undertaken to explore and develop processes 
based on ammoniacal leaching to recover metal values from metal- 
finishing wastewater treatment sludges. The objective was to elimi- 
nate or to reduce sufficiently the heavy metal content of the sludge 
so that it would no longer constitute a potential ecological hazard, 
thus greatly reducing the cost of sludge disposal. Preferred leaching 
conditions were defined. With two-stage leaching at SOC in concen- 
trated ammonium carbonate, the copper-plus-nickel content can be 
reduced to a level of less than 1 percent from an original content on 
the order of 10 percent. By roasting the depleted sludge with soda 
ash, at least 80 percent of the chromium can be recovered in water- 
soluble form. Controlled-potential electrodeposition was shown to 
be capable of separately winning copper and nickel values from the 
pregnant ammoniacal leaching liquor. A process flow sheet is pre- 
sented, and process economics are reviewed. The process studied 
would be an alternative only if costs for disposal of sludge rose to 
the highest part of the current range. 


24487 (SAND—77-1127) Reclaiming sulfur hexafluoride: a 
system to repurify, store, and recirculate SF;. Staller, G.E.; Aker, 
M.F. Tr. (Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1977. 
Contract EY-76-C-04-0789. 1lp. Dep. NTIS, PC A02/MF AOl. 

Large quantities of sulfur hexafluoride (SFs) gas are used in 
the operation of electron beam accelerators in Sandia Laboratories 
Technical Area V. A commercial SF, gas transfer cart has been 
modified to reclaim this gas by repurification and storage for later 
use. The system will not be installed and in operation until about 
March 1978, but it is anticipated it will be much more economical 
_ current and estimated future costs for purchasing replacement 

6- 


24488 Device for cleaning and heat recovery from the exhaust 
gases in heat treatment and drying installations. Schraud, A.; 
Dressler, W. (to Artos Dr.-Ing. Meier Windhorst 
Kommanditgesellschaft). US Patent 4,068,709. 17 Jan 1978. Priority 
date 24 Oct 1974, German, Federal Republic of (F.R. Germany). 4p. 

A device for the cleaning and heat recovery from the exhaust 
gases in a production installation for drying and heat treatment in the 
textile industry consists of a housing having parallel double walled 
plates positioned with small intermediate spaces therebetween so 
that an exhaust air supply can be provided above the plates and 
exhaust below the plates and a countercurrent cooling fluid can flow 
through the double wall plates from below to above. This results in 
an improved heat exchange between the fluid and the air. In addi- 
tion, a turbulence can be created by the air flowing through the 
device to improve the transfer and the plates can also be corrugated 
in further embodiments. Plates can be easily removed for cleaning by 
means of novel connecting devices. 


24489 Application of advanced combustion technology for the 
disposal of toxic waste. Hemsath, K.H.; Schultz, T.J. (Midland-Ross 
Corp., Toledo). pp 29p, Paper 77-1 of In Combustion of cellulosic 
fuels. Combustion technology for pollution control. Berkeley, CA; 
Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

Advanced combustion technology has been appled in many 
unique ways to solve difficult pollution control problems. Two 
specific examples are airless paint drying and thermal paint stripping. 
In both cases, a novel approach to the combined problems of energy 
conservation and air pollution control has been employed. Combus- 
tion products are used for drying and thermal decomposition and are 
completely cleaned before being emitted. Due to the containment of 
all process gases substantial reduction of fuel consumption has been 
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achieved. In the airless paint drying process, the paint oven atmo- 
sphere consists of low oxygen flue products rather than air, eliminat- 
ing the over-ventilation requirements of normal ovens. Emission-free 
combustion of the paint solvent itself creates the atmosphere and 
heats the oven. Thermal paint stripping furnaces are direct fired, the 
furnace atmosphere contains reduced oxygen levels. The charred 
paint residue is easily removed by mechanical means. Two additional 
applications of advanced technology, namely disposal of chemical 
agent munitions for the U.S. Army, and disposal of sewage sludge 
containing the pesticide, Kepone, are also discussed. The process 
and equipment used for the chemical agent dis: plant and the 
equipment and safety procedures used during the Kepone inciner- 
ation tests are described. Some preliminary test results are presented. 


24490 Total hazardous waste disposal through combustion. 
Kiang, Y.H. (Trane Thermal Co., Conshohocken, PA). pp 30p, 
Paper 77-2 of In Combustion of cellulosic fuels. Combustion technol- 
ogy for pollution control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

There are different ways to dispose of hazardous liquid and 
gas wastes which are generated in industrial processes. However, the 
most effective method for the complete disposal of hazardous wastes 
is to use combustion technologies. Single and two stage combustion 
equipment for waste disposal application will be presented. The 
waste characteristics which govern the selection of either single or 
two stage combustion are discussed. One important waste property 
is the Btu content. For high Btu wastes, single stage combustion can 
be applied, but for low Btu wastes two stage process is required with 
the low Btu wastes oxidized in the second stage. For some instance, 
the chemical content of the wastes also dictates the selection. The 
importance of the design parameters, such as mixing, excess air, 
residence time and temperature, will be presented; as well as their 
interrelationship. The choice of the injector for liquid waste is also 
an important factor. The energy requirement for low Btu waste 
disposal is presented. Also discussed are the resource recovery 
processes centered on combustion technologies. The recovery of 
both energy and materials can be realized by using other process 
equipment in conjunction with combustion devices. 


24491 Energy conservation in the treatment of industrial 
wastewaters. Goldstein, D.J.; Probstein, R.F. (Water Purification 
Associates, Cambridge, MA). pp 469-472 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Public Law 92-500 mandating the application of Best Availa- 
ble Technology” by 1983 to the treatment of industrial wastewaters 
will require an annual energy expenditure of around one percent of 
the present United States consumption. The major water-consuming 
industries are examined and those streams requiring a large usage of 
energy in treatment are determined. Possibilities for alternative treat- 
ment procedures requiring less energy are mentioned, and fruitful 
areas for research and demonstration are given. 


24492 Review of the State of the Art of waste water treatment. 
Turney, R.J. (William Boby and Co. Pty Ltd., Scoresby, Australia). 
pp R8-R12 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The following waste water treatment methods are briefly 
described: chemical coagulation; membrane filtration; flotation proc- 
esses; aerobic and anaerobic filtration; activated sludge process; 
aeration in lagoons; anaerobic digestion; and sludge concentration 
and disposal. The main problem in industrial waste water treatment 
is achieving an acceptable final effluent quality at minimum cost. It is 
concluded that waste water treatment plants cannot be fully auto- 
mated, that skilled operators are required, and that as the costs 
increase in order to achieve ever higher quality waste water dis- 
charges from industrial plants, the Federal government must provide 
further economic assistance, e.g., tax write-offs, to industry to cover 
waste water treatment expenses. (LCL) 


24493 Recent examples of by-product utilization in B.H.P. 
Tegart, W.J.M; Mowat, G. (BHP Melbourne Research Labs., Clay- 
ton, Australia). pp T2-T4 of In Treatment, recycle, and disposal of 
ee LR.W. (ed.). Clayton, Australia; Monash Universi- 
ty ; 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

A case study is presented to illustrate how by-products are 
used from various sources within the iron and steel manufacturing 
facilities of the BHP Corporation in Australia. The by-product 
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considered is iron-bearing fines which cannot be economically recy- 
cled for use in steelmaking, but which can be used in making 

igments for the cement and paint industries. The items discussed 
include: methods for deriving brown, yellow, black, and red pig- 
ments from the fines; development of — control procedures for 
color grading; and the economic significance of providing a domes- 
tic supply of pigments in Australia to replace imported pigments. 
(LCL 


24494 Some problems in the recycling of waste ferruginous dusts 
from iron and steel production. Meikle, A.B. (A.L.S., Port Kembla, 
Australia); Nicol, S.K. pp T5-T6 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Current environmental and economic restrictions imposed on 
pyrometallurgical operations within the iron and steel industry have 
resulted in the adoption of stringent measures to minimize the 
production of waste in-plant dusts. These dusts are often rich in iron 
(40 percent Fe) and because of the tonnages involved (ca. 400,000 
tonne p.a.) they represent a valuable raw material. The dusts origi- 
nate from two principal sources: (1) from the thermal decrepitation 
of blast furnace burden material; and (2) from entrainment of liquid 
metal in the blowing gas streams associated with the basic oxygen 
furnace. The dusts are generally removed from the flue gases in two 
stages. Coarse particles are removed by cyclones or coarse drop-out 
boxes (dry products) while the finer particles are removed by 
electrostatic precipitation or, more generally, by wet ——s to 
produce dilute aqueous slurries. As a result of their fineness these 
materials have strong moisture retentiun characteristics. A typical 
value for the equilibrium moisture content for the slurries at 50 kPa 
would be about 45 percent w/w. If this value could be reduced to 
about 15 percent w/w many of the handling problems associated 
with these sludges could be significantly reduced by the adoption of 
briquetting or pelletizing procedures. Methods of achieving this 
moisture reduction are examined. 


24495 Continuous regeneration of hydrochloric acid pickle liq- 
uors. Taylor, J.C. (Lurgi Pty. Ltd., Melbourne). pp T10-T12 of In 
Treatment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

In recent years a rapidly increasing number of iron and steel 
mills have changed from using sulfuric acid to hydrochloric acid as a 
pickling agent. This has created a demand for a process to recover 
the spent acid for the twofold purpose of eliminating water pollution 
and saving acid costs. Further, if spent acid need not be disposed of, 
pickle lines can be operated with higher free HCl levels in the spent 
liquor, thus allowing faster rates of pickling and greater ieviiost 
of steel. The Lurgi regeneration process which achieves hydrochlo- 
ric acid recovery in excess of 99.5 percent is discussed. (LCL) 


24496 Review of methods of controlling impurities in electrolytes 
of electrolytic copper refineries. Dolan, D.S. (Bechtel Pacific Corp. 
Ltd., Melbourne). pp T16-T18 of In Treatment, recycle, and disposal 
of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash Uni- 
versity (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The wide variety of proven methods that are available for the 
control and recovery of impurities and by-products from electrolytes 
in electrolytic copper refineries are briefly reviewed. The develop- 
ment of such a wide variety of methods has been necessary to cope 
with the wide range of variables which influence refinery design, 
such as location, analysis of anodes, saleability of by-products and 
protection of the environment. 


24497 Disposal of solid wastes from an alumina refinery. 
Moodie, S.P. (Univ. of Queensland, St. Lucia, Australia); Hansen, R. 
pp T22-T25 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

An alumina refinery must dispose of about */, ton of solid 
wastes for every ton of alumina produced; about 90 percent of the 
solid wastes are tailings, normally called “red mud”. The quantity, 
composition and physical properties of the wastes suggest a great 
potential for exploitation, and numerous investigations have been 
initiated to exploit some property of the waste. The more significant 
investigations are described. 


24498 Rehabilitation of mine wastes in northern Australia: prob- 
lems and approaches, Bell, L.C.; Whiteman, P.C. (Univ. of Queens- 
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land, St. Lucia, Australia). pp T26-T28 of In Treatment, recycle, and 
di of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

All the mining companies in northern Australia are emphasiz- 
ing the vegetation strategy in their mine waste rehabilitation pro- 
grams. The limitations and complexities of revegetation schemes are 
discussed. It is concluded that the agricultural scientist is best suited 
for evaluating the environmental impact of mining and for undertak- 
ing the basic and applied research needed to affect the restoration of 
the mined landscape. (LCL) 


24499 Utilization of waste material as fill in a large scale mining 
operation. Kirkby, R.W.; Happ, J.V. (Mount Isa Mines Ltd., Austra- 
lia). pp T29-T31 of In Treatment, recycle, and disposal of wastes. 
Johnston, I.R.W. (ed.). Clayton, Australia; Monash University 
(1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The generation of solid wastes in all stages of the mineral 
extraction process is discussed, and the desirability and economics of 
using stabili fill produced by cementing coarse fractions of mill 
tailings and rocks for stopping and backfill operations in under- 
ground mining are described. (LCL) 


24500 Treatment of acid mine drainage from a pyrite mine. 
Blesing, N.V.; Lackey, J.A. (Australian Mineral Development Labs., 
Adelaide). pp T32-T34 of In Treatment, recycle, and dis of 
irr ‘wavy LR.W. (ed.). Clayton, Australia; Monash Universi- 
ty (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Acid mine drainage from working and abandoned coal and 
base metal mines currently constitutes a pollution problem in some 
parts of the mining industry. Seepages and run-off from worked out 
quarries and mine-dumps can contain high concentrations of dis- 
solved solids including iron and, because of their low pH, possibly 
other toxic metals including aluminium, manganese, zinc and cadmi- 
um. Such is the situation at Brukunga near Nairne, South Australia, 
where an open-cut pyrite mine has been abandoned since 1972 and 
acid waters containing excessive amounts of heavy metals contami- 
nate a river system whose water is required for irrigation and stock 
watering. Other adverse environmental effects include the deposition 
of precipitates on natural vegetation in the river-bed and possible 
damage to soils in vineyards irrigated with the water. The flow and 
chemical characteristics of drainage from the Brukunga mine are 
described and treatment methods which have been considered to 
overcome this pollution problem are discussed. These methods in- 
clude: treatment of acid at the source; waste evaporation; neutraliza- 
tion; and soil revegetation. (LCL) 


24501 Water recovery from a clay slime. Sparrow, G.J. (Com- 
monwealth Scientific and Industrial Research Organization, Port 
Melbourne, Australia). pp T35-T36 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Effluents from mining and mineral processing operations are 
difficult to dispose of satisfactorily when they contain finely divided 
solids, particularly when clay minerals are present. The tailing 
streams containing the clay slimes are usually discharged into an 
excavation or pond system where the clay is allowed to settle. 
However, as much of the clay is in the micron and sub-micron size 
range it settles very slowly (if at all). An open, loosely packed 
sediment results which retains substantial amounts of water. Two 
new approaches for removing this water are presented. The first 
involves the addition of a coarser sand fraction to the slime as it is 
discharged. The presence of the sand increases the rate at which the 
clay settles by providing channels through which the water can 
escape. Also it raises the density of the flocs, increasing the rate of 
solidification. The second method removes water from the slime, not 
only from above the settled clay, but also from below the sediment. 
This requires the construction of a sand bed at the base of the dam 
with a system of drainpipes below the bed to remove water which 
filters through the sand bed. The volume of water removed from the 
slime and subsequently recycled should be increased using this 
process. The effect of coagulants and flocculants on the efficiency of 
this process is being investigated. Results for kaolinite slimes from 
sand washing operations will be presented. 


24502 Inplant waste abatement or process modification for zero 
. Dureau, M.B. (Envirotech. Australia Pty. Ltd., Artar- 
mon). pp T37-T38 of In Treatment, recycle, and disposal of wastes. 
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on ILR.W. (ed.). Clayton, Australia; Monash University 
1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The multitude of ways are considered in which waste prod- 
ucts can be reduced, removed or recovered by careful, innovative 
= and by intelligent plant operation. Although gaseous and solid 

ges are of grave concern the emphasis here is on liquid 
industral effluents and discussion is subdivided as follows: good 
housekeeping and loss prevention; waste segregation and concentra- 
tion; process modification; water conservation and reuse; and by- 
product recovery. An effluent-free pulp mill which is an ultramo- 
dern system incorporating many of the above techniques is de- 
scribed. 


24503 Investigations into the treatment of petrochemical wastes. 
Lyons, B.J.; Parker, J.G. (Water Science Labs., Carlton, Australia). 
pp T39-T42 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The characteristics of waste water from petroleum refineries 
or the petrochemical industry, pollution control requirements for the 
discharge of waste to surface waters, and physical, chemical, and 
wae methods for treating such waste waters are discussed. 


24504 Liquid chemical waste destruction. Skinner, E. (Alfa— 
Laval Pty. Ltd., Sydney). pp T45-T47 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The design, operation, locations, and performance of the 
Cellco Incinerator which has been in use throughout the world for 
many years and which has been redesigned for the incineration of 
(ECL wastes of various sources and composition are discussed. 
LCL) 


24505 Hydrochemical effects of injecting liquid waste into a 
basalt aquifer near Laverton, Victoria. Riha, M. (Geological Survey 
of Victoria, Australia). pp T48-T50 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The basalt aquifer of the western suburbs of Melbourne has 
been polluted by injecting acidic wastes derived from pigment 
manufacturing down two disposal bores. This study describes and 
identifies the area of degraded groundwater around the disposal 
center and the potential effect on the quality of the groundwater. 
The chemical nature of the degraded water is identified with particu- 
lar emphasis on its areal and vertical distribution and rate and 
direction of movement. The interrelationship of the native water, 
introduced fluids, and host rock is discussed. 


24506 Use of renovated water in cooling towers. Trussell, R.R. 
(Consulting Engineers, Inc., Pasadena, CA). pp T51-T53 of In 
Treatment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Limitations on the use of processed waste water in cooling 
towers and the cost and performance of such reclaimed water use in 
Contra Costa County, California, are discussed. (LCL) 


24507 Regeneration of caustic potash solution used for the dis- 
posal of gaseous fluorides. Royston, D.; Burwell, A.; Janov, J.; Le 
Page, A.H.; Levins, D.M.; Ring, R.J.; Vilkaitis, V.K. (Australian 
Atomic Energy Commission Research Establishments, Lucas 
Heights). pp T54-T56 of In Treatment, recycle, and disposal of 
wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash Universi- 
ty (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

A system for the disposal of fluorine and gaseous hydrogen 
fluoride was developed as part of an experimental 1500 A fluorine 
cell facility used to investigate the production of fluorine. The cell 
produced fluorine and hydrogen at 0.24 1 s~* with both gases 
containing approximately 10 vol. percent hydrogen fluoride. These 
off-gases were disposed of continuously by scrubbing with 5 to 8.5 
wt percent caustic potash solution which was regenerated by reac- 
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tion with lime on a batch basis. The selection of the system and its 
operation and performance are descri 


24508 Fixed film reactor performance and simulation for nitrifi- 
cation—denitrification of organic wastes. Roberts, J. (Univ. of New- 
castle, Australia). pp T62-T64 of In Treatment, recycle, and disposal 
of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash Uni- 
versity (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The practice of Environmental Protection Agencies to limit 
the concentration of ammonia permitted in effluents discharged to 
watercourses and rivers appears to be increasing as also nitrate- 
nitrites. However, at many of those waste dis works that have 
been operated with the intention of removing ammonia by nitrifica- 
tion during biological treatment, difficulties have been encountered, 
especially at works using the activated sludge process. Major prob- 
lems occur when, influent moves outside the pH range 6.5 to 10; 
very poor recovery after slugs shock loading or effect of inhibitors 
such as heavy metal ions or insecticides. Much smoother perform- 
ance is always the case, with slug recovery very rapid—within a 
day—for high surface area trickling filters or fixed film reactors 
(FFR). Activated sludge plants and trickling filter effluents may 
contain from 0 to 50 mg/L nitrate, depending upon the total nitro- 
gen content of influent, the organic loading and operating tempera- 
ture. The predominant method of denitrifying such effluents in pilot 
studies has been anaerobic up or downflow flooded or trickling 
filters. A supplementary carbon source is n to provide the 
energy of reaction for reduction of nitrate ion. Methanol has been 
found both economic and convenient. This denitrification stage is 
planned for commissioning in mid 1976. There has been a growing 
research interest in pilot plant nitrification and denitrification investi- 
gations. 


24509 Recovery of methyl bromide from wheat fumigation by 
adsorption. Martin, D.F.; Leung, L.S.; White, E.T. (University of 
Queensland, Brisbane). pp T121-T124 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The methyl bromide used in fumigating grain silos can be 
recovered for reuse by adsorption in activated carbon. Laboratory 
measurements evaluated the capacity and kinetics of an activated 
carbon adsorbent and these were used to give a preliminary design 
of a full scale unit capable of being mounted on a truck or trailer. 
The initial cost of this unit would be about $12,000 (excluding truck) 
and the estimated operating cost about $70 per silo fumigated. Its use 
would give a considerable reduction in the emission of a very 
poisonous pollutant to the atmosphere. The process warrants further 
development at the pilot scale. 


24510 Agriculture for zero waste: the IPPI concept. Gartside, G. 
(Commonwealth Scientific and Industrial Research Organization, 
South Melbourne). pp T134-T136 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The concept of Integrated Photosynthetic Product Industries 
(IPPI) is aimed at deriving maximum economic benefit from the 
resources of land and solar energy while at the same time satisfying 
social and environmental requirements. The optimization of the 
production of photosynthetic products should done with due 
regard to soil fertility. The project is based on the use of crops as 
simultaneous resources of food, energy, and consumer products. One 
aim of the study is the avoidance of waste materials, or in a positive 
sense, the efficient use of resources. The focal point of the IPPI 
studies is the fractionation of the plant material. This must be 
achieved in such a way as to provide an acceptable input for an 
appropriate processing stream. Some detail will be given of the 
fractionation studies that have been done on lucerne and kenaf. The 
availability of land is not limitless and soon there could be conflict- 
ing demands for its use. There is an increasing demand for linking 
higher productivity with increased efficiency in the use of resources 
of fossil fuels and minerals. These resources are vital for the produc- 
tion of fertilizers, chemicals, electricity, petrol, and machinery. Thus, 
more efficient use must be made in the use of these agricultural 
inputs. The harvesting time for the crop and the processing should 
be so arranged as to derive maximum advantage Et rom the different 
plant components. For instance, a lot of waste of plant resources 
follows from the low value of cellulosic-rich stalk of cereal crops. 
However, much food value can be extracted from the plants in their 
vegetative stage and the cellulosic portion is easier to process. The 
research is thus examining the fractionation of plants in their vegeta- 
tive stage with the aim of full utilization of a green crop. No waste 
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means more efficient use of resources. When we throw away or fail 
to harvest part of the crop we are also throwing away a portion of 
the agricultural inputs that have been used. 


24511 Low effluent pulping of wood chips with high pressure 
sulfur dioxide. Mamers, H. (Commonwealth Scientific and Industrial 
Research Organization, South Melbourne); Grave, N.C. pp T137- 
T139 of In Treatment, recycle, and disposal of wastes. Johnston, 
1.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF- —_. 

Sulfur dioxide vapor phase pulping at pressures of 2.14 to 3.69 
MPa and temperatures of 90 to 120°C offers a rapid method of 
digesting ammonia-impregnated woodchips to produce acid sulfite 
type ay pulps of commercial quality. The ash-free effluents gener- 
ated by the process can be treated more efficiently and economically 
then corresponding effluents generated by established pulping tech- 
niques. 


24512 Pulp and paper industry as a scavenger. Watson, A.J.; 
Liversidge, R.M. (Commonwealth Scientific and Industrial Research 
Organization, Melbourne). pp T140-T142 of In Treatment, recycle, 
and disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

It can be seen that the pulp and paper industry utilizes large 
amounts of waste materials generated by other industries. Much of 
this waste material can be used only for the manufacture of a limited 
range of pulps, paper and paperboard. It is to be hoped that techno- 
logical developments will permit the utilization of these various 
wastes in a much wider range of products. Techniques will also need 
to be developed to handle, and hopefully utilize, the residues gener- 
ated in any such program. 


24513 Ion exchange applied to a pulping operation. Swinton, 
E.A. (Commonwealth Scientific and Industrial Research Organiza- 
tion, South Melbourne). pp T143-T146 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
bane: — (20 Aug 1975). 


ONF-750897—. 
Processes and equipment for recovering nearly 98 percent of 
the acetone and most of the excess SO. produced or used in small 
wood pulping mills are described. (LCL) 


24514 Recovery of kraft and sulphate sodium base wood pulping 
liquor. Birch, H.B. pp T147-T150 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Equipment and methods developed in the last 20 years to 
recover soda and to eliminate offensive emissions, i.e., sulfur com- 
pounds, from ’’Kraft” pulp mills are discussed. (LCL) 


24515 Waste treatment in abattoirs. Zines, D.O. (Burmot Aus- 
tralia Pty. Ltd., St. Leonards, Australia). pp T151-T152 of In Treat- 
ment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). Clay- 
ton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Problems involved in treating slaughterhouse waste products, 
and the economic and environmental aspects of the treatment and 
disposal of such wastes are discussed. (LCL) 


24516 Recovery of protein from biological wastes. Wright, M.J. 
(Royal Melbourne Inst. of Tech.). pp T153-T155 of In Treatment, 
recycle, and disposal of wastes. Johnston, I.R.W. (ed.). Clayton, 
Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The dis of fermentation waste products is becoming 
increasingly difficult for organizations manufacturing antibiotics and 
vaccines in appreciable quantities. Present methods of treatment of 
fungal waste (penicillium chrysogenum), and an embryonic waste at 
the Commonwealth Serum Laboratories are outlined and current 
research into recovery of protein from these wastes as a partial 
replacement for commercial peptones in microbiological growth 
media is discussed. 


24517 Dissolved air flotation for treatment of fish effluents. 
Graham, E.E.; Yacob, A.W. (Univ. of Canterbury, Christchurch, 
New Zealand). pp T156-T158 of In Treatment, recycle, and disposal 
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of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash Uni- 
versity (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

A preliminary investigation into the te of dissolved 
air flotation (d.a.f.) in treating effluents from fish processing plants is 
presented. 


24518 Performance of large scale lagoon installation treating high 
loads of food wastes with domestic sewage. Parker, C.D. 
(Water Science Labs., Carlton, Australia). pp T159-T161 of In 
Treatment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The composition and quantity of food processing wastes 
handled by the Shepparton, Australia sewage authority, the sewage 
processing equipment and methods used to purify this waste flow to 
insure that it does not contribute to surface water pollution, and the 
cost of such sewage treatment are discussed. (LCL) 


24519 Anaerobic biological treatment. Holder, G.A.; Scott, 
P.H.; Sewards, G.J. (Monash Univ., Clayton, Australia). pp T162- 
T164 of In Treatment, recycle, and dis of wastes. Johnston, 
I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The anaerobic digestion process has been used since the 
beginning of the century for the treatment of waste organic solids 
from domestic sewage. Imhoff was apparently the first to utilize the 
process. It is now well recognized that the process is also very useful 
for the treatment of strong organic wastes such as the effluents from 
industries as diverse as meat packing, slaughterhouses, sugar refin- 
ing, fruit canning and whisky distilling. Three types of plants are 
employed. The conventional process comprises essentially a com- 
pletely mixed tank reactor. It is generally applied to the treatment of 
very concentrated wastes, especially municipal sludges. A second 
process, called the anaerobic contact process incorporates a settle- 
ment tank and a sludge recycle line. This enables a much higher 
hydraulic feed rate to be applied. A third process-usually referred to 
as the “anaerobic filter” has recently been developed and is produc- 
ing encouraging results. The advantages of and basic requirements 
for, successful anaerobic treatment of food processing wastes are 
discussed, and process parameters which are most useful for deter- 
mining the optimum conditions for anaerobic digestion are defined. 
(LCL) 


24520 Treatment of milk processing wastes by methane fermenta- 
tion, lagoon, and activated sludge processes. Parker, J.G.; Skerry, 
G.P. (Water Science Labs., Carlton, Australia). pp T165-T167 of In 
Treatment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The treatment of liquid wastes from milk processing is dis- 
cussed by describing existing and proposed waste processing and 
disposal methods, the quality of effluents obtained, and the compara- 
tive environmental effects. The design, performance, and cost of a 
demonstration plant which uses methane fermenters, anaerobic di- 
gesters, and an activated sludge system are presented. (LCL) 


24521 Disposal of dairy whey as pig food. Lambert, D.R. pp 
T168-T169 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

A method for storing liquid wastes, i.e., whey, from milk 
processing so that this whey may be safely fed to pigs throughout 
the year is described. Five years experience with this method has 
shown the system to be practical and economically attractive, and it 
solves a difficult pollution problem in the dairy industry. (LCL) 


24522 Recover or destruct. Blair, M. (Dunros Pty. Ltd., Kew 
East, Australia). pp T171-T174 of In Treatment, recycle, and dispos- 
al of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash 
University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Information is presented on solvents that are present in air in 
the form of vapor or a fine mist of droplets. Their existence in a 
factory exhaust air stream is both a source of atmospheric pollution 
and a waste of materials and consideration has to be given as to 
whether recovery or destruction is the correct course to follow. 
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Recovery means the production of so!vents in quality and quantity 
that enables them to be re-used or sold economically. Destruction 
involves the burning of solvents, either as a fuel or because there are 
good practical and economic reasons to burn the solvent without 
recovery of heat. Five types of systems to handle the solvent laden 
air are considered: solvent recovery using activated carbon; solvent 
recovery using water or other suitable solvent; destruction of solvent 
by direct combustion; destruction of solvent in an afterburner; and 
destruction of solvent using activated carbon. 


24523 Reuse of treatment plant chemicals. Dureau, M.B. (Envir- 
otech Australia Pty. Ltd., Artarmon). pp T175-T176 of In Treat- 
ment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). Clay- 
ton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The annual value of chemicals used in the purification of 
water in the U.S.A. alone amounted to $166 million in 1960 but 
reached $384 million in 1970. It is predicted that this figure will be 
$950 million in 1980, a growth of nearly 10 percent per annum which 
is much higher than the national growth rate. The regeneration or 
reuse of those chemicals which are consumed in large quantities, 
which do not significantly change their nature and which are either 
too expensive to throw away after use or which create a sludge 
disposal problem is discussed. In the first part, the recovery of 
coagulating chemicals in the form of aluminium and iron salts is 
discussed and consideration is given to magnesium carbonate as a 
recycled coagulant. The second half is devoted to lime and activated 
carbon in both granular and powdered forms. 


24524 Utilization of fly ash in the manufacture of building mate- 
rials. Beretka, J.; Brown, T. (Commonwealth Scientific and Industri- 
al Research Organization, Highett, Australia). pp T177-T178 of In 
Treatment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The physical and chemical properties of flyash produced in 
Australian power plants which burn various types of coal, the use of 
flyash as an additive for cement, and the use of mixtures of sintered 
fly-ash-clay bodies for producing building blocks and bricks are 
discussed. (LCL) 


24525 Developments in the treatment of textile effluents. Ander- 
son, C.A.; Christoe, J.R.; Pearson, A.J.C.; Wood, G.F. (Common- 
wealth Scientific and Industrial Research Organization, Belmont, 
Australia). pp T178-T180 of In Treatment, recycle, and disposal of 
wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash Universi- 
ty (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Methods for the treatment and disposal of textile effluents are 
discussed. Of all textile effluents, wool scouring wastes are the most 
difficult to purify. These wastes are characterized by very high 
biological oxygen demands, suspended solids, and grease, all of 
which are combined in a suspension-emulsion of extraordinary stabil- 
ity. The treatment of these wastes is discussed from the standpoint of 
the degree of treatment required, economic considerations, and 
methods of treatment. (RCK) 


24526 Biological treatment of wool scouring liquor waste. 
McCracken, J.R.; Simmul, R.; Ranasinghe, S. (Univ. of New South 
Wales, Australia). pp T181-T183 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Investigations undertaken on the biological treatment, i.e., 
anaerobic digestion of sludges and aerobic treatment of activated 
sludge, of wool textile mill effluents containing waste liquor from 
scouring raw wool are discussed. Progress in optimizing the flow 
patterns and process efficiency and economy is reported. (LCL) 


24527 Biological treatment of fellmongery effluent. Melcer, H. 
(Massey Univ., Palmerston North, New Zealand); Ryder, M.D. pp 
T184-T186 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

This study was performed to evaluate the COD and sulfide 
removed efficiencies of a small-scale stone-filled biological filter 
treating fellmongery waste and to compare its performance with that 
of similar units with both stone and plastic media. The results 
showed that: batch operation yields substantially the same results as 
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continuous operation with respect to COD, and sulfide and pH 
reduction; this cyclic behavior does not appear to be detrimental to 
the growth of the biological film; and COD and sulfide removal 
efficiencies are comparable for stone and plastic media at the stated 
recirculation ratios and hydraulic loadings. (LCL) 


24528 Membrane processes: the State of the Art. Smith, B.R. 
(Commonwealth Scientific and Industrial Research Organization, 
Clayton, Australia). pp T187-T189 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The principles and applications of pressure-driven membrane 
processes in the field of waste treatment are reviewed, and back- 
ground is provided for the following papers which deal with specific 
applications of reverse osmosis and ultrafiltration. It is concluded 
that membrane processes offer considerable potential in the field of 
waste treatment. As legislation on the discharge of effluents becomes 
more stringent, much more use will be made of these economical 
processes for recovering useful materials and reusable water from 
waste streams. The major problem in waste applications is that of 
membrane fouling, and in most cases, this can be controlled by 
appropriate choice of module design, pre-treatment, and flow condi- 
tions. 


24529 Reverse osmosis of photographic wash solutions. Ducks- 
bury, A.N.; Bright, W.L. (Kodak Pty. Ltd., Coburg, Australia). pp 
T190-T192 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Silver recovery from photographic wash solutions is eco- 
nomically and environmentally desirable but is not practical for very 
dilute solutions. Therefore, reverse osmosis was selected as a con- 
centration technique. The experimental equipment and reverse os- 
mosis procedure are described. It was concluded that: electrophore- 
tic methods of introducing floccing ions into feed solutions for 
reverse osmosis have several advantages over conventional proce- 
dures such as, the addition of unwanted counter ions is avoided, and 
the electrophoretic effect reduces the influence of large molecular 
weight sols such as gelatin in stabilizing unwanted colloidal precipi- 
tate in the feed and thus enables consistently low fouling indexes to 
be achieved; and the structure of water in ion-aqueous systems 
affects the salt passage of the ion. The addition of tert butyl alcohol 
to modify the structure of the water and increase water-water 
interactions has reduced the conductivity of the permeate stream and 
has indicated that it may also affect the flow rate of the reject 
stream. 


24530 Dynamic membranes. Evans, J.V. ( Australian Atomic 
Energy Commission Research Establishment, Lucas Heights). pp 
T193° 195 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Dynamic membranes have promise of becoming a viable 
process for applications in waste water treatment. Development has 
not reached the stage where commercial equipment is available and 
the largest use of dynamic membranes is in a 4 m*d~' desalination 
plant. Future development requires more long-term operating expe- 
rience with waste water feeds, cheaper support systems and data on 
a wider range of membrane-forming additives. 


24531 Whey utilization with membrane processes. Muller, L.L. 
(Commonwealth Scientific and Industrial Research Organization, 
Highett, Australia). pp T196-T197 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 


Membrane processing, particularly ultrafiltration appears to 
offer the scope for process and product development required to 
make manufacture of whey products practical under Australian 
conditions. 


24532 Starch waste concentration with ultrafiltration. Bam- 
bridge, M.; Chudacek, M.; Fane, A.G.; Fell, C.J.D. (Univ. of New 
South Wales, Australia). pp T198-T200 of In Treatment, recycle, 
and disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 
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Aqueous effluents from wheat starch processing are of high 
volume and contain a significant proportion of the original flour 
components. The nature of the solids, their potential value and their 
low concentration in the aqueous stream suggests the application of 
ultrafiltration technology. This treatment method also offers the 
possibility of producing a water suitable for recycle. Preliminary 
investigations suggested the technical feasibility of starch waste 
concentration with ultrafiltration. The continuing evaluation of this 
method is reported. 


24533 Response of membrane dissolved-oxygen probes. McLean, 
L.R.; a K.F.; Martin, W.R.B. (Univ. of Melbourne). pp T207- 
T209 of In Treatment, recycle, and dis of wastes. Johnston, 
1.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Membrane-covered probes are used for dissolved oxygen 
concentration measurement in many areas of biochemical technol- 
ogy and waste water treatment, typically, water quality monitoring, 
water treatment control, evaluation of aeration equipment and bio- 
logical process research. The appeal of membrane-covered probes, 
over other methods of dissolved oxygen concentration measurement, 
includes speed and ease of operation, portability, steam sterilizability, 
and rugged construction. An acceptable probe must be repeatable, 
preferably give linear response, and rapidly follow changes in dis- 
solved oxygen level. An investigation into the dynamic response of a 
galvanic probe is reported. 


24534 Treatment, recycle, and disposal of wastes. Johnston, 
I.R.W. (ed.). Clayton, Australia; Monash University (1975). 306p. 
(CONF-750897—). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

Processing of wastes from the mining and metallurgy indus- 
try, chemical and petroleum industry, waste water, urban wastes, 
agricultural industries, forest pulp and paper industries, and manu- 
facturing industries, as well as review papers and reports on research 
and development are compiled. Abstracts were prepared for selected 
papers. GSR) 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 24540 


PUBLIC SERVICES 
REFER ALSO TO CITATION(S) 24147, 24148 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 24181, 24194, 24394, 24432 


24535 (ANL/CES/TE—77-3) Electric generators: Roesel. Se- 
gaser, C.L. (Oak Ridge National Lab., Tenn. (USA)). Apr 1977. 
Contract W-31-109-ENG-38. 42p. Dep. NTIS, PC A03/MF AOl. 

A new and unique type of electrical generator is described 
that will provide constant frequency output (within 0.01% or better) 
regardless of rotational speed variations. It accomplishes this with no 
added bulk over conventional generators, and with excellent effi- 
ciency. The same principle that permits constant frequency output 
also provides the means for output voltage regulation with varying 
drive speed and/or varying load. Onsite power generation aspects of 
the Integrated Community Energy Systems (ICES) concept include 
the requirement to follow community electric loads and the possible 
use of internal combustion piston engines with waste heat recovery 
to drive electric generators. The diesel engine is a prime candidate 
from commercially available technologies for which part-load shaft 
efficiency is better at reduced speed than for constant-speed oper- 
ation required by conventional AC generators. The unique charac- 
teristics of the Roesel generator allow prime mover speed to de- 
crease with load and offer improved engine-generator system effi- 
ciency in ICES applications. 


24536 (ANL/CES/TE—77-6) Central heating: package boilers. 
Farahan, E. (Oak ae National Lab., Tenn. (USA)). May 1977. 
Contract W-31-109-ENG-38. 87p. Dep. NTIS, PC A0O5/MF AOl. 

Performance and cost data for electrical and fossil-fired pack- 
age boilers currently available from manufacturers are provided. 
Performance characteristics investigated include: unit efficiency, 
rated capacity, and average expected lifetime of units. Costs are 
tabulated for equipment and installation of various package boilers. 
The information supplied in this report will simplify the process of 
selecting package boilers required for industrial, commercial, and 
residential applications. 
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24537 (ANL/CES/TE—77-8) Central cooling: absorptive 
chillers. Christian, J.E. (Oak Ridge National Lab., Tenn. (USA)). 
Aug 1977. Contract W-31-109-ENG-38. 75p. Dep. NTIS, PC A04/ 
MF AOl. 

This technology evaluation covers commercially available 
single-effect, lithium-bromide absorption chillers ranging in nominal 
cooling capacities of 3 to 1,660 tons and double-effect lithium- 
bromide chillers from 385 to 1,060 tons. The nominal COP measured 
at operating conditions of 12 psig input steam for the single-effect 
a my 85° entering condenser water, and 44°F exiting chilled- 
water, ranges from 0.6 to 0.65. The nominal COP for the double- 
effect machine varies from 1.0 to 1.15 with 144 psig entering steam. 
Data are provided to estimate absorption-chiller performance at off- 
nominal operating conditions. The part-load performance curves 
along with cost estimating functions help the system design engineer 
select absorption —— for a particular application based on life- 
cycle costs. Several suggestions are offered which may be useful for 
interfacing an absorption chiller with the remaining Integrated Com- 
munity Energy System. The ammonia-water absorption chillers are 
not considered to be readily available technology for ICES applica- 
tion; therefore, performance and cost data on them are not included 
in this evaluation. 


24538 (ANL/CES/TE—77-15) Solid waste utilization: pyroly- 
sis. Boegly, W.J. Jr.; Mixon, W.R.; Dean, C.; Lizdas, D.J. (Oak 
Ridge National Lab., Tenn. (USA)). Aug 1977. Contract W-31-109- 
ENG-38. 77p. Dep. NTIS, PC A0S5/MF AO1. 

As a part of the Integrated Community Energy System 
(ICES) Program, a number of technology evaluations are being 
prepared on various current and emerging sources of energy. This 
evaluation considers the use of pyrolysis as a method of producing 
energy from municipal solid waste. The energy can be in the form of 
a gas, oil, chars, or steam. Pyrolysis, the decomposition of organic 
matter in the absence of oxygen (or in an oxygen-deficient atmo- 
sphere), has been used to convert organic matter to other products 
or fuels. This process is also described as “destructive distillation”. 
Four processes are described in detail: the “Landgard” System 
(Monsanto Environ-Chem Systems, Inc.); the Occidental Research 
Corporation Process (formerly the Garrett Research and Develop- 
ment Company; The “Purox” System (Union Carbide Corporation); 
and the “Refu-Cycler” (Hamilton Standard Corporation). “Purox” 
and “Refu-Cycler” produce a low-Btu gas; the Occidental process 
produces an oil, and the ’Landgard” process produces steam using 
on-site auxiliary boilers to burn the fuel gases produced by the 
pyrolysis unit. Also included is a listing of other pyrolysis processes 
currently under development for which detailed information was not 
available. The evaluation provides information on the various proc- 
ess flowsheets, energy and material balances, product characteristics, 
and economics. Pyrolysis of municipal solid waste as an energy 
source can be considered a potential for the future; however little 
operational or economic information is available at this time. 


24539 (CONF-7609133—, pp 15-17) Overview of the problems 
and opportunities of the power industry posed by the energy situation. 
Oprea, G.W. Jr. (Houston Lighting and Power, TX). 1976. 

From Energy and feedstocks) challenges for Texas confer- 
ence; College Station, TX, USA (15 Sep 1976). 

In Energy and feedstocks: challenges for Texas. 

The opportunity of the electrical energy production among 
coal, nuclear, oil, hydro, and gas is compared for 1976 and 1985, for 
Texas in particular. The needs of Texas electric utilities are listed. 
(DLC) 


24540 (TID—27998) Office of Conservation. Third quarterly 
report, July—September 1977. (Seattle Dept. of Lighting, Wash. 
(USA)). 1977. Contract EC-77-G-01-5097. 161p. NTIS, MF AOl. 

Portions of document are illegible. 

Progress in Seattle City Light’s energy conservation program 
is reported. This program promotes electric power conservation in 
the industrial, commercial and residential sector by performing 
energy audits on buildings, conducting energy conservation semi- 
nars, recommending educational and legislative programs for energy 
conservation, facilitating the purchase and certification of home 
insulation, providing educational displays, and sponsoring conserva- 
tion research. It is claimed that electric power consumption for this 
ac. reduced from projected consumption figures by 80 MW. 


24541 Feasibility study of an integrated energy/utility system at 
the University of Florida. Coxe, E.F. (Applied Energy Sciences, Inc., 
Atlanta); Kirmse, D.W.; Manyimo, S.B. pp 442-448 of In Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
im I. La Grange Park, IL; American Nuclear Society, Inc. 


From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The technical feasibility and the economic benefits of an 
Integrated Energy/Utility System (IUS) at the University of Florida 
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were analyzed as were the environmental and institutional factors. 
The IUS concept and its relative merits are presented together with 
a brief ieaien description of the TUS technology. While the IUS 
concept, by intent, does not incorporate high risk technologies, it 
does take an innovative approach to integrating established and 
sound engineering practices and proven equipment to provide more 
efficiently the required utility services. The results of the IUS study 
at the University of Florida project a savings in purchased energy of 
44 percent or $4,000,000 annually. 


24542 Army total energy. Hoffmann, J.R. (Office of the Chief of 
Engineers, Washington, DC); Musselman, H.D. pp 449-455 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Total energy (i.e., use of waste heat for space conditioning, 
domestic hot water, etc.) and total utility (all utility services fur- 
nished from a single utility plant) concepts as well as dual purpose 
power plants are being investigated to establish potential application 
to Army fixed facilities. Army fixed facilities are ideally suited for 
these concepts since large portions of fixed facilities and industrial 
complexes already operate from central heating and cooling plants 
and central distribution systems. In addition, the large variety of 
— found at fixed facilities insures a relatively constant electri- 

as well as a year round thermal demand. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 23390, 24180, 24184, 24920, 
24921, 24922, 24923 


24543 (IVL-B—380) Energy aspects on aerobic and anaerobic 

of sewage. Frostell, B. (Swedish Water and Air Pollution 
Research Lab., Stockholm). Jul 1977. 13p. (In Swedish). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

The energy consumption of different operations in the bio- 
logical purification process, such as pumping, heating, oxygen 
supply, sedimentation and sludge transportation was studied. The 
energy gain from methane production was also considered. The net 
energy balance was calculated for some different concentrations of 
biological material in the sewage. 


24544 (N—77-28037) Mius integration and subsystem test 
(MIST) data system. Pringle, L.M. (National Aeronautics and Space 
Administration, Houston, Tex. (USA). Lyndon B. Johnson Space 
Center). Apr 1977. 195p. (NASA-TM-X—58201; JSC—11871). 
NTIS PC A09/MF AOl. 

A data system for use in testing integrated subsystems of a 
modular integrated utility system (MIUS) is presented. The MIUS 
integration and subsystem test (MIST) data system is reviewed from 
its conception through its checkout and operation as the controlling 
portion of the MIST facility. The MIST data system provides a real- 
time monitoring and control function that allows for complete 
evaluation of the performance of the mechanical and electrical 
subsystems, as well as controls the operation of the various compo- 
nents of the system. In addition to the aforementioned capabilities, 
the MIST data system provides computerized control of test oper- 
ations such that minimum manpower is necessary to set up, operate, 
and shut down subsystems during test periods. 


24545 (PB—270219) European developments in the recovery of 
energy and materials from municipal solid waste. Final report. Conn, 
W.D. (California Univ., Los Angeles (USA). School of Architecture 
and Urban Planning). May 1977. Contract EPA-5-03-4502. 53p. 
NTIS PC A04/MF AO1. 

This is the report of a study which set out to determine 
whether priorities in Western Europe with respect to energy and 
materials recovery from municipal solid waste are the same as those 
in the United States, which include (a) the use of refuse as a 
supplementary fuel, (b) pyrolysis, and (c) resource recovery. The 
study also attempted to identify solid waste/energy processes in 
Europe (both existing and under development) that appear to offer 
= advantages over processes currently employed in the 

nited States. Recovery activities in Belgium, Denmark, England, 
France, Italy, Luxembourg, Netherlands, Spain. Sweden, Switzer- 
land, and West Germany are reported. For each country, a national 
overview is given, followed (where ot by a description of 
particularly significant developments. Systems involving household 


sorting and separate collection, front-end materials/fuel separation, 
the burning of refuse-derived fuel in electricity generating plants and 
cement kilns, pyrolysis, incineration with heat recovery, and materi- 
als recovery from post-incinerator residues are discussed in the 
report. A summary of key findings is also included. The report 
= the names and addresses of all persons contacted in the 
study. 
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24546 (SAND—77-7029) Report on technical and economic fac- 
tors in the beneficial use of radiation in municipal sludge management. 
(Sandia Labs., Albuquerque, N.Mex. (USA); Battelle Pacific North- 
west Labs., Richland, Wash. (USA); Little ae ), Inc., Cam- 
bridge, Mass. (USA)). Nov 1977. Contract EY-7 -04-0789. 106p. 
Dep. NTIS, PC A06/MF AO1. 

There is a pressing need for a national program for the 
beneficial recycling of sludge, since an estimated 10 million tons of 
sludge will soon be generated each year in this country. Such a 
program will require the cooperation of many federal, state, and 
local agencies, but promises economic returns that can be measured 
in hundreds of millions of dollars annually. The Department of 
Energy (DOE) and the Environmental Protection Agency (EPA) 
sponsored this study to assess the role that radiation processing of 
sewage sludge can play in beneficial recycling in agriculture and 
animal husbandry. The study was done by an interdisciplinary team, 
drawn from Sandia Laboratories, Battelle-Pacific Northwest Labo- 
ratories, and Arthur D. Little, Inc., experienced in technology 
development and assessment, sanitary engineering, and economic 
analysis. The team reviewed pertinent literature and developed a 
case-study approach of major sewage-treatment facilities across the 
United States. The benefits to be derived and the costs and risks 
involved in radiation processing of sewage sludge were determined. 
Two processes were found to be reasonably available to recycle raw 
sludges. One method is to filter-press and flash-dry activated sludge, 
and the other is to vacuum-filter, compost, and then irradiate raw, 
primary, and activated sludges. 


24547 Cryogenic embrittlement of rubber. Biddulph, M.W. 
(Univ. of Cape Town). Conserv. Recycl.; 1: No. 2, 169-178(1977). 

A detailed experimental and theoretical study of the embritt- 
lement of rubber using liquid nitrogen is described. Values of the 
thermal diffusivity of rubber tire material at low temperatures are 
presented, and design charts for cryogenic coolers provided. The 
usage of liquid nitrogen is calculated and values given for various 
warm-end temperature differences. 


24548 Forecasting the future demand for waste paper. Turner, 
R.K.; Grace, R.P. (Univ. of Leicester, Eng.). Conserv. Recycl.; 1: No. 
2, 179-187(1977). 

The problem of forecasting the future demands for waste 
paper is analyzed and its significance for both industry and govern- 
ment assessed. The forecasting method developed is based on a two 
stage approach. First a long term forecast is constructed which is 
designed to aid investment decisions. Secondly a short term forecast 
is developed in order to predict the waste paper cycle. The perform- 
ance of the forecasting method described in the article is set against 
the performance of the Paper and Board Industries Federation's 
requirements’ forecasting method. This latter method is used by both 
the industry and the government to predict trends upon which 
policy decisions are taken. 


24549 Hydrometallurgical separation of the zinc-base fraction of 
shredded automobiles. Coyle, B.H. Jr. (N.L. Industries, Hightstown, 
NJ); Koperski, J.A.; Anderson, R.N. Conserv. Recycl.; 1: No. 2, 189- 
200(1977). 

Between six and eight million cars are shredded annually in 
the United States. The shredded material is magnetically separated 
leaving behind a mixture of non-metallics and non-ferrous metals. 
This mixture can be effectively separated into its metallic and non- 
metallic constituents. The metallic portion of this material is a 
mixture of metals and alloys containing predominately aluminium, 
copper, zinc, and residual iron. The major component of this mixture 
is zinc as die cast alloy. A hydrometallurgical strategy is proposed 
for recovering the zinc from this mixed metal product. 


24550 Recovery of waste glass cullet for recycling purposes by 
means of electro-optical sorters. Stirling, H. (Gunson’s Sortex Ltd., 
London). Conserv. Recycl.; 1: No. 2, 209-219(1977). 

The background to waste glass recovery is discussed and 
suitable electro-optical machinery for the reclamation process de- 
scribed. Machinery performance is quoted in relation to typical glass 
users’ specifications, and the system is evaluated economically on the 
basis of a suggested installation flow diagram. Conclusions are 
drawn as to the effectiveness of the machines in upgrading waste 
cullet to an acceptable commercial standard and to the profitability 
of the process. 


24551 Cryogenic embrittlement of steel. a M.W. (Univ. 
of Cape Town). Conserv. Recycl.; 1: No. 2, 221-230(1977). 

A detailed experimental and theoretical study of the embritt- 
lement of steel using liquid nitrogen is described. By measuring the 
time/temperature relationship of various blocks of steel while under- 
going various methods of cooling, representative values of heat 
transfer coefficient were obtained. These were used to provide 
charts for use in the design of cryogenic coolers for steel. Values of 
the usage of liquid nitrogen as kg/kg of steel processed are calculat- 
ed, and the dependence of this usage on the outlet temperature of 
nitrogen gas, and the outlet temperature of the steel are noted. 
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24552 Management of municipal solid wastes. A review. Varja- 
vandi, J.J. (Crooks, Michell, Peacock, Stewart Pty. Ltd., Chats- 
wood, Australia). pp R13-R23 of In Treatment, recycle, and disposal 
of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash Uni- 
versity (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Municipal solid wastes can be defined to include all refuse 
collected by or on behalf of a municipal body from private dwell- 
no public institutions, and from some industrial and trade premises. 

y do not include industrial, agricultural, mineral or building 
wastes generated on a large scale. Generating and disposing of waste 
is part of life. In recent decades the problem has begun to increase 
enormously in scale due both to increases in population and to 
Sa of waste per capita. In our affluent and highly 
industrialized society, we not only have more people to generate 
waste but each of them producing more waste than ever before. 
Historically, the world’s predominant method of waste disposal has 
been landfill—depositing the waste material on the ground with 
degrees of control varying from the most primitive open dump to 
well engineered sanitary landfills. It is estimated that more than 90 
percent of municipal solid waste in the world, and in Australia, is at 
present disposed of by landfill. Shortage of suitable landfill sites near 
to population centers has led to development of pre-processing 
techniques such as transfer stations, shredding and compacting. 
Shortage of raw material resources and pressure from community 
action groups has led to material recovery by recycling techniques. 
Other techniques are being employed or actively developed to 
utilize refuse as raw materials for conversion to energy and useful 
oo Examples are incineration, pyrolysis, composting and 
hydrolysis. A major cost in municipal waste disposal is collecting 
and transporting the waste from the source of generation to the point 
of disposal. Collection and transportation studies play a predominant 
role in total waste management concepts. 


24553 Resource recovery: the magnetic separation and recycling 
of steel cans collected from solid wastes. Spittle, L.F. (Steel Can 
Group, Melbourne). pp T13-T15 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The Steel Can Group is financing a magnetic separation unit 
which will recover steel cans and other ferrous products for recy- 
cling from the pulverized solid waste stream produced by the large 
scale shredding unit which has been installed by the Canterbury 
Municipal Council, Sydney. This development will be the first test 
of the viability of this concept for resource recovery from solid 
waste in Australia. 


24554 Recycling in the zinc industry. Barter, M.A. (Electroytic 
Zinc Co. of Australia Ltd., Melbourne). pp T19-T21 of In Treat- 
ment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). Clay- 
ton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The availability of recyclable zinc in scrap metals and metal 
processing residues, and the efficiency of methods for recovering 
scrap zinc are discussed. Since each US car contains about 50 lbs of 
zinc, special attention is given to zinc recovery from scrapped 
automobiles. (LCL) 


24555 Treatment of liquid wastes by microbial decomposition in 
slimes. Vaughan, G.M.; Holder, G.A. (Monash Univ., Clayton, 
Australia). pp T72-T74 of In Treatment, recycle, and disposal of 
— I.R.W. (ed.). Clayton, Australia; Monash Universi- 
ty ’ 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

A transport phenomena approach is described which makes it 
possible to estimate the resistance to mass transfer into the microbial 
slime for the various components of the waste water. It enables the 
relative contributions of liquid phase diffusion and slime phase 
diffusion with metabolism in determining the overall rate of the 
biological treatment process to be assessed. It also enables the mass 
fluxes of various components in a waste water to be determined 
under various conditions. Vhis includes not only the mass flux of the 
components supplying organic carbon to the microbial slime, or the 
oxygen flux, but also those of nitrate, phosphate and other ions of 
interest, as well as particular groups of compounds, for example 
phenols. Such an approach would place trickling filter design on a 
truly rational basis. 


24556 Electrolytic removal of copper contaminants in municipal 
wastewaters. Davey, K.R.; Martin, W.R.B. (Univ. of Melbourne, 
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Parkville, Australia). pp T78-T80 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Industrial wastes, particularly from tonning, pickling, and 
electroplating works, the slow solution of copper from brass and 
copper water supply fittings, and the use of copper sulfate as an 
algaecide all introduce copper into municipal waste waters. This 
copper contaminant impedes the treatment of sewage by biological 
processes. A method is proposed for removing copper in waste 
water by flowing the liquid waste through an electrolytic cell which 
uses direct current between non-consumable electrodes. The design, 
operation, and cost advantage of this copper removal system are 

: L) 


24557 Composition and quantity of domestic garbage generated in 
the greater Melbourne area. Wallwork, B. pp T81-T83 of In Treat- 
ment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). Clay- 
ton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The per capita generation of household and industrial wastes 
generated in the USA and Australia are tabulated and compared, and 
the main components, i.e., paper, metals, food, glass, plastics, etc., of 
garbage from the Melbourne are identified and quantified as percent 
of total garbage weight. (LCL) 


24558 Trash or treasure. Honeysett, J.D. (Packaging Industry 
Environment Council, Melbourne). pp T84-T85 of In Treatment, 
recycle, and disposal of wastes. Johnston, I.R.W. (ed.). Clayton, 
Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The need for data on the economics of municipal waste 
management, particularly the marketability of materials recovered 
from garbage, is discussed. (LCL 


24559 Economical recovery of fermentation products from cellu- 
lose wastes via acid hydrolysis. Porteous, A. (Open Univ., Milton 
Keynes, Eng.). pp T86-T89 of In Treatment, recycle, and dis of 
wastes. —s 1.R.W. (ed.). Clayton, Australia; Monash Universi- 
ty (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Acid hydrolysis of cellulose under high pressure conditions 
can convert cellulose into glucose in a matter of minutes. A means of 
processing the cellulose in domestic refuse to glucose via acid 
hydrolysis and its subsequent conversion to ethyl alcohol are de- 
scribed. Alternative products are also discussed. An economic analy- 
sis shows that there is strong profit potential for ethyl alcohol 
manufacture from refuse. If incineration is the alternative disposal 
process, the savings per ton of refuse are circa Pound 6, if acid 
hydrolysis is adopted instead. 


24560 Municipal waste is a neglected energy source. Teodorovic, 
S. (Stevan Teodorovic and Associates Pty. Ltd., Melbourne). pp 
T101-T103 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The processing of municipal wastes for energy and resource 
recovery is discussed. The quantity of waste generated in the Mel- 
bourne, Australia metropolitan area, suitable for incineration 
amounts to 800,000 tons/yr. This quantity of waste, if utilized as fuel, 
would be sufficient to generate 85 MW of electrical energy. It is 
estimated that by the year 2000, the increased quantities of waste 
could produce 425 MW, which is nearly one-half of the capacity of 
the Newport Power Station proposed for Melbourne. (RCK) 


24561 Tertiary land treatment of wastewater with particular ref- 
erence to Albury—Wodonga. Hallows, P.J. pp T104-T106 of In 
Treatment, recycle, and dis; of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The application of secondary effluent to land as a means of 
achieving tertiary treatment, and the various types of land treatment 
are discussed. This method is compared with “in-plant” processes for 
the Albury-Wodonga situation. 
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24562 Heat treatment of sewage sludges. Brooks, R.B. pp T113- 
T115 of In Treatment, recycle, and disposal of wastes. Johnston, 
I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Data from 2 years of operating a laboratory-scale unit for the 
heat treatment of sewage sludge are presented. From this it is 
concluded that conditioning sewage sludges by heat is reliable (as all 
sludges tested could be conditioned to a specific resistance low 
enough to be dewatered mechanically), predictable, and understan- 
dable. (LCL) 


24563 Control of sulphide in sewage with hydrogen peroxide. 
Yamine, M.; Duggan, S.W. pp T116-T117 of In Treatment, recycle, 
and disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The effectiveness of hydrogen peroxide in controlling dis- 
solved hydrogen sulfide in sewage was demonstrated in a variety of 
problem situations in various locations in Australia. In all cases 
control of sulfides and elimination of odors was maintained with 
near-stoichiometric levels of hydrogen peroxide. Examples are given 
to illustrate the versatility of hydrogen peroxide in its ability to 
combat sulfide problems in municipal sewerage systems. Several 
other treatment methods have been tried for H2S odor control 
including chlorination, oxygenation, aeration, ozonation, lime addi- 
tion, sodium nitrate, etc. None has been uniformly satisfactory or 
successful in both gravity and force main systems. Laboratory work 
and field trials have shown that hydrogen peroxide has come of age 
as an environmental chemical. Its use in odor control is effective and 
usually more economic than other chemicals. Its adoption for the 
treatment of sewage requires minimum capital investment. It gives 
excellent sulfide control at low feed rates. It maintains a level of 
dissolved oxygen in the sewage thus minimizing treatment problems 
at the plant. Finally, it can be used successfully in gravity or pressure 
mains. 


24564 Ozonation of treated wastewaters. Stone, B.G. (Consuit- 
ing Engineers, Inc., Pasadena, CA). pp T118-T120 of In Treatment, 
recycle, and dis of wastes. Johnston, I1.R.W. (ed.). Clayton, 
Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The use of ozone for tertiary treatment of wastewaters is 
being given increasingly more attention. The following summary 
outlines physical, chemical, and microbiological changes resulting 
from ozonation of an unnitrified secondary effluent. The data are 
based on a literature review, laboratory work and operation of two 
pilot plants—one with a capacity of 0.03 1/s (2 US gpm) and one 
with a capacity of 0.75 1/s (500 US gpm). The results of the tests are 

iscussed. From these results it is concluded that generally ozone 
can not be substituted for chlorine based on economic consider- 
ations. Where certain parameters govern, such as chloride limita- 
tions, low color requirements, and coagulant limitations, ozone may 
be a practicable and economical alternative. Where aesthetics 
govern, ozone is definitely superior to chlorine and ozonated treated 
wastewaters are lower in color, clearer and odor-free by comparison 
to alternate processes. 


24565 Disposal and reuse of saline drainage water from Northern 
Victorian irrigation areas. Meacham, I.R.; Trewhella, W. (State 
Rivers and Water Supply Commission, Melbourne). pp T125-T128 
of In Treatment, recycle, and disposal of wastes. Johnston, I.R.W. 
(ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

A comprehensive review of drainage and salinity problems in 
Victorian irrigation areas near the River Murray in Australia is 
presented. A $40,000,000 program over ten years for mitigating these 
problems while protecting the River Murray water quality is recom- 
mended. (LCL) 


24566 Total resource recovery and fuel production from munici- 
pal solid waste. Allison, I.T. (Waste Control Science, Santa Rosa, 
CA). pp T92-T94 of In Treatment, recycle, and disposal of wastes. 
‘on I.R.W. (ed.). Clayton, Australia; Monash University 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The WCS Process, developed by the Waste Control Science 
corporation in California, is a total dry recovery process designed to 
reclaim reusable resources and energy from solid municipal waste. 
Stages in the waste processing include: receiving, conditioning, 
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grinding, classifying, fuel production, and resource recovery. Each 
stage is discussed. (LCL) 
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REFER ALSO TO CITATION(S) 24338, 24818 


INTERNAL COMBUSTION ENGINES 


24567 (PB—270365) In-house test program report No. 2: vehicle 
preconditioning LA-4 vs. HFET. Technical support report. Rarick, T. 
(Environmental Protection Agency, Ann Arbor, Mich. (USA)). Nov 
1975. 36p. (EVAP—75-5). NTIS PC A03/MF AO1. 

The purpose of this study was to determine whether or not 
the two Highway fuel economy test (HFET) cycles used for measur- 
ing fuel economy would be suitable for a preconditioning driving 
cycle in place of one urban dynamometer driving schedule (LA-4). 
The main concern with using the HFET was the possibility that the 
purge characteristics of the evaporative emission control system 
would allow for purging during preconditioning and not during the 
exhaust emission cycle which is essentially the same as an LA-4. If 
this were to occur then sufficient canister capacity would enable a 
vehicle to pass the evaporative emissions test, and the exhaust test 
would be easier to pass due to the fact that hydrocarbons from the 
canister would not be purging into the engine. 


24568 (UCRL—13781) Study of future heat engine vehicle sys- 
tems. Hurter, D.A. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). Jul 1977. Contract W-7405-ENG-48. 3lp. Dep. NTIS, PC 
A03/MF AO1. 

A study was made to provide a projection of the characteris- 
tics of future passenger highway vehicles through the year 2000. The 
vehicles considered are all extensions of present heat engine technol- 
ogy, and storage systems or hybrid power were not included. Data 
are given on the change in fuel economy, incremental change in 
consumer cost, and total vehicle weight by vehicle size for each of 
the time periods. The most likely technical improvements and the 
timing for their introduction are indicated. Substantial fuel economy 
gains have been made since 1974 and further substantial gains will be 
made for all makes of vehicles through the year 2000. These gains 
are possible with relatively low technical risk until the years 1990- 
2000. Gains made during the 1990-2000 period will result through 
engineering development rather than through different and alterna- 
tive heat engines. This effort will be addressed to optimizing com- 
bustion and mechanical equipment technology. Alternative engines 
will only become practical production units in the 1990-2000 period 
and only if there is a marked advantage over current heat engines, to 
save traditional petroleum base fuels. 


24569 Inhibition of corrosion and cavitation-corrosion in cool- 
ants. Hirth, F.W.; Speckhardt, H. (Technische Hochschule Darm- 
stadt (Germany, F.R.). Inst. fuer Werkstoffkunde). Z. Werkstofftech.; 
8: No. 10, 321-327(Oct 1977). (In German). 

Based on the results of literature data the properties of 
modern inhibitors are described. The test results of antifreezes, oils 
for corrosion protection and chemicals are dealt with. The behav- 
iour of coolants added to these substances in different concentration 
was studied on corrosion and cavitation-corrosion tests. Further- 
more the ageing resistance was determined by simulating motor 
tests. For use in practice, besides the inhibition effect and ageing 
resistance the influence of the admixtures on heat transfer, forming 
of layers, properties of packing materials and maintenance conditions 
are to be considered. 


24570 Low-energy consuming housing. Insulation (London); No. 
100, 25, 27(1977). 

A discussion is given of a recently published booklet setting 
out the findings of a study of the energy conservation capabilities of 
concrete masonry walls compared with lightweight walls of wood, 
metal and glass. The booklet, which is based on the findings of a 
“dynamic analysis” computer program used to calculate the energy 
that would be used for two different types of houses located in four 
random cities in the United States, claims that where walls of 
concrete, masonry, wood and metal all have the same "U” (thermal 
transfer coeffficient) value, concrete masonry always has a lower 
peak load demand, and that as the mass of an envelope of a structure 
gets heavier, the energy required for air conditioning decreases. 
Tables are included which show how the heavier weight of concrete 
masonry walls makes lower peak load demands on heating and air 
conditioning equipment than the demands made by lightweight walls 
of wood and metal, where all have the same "U” value. 
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SPARK-IGNITION 
REFER ALSO TO CITATION(S) 23290, 24593, 24594, 24627 


24571 (PB—270785) Methodology for calculation of diesel fuel 
to gasoline fuel economy equivalence factors. Technical support report. 
DeKany, J.P. (Environmental Protection Agency, Ann Arbor, 
Mich. (USA). Emission Control Technology Div.). Jan 1976. 17p. 
(FE—76-01). NTIS PC A02/MF AO1. 

This study presents a methodology for calculating energy 
equivalence conversion factors for fuel economy of diesel fueled 
— er vehicles relative to gasoline-fueled passenger vehicles. 

th differences in volumetric heating values for diesel and gasoline 
fuels as well as process energy savings attributable to refinery 
production shifts to diesel fuels are treated in the methodology. 


24572 Carburetor for combustion engines. Loehner, K. 
German(FRG) Patent 2,305,103/B/. 31 Mar 1977. 4p. (In German). 

The invention concerns a carburettor for a combustion 
engine, which has an air funnel of fixed or changeable cross section. 
This air funnel has the shape of a relatively narrow annulus formed 
by two concentrically mounted walls. This consists of a relatively 
short cone, which opens into the mixing chamber. It has a ring- 
shaped atomising slot on its circumference for introducing the ato- 
mising fuel into the suction air flow. According to the invention, the 
atomising slot opens at about 90° to the direction of flow of the 
suction air at the transition from the annular channel into the mixing 
vhamber. One of the walls forming the annular channel can be 
axially adjustable, in order to be able to change the cross section of 
the air funnel. 


24573 Two-stroke internal combustion engines and guidewall 
and 


piston process for increasing their output. Perry, J.C. 
German(FRG) Patent 2,639,821/A/. 31 Mar 1977. 21p. (In German). 

The invention concerns an improvement in two-stroke inter- 
nal combustion engines and in particular the flushing of used com- 
bustion gas out of the cylinder. In two-stroke engines the piston 
carries out alternate compression and working strokes. During the 
end part of every working stroke and the start of the subsequent 
compression stroke the piston opens outlet and inlet slots in the 
cylinder wall, in order to let used combustion gas escape and to let 
the new fuel air mixture enter. In order to flush the used combustion 
gas out of the cylinder head region, in the guide wall piston motor 
there is a projecting guide wall on the piston between the diametri- 
cally opposite inlet and outlet slots, which deflects the entering fresh 
mixture towards the cylinder head. But a dead zone is formed behind 
the guide wall, in which remnants of gas remain. According to the 
invention one inlet slot is provided for the fresh mixture in the 
cylinder wall, immediatelly behind the guide wall, so that this is 
guided to the back of the guide wall, in order to flush the remaining 
gas from this area. 


24574 Combustion engine. Schlag, U.P.; Schumacher, F.; Krug- 
el, O. (to Motoren- und Turbinen-Union G.m.b.H., Friedrichshafen 
Germany, F.R.)). German(FRG) Patent 2,533,255/A/. 17 Feb 1977. 


patent specification concerns an additional device to 
affect the waste gas turbine compressor of a combustion engine. In 
order to increase the output of a combustion machine, pure com- 
pressed air from the waste gas turbine compressor is used in it. When 
changing to a higher load stage, the combustion engine cannot at 
first maintain the required quantity of compressed air required for 
combustion of the increased quantity of fuel, because the required 
waste gas energy for increase in speed is not immediately available 
to the waste gas turbine compressor from the combustion engine. 
According to the invention a fuel gas producer is used, consisting of 
a compressor, combustion chamber, compressor driving turbine and 
control equipment of a small gas turbine, and this provides fuel gas 
to the turbine of the waste gas flow from the combustion engine. 
The control equipment of the fuel gas producer is affected by the 
operating parameters of the combustion engine such as speed, com- 
pressed air pressure and control rod position. 


24575 Flame wall quenching in a single compression engine. 
Ishikawa, N.; Daily, J.W. (Univ. of California, Berkeley). pp 40p, 
Paper 77-12 of In Combustion of cellulosic fuels. Combustion tech- 
a9 a H for pollution control. Berkeley, CA; Univ. of California 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

The color Schlieren cinegraphic technique has been applied 
to study wall flame quenching in a single compression model auto- 
mobile engine. The chamber is rectangular in cross section with flat 
quartz side windows for the Schlieren observations. Motion pictures 
of the flame propagation and quenching process were taken at a rate 
of 7000 frames per second. Conditions examined include constant 
volume, constant pressure, and piston withdrawal from TDC. All 
cases are with an initial pressure of one atmosphere. The quench 
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layer thickness in each case was observed to be of the order 
calculated by simple thermal } meee 4 theory, although it is clear 
that local flame and flow conditions play a strong role in determin- 
ing quenching behavior. The color Schlieren technique and the 
single compression engine is described and the resolution and accu- 
racy of the Schlieren system discussed. The experimental results are 
presented. 


DIESEL 
REFER ALSO TO CITATION(S) 22985, 24571 


24576 Heat pump heating with diesel engine. Technical and eco- 
nomical aspects. Rummel, W.A. (Motorheizung G.m.b.H., Hannover 
(Germany, F.R.)). Oel- Gasfeuerung; 22: No. 4, 212-213(Apr 1977). 
(In German). 

In the form of a conversation, the article reports on the 
advantages of a heat pump heating driven by a Diesel engine. The 
construction of the system is designed for leading the waste gas heat 
back, thus improving the efficiency. The Diesel engine promises a 
long service life, and furthermore tanks of fuel oil heatings already in 
use can be used for the fuel oil. The additional costs are said to be 
compensated after max. 3 heating periods which is due to the saving 
of primary energy. 


24577 Time to extinction of liquid hydrocarbon fuel droplets 
burning in a transient diesel-like environment. Buchholz, E.K.; 
Tapper, M.L. (North Dakota State Univ., Fargo). pp 3lp, Paper 77- 
13 of In Combustion of cellulosic fuels. Combustion technology for 
pollution control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

A numerical analysis is presented which characterizes the 
response of fuel droplet burning rates to the transient effects of 
temperature, pressure, and oxidizer mass fraction that occur during 
the various stages of the power stroke of a diesel engine. Thermody- 
namic analysis by means of which ambient conditions of a diesel-like 
environment are derived is given. Application of the Linan theory to 
droplet burning is outlined. Computation of the path of a burning 
fuel droplet on the combustion hypersurface is described. Finally, 
results of the calculations are discussed. 


TURBINE 
REFER ALSO TO CITATION(S) 24592, 24596, 24597 


24578 (PB—270551) High performance reheat marine steam pro- 
pulsion plant. Final report on phases 1 and 2. Roy, D.; Miffitt, J.; 

y, J.; Romano, J.; Marquis, A. (General Electric Co., Lynn, 
Mass. (USA)). 30 Jun 1977. 219p. NTIS PC A10/MF AO1. 

The engineering studies, design analyses and analytical inves- 
tigations that were performed to identify, definitize, and develop the 
design data, engineering details and operational requirements for a 
high performance marine reheat steam propulsion plant are present- 
ed. Special studies were conducted in the following areas: high 
pressure, and intermediate pressure turbine construction, propulsion 
gear and attached auxiliaries, low pressure and astern turbine con- 
struction, turbine control and monitoring equipment, general propul- 
sion plant arrangements, thermodynamics and acquisition cost esti- 
mates for major components. This report clearly indicates that a 
high performance reheat steam propulsion plant is technically feasi- 
ble and economically justifiably. The need for additional design 
development of such components as boilers and feed pumps is 
emphasized. 


24579 Preliminary investigation of flashback in prevaporizing— 
premixing combustors. Plee, S.L.; Mellor, A.M. (Purdue Univ., West 
Lafayette, IN). pp 32p, Paper 77-22 of In Combustion of cellulosic 
fuels. Combustion technology for pollution control. Berkeley, CA; 
Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

Flame flashback into the fuel preparation tube of advanced 
prevaporizing/premixing gas turbine combustors is considered. Evi- 
dence in the literature indicates that classical flashback, which 
results from the flame velocity exceeding the fuel/air velocity either 
in the tube boundary layer or in the free stream, has not been 
observed in non-catalytic combustion systems burning hydrocarbon 
fuels. Instead, autoignition of the air stream, flame propagation 
through reversed flow fields, and preignition of the fuel/air mixture 
in separated flow regions of the mixing tube are responsible for the 
reported phenomena. The latter two may be caused by either small 
details in the geometry of the premixing tube such as steps, diverging 
sections, surface discontinuities, etc. or methods of fuel injection, i.e., 
contraflow fuel injection. Only catalytic combustors operating at 
very low reference velocities appear capable of experiencing classi- 
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cal flashback; however, flashback and autoignition must be distin- 
guished between even under these conditions. Using a simplified 
combustor geometry, an attempt is made to induce classical flash- 
back under typical burner operating conditions. Preliminary results 
are consistent with the literature and indicate that classical flashback 
is not a problem with cylindrical fuel preparation tubes such as the 
one used in this investigation. 


24580 ERDA automotive gas turbine program. Chen, C.S. 
(Energy Research and Development Administration, Washington, 
DC). pp 10-17 of In Proceedings of the 12th intersociety energy 
conversion engineering conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The automotive gas turbine engine was examined for possible 
introduction during the 1980 to 1990 time period. Technical analysis 
was made of the gas turbine engine as alternative to the conventional 
engine. This alternative was evaluated from a societal point of view 
on terms of energy consumption, urban air quality, cost to the 
consumer, materials availability, and industry impact. The results 
show that the gas turbine engine offers the promise of eliminating 
the automobile as a significant source of urban air pollution, dramati- 
cally reducing fuel consumption, and being saleable. Specifically, the 
a turbine engine requires intensive component, systems, and manu- 

acturing process development by the auto industry. The current 
ERDA/Chrysler automotive gas turbine program indicates the earli- 
est data for marketplace introduction of gas turbine cars is the 1986 
to 1987 time period. 


24581 System evaluation of aircraft-derivative gas turbines for 
Naval ship propulsion applications. Kuo, S.C.; Horton, T.L.O. 
(United Technologies Research Center, East Hartford, CT). pp 187- 
193 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A projection was made for the typical specific weights which 
can be expected for naval ship propulsion systems utilizing large 
aircraft-derivative open-cycle engines in the early 1990s. The expect- 
ed performance, size, and weight characteristics for these engines 
were identified and integrated with the expected future characteris- 
tics for the remaining conventional propulsion system components to 
estimate the total propulsion system specific weight. Several propul- 
sion system arrangements were considered and the most promising 
were used to predict the payload/endurance relationship for the 
selected naval ship types considered. 


ROTARY 
REFER ALSO TO CITATION(S) 24609 


EXTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 24568 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 24117 


RANKINE CYCLE 


24582 (SAN/1096—1) Organic Rankine cycle automotive pro- 
pulsion system-turbine expander. Final report. (Aerojet Liquid 
Rocket Co., Sacramento, Calif. (USA)). 13 Dec 1976. Contract EY- 
76-C-03-1096. 343p. Dep. NTIS, PC A15/MF AOI. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 24145, 24193 


24583 (TID—28030) Development schedules for vehicle energy 
storage systems. (National Research Council, Washington, D.C. 
(USA). Committee on Advanced Energy Storage Systems). 1977. 
Contract EY-76-C-02-2708-012. 25p. Dep. NTIS, PC A02/MF AO1. 

The development of advanced energy storage systems for 
electric and hybrid electric powered vehicles is discussed. A mini- 
mum of one year for flywheels and two years for batteries will be 
necessary to translate most laboratory concepts into production 
prototype designs with a minimum of testing to establish confidence 
in the anticipated performance. A relatively few hand-made storage 
units might be installed in experimental vehicles at this stage. Re- 
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garding the goals of the Electric and Hybrid Vehicle Research, 
Development, and Demonstration Act of 1976, the panel finds that: 
(1) the most optimistic development time schedules preclude the 
inclusion of any advanced energy storage systems in Phase I of the 
vehicle procurements; (2) any advanced storage systems that are 
expected to power sizeable numbers of Phase II vehicles should pass 
proof-of-concept tests for performance, materials, ard manufacturing 
methods by the fall of 1977 if moderate confidence in their availabil- 
ity and reliability is to be attained; (3) advanced systems that pass 
proof-of-concept in 1978 may be satisfactory for limited use in Phase 
II procurements, at least for a small number of vehicles, although 
confidence in their reliability will be diminished; (4) it is unlikely that 
any systems for which the proof-of-concept is not verified by the 
end of 1978 can be made available for large numbers of vehicles in 
the Phase II procurements with expectations of reliable operation; 
and (5) a relatively few of the Phase II vehicles may be powered 
with essentially hand-made advanced storage systems that do not 
have proof-of-concept verified until as late as mid-1980. 


24584 Design of a current technology electric vehicle. Guess, 
R.H. (General Electric Co., Schenectady, NY); Nial, W.R.; Poco- 
bello, M.A. pp 262-268 of In Proceedings of the 12th intersociety 
energy conversion engineering conference. Vol. I. La Grange Park, 
IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A description is given of General Electric's (with Triad 
Services, Incorporated as subcontractor) part of the U.S. Energy 
Research and Development Administration (ERDA) program to 
develop totally new, improved performance electric vehicles by 
1979. It presents the rationale used in designing a 4-passenger elec- 
tric vehicle for urban use, describes the vehicle design, the drive 
train, and the control. The approach taken was to utilize current 
technology available in 1976 in the basic design, to design to meet 
the FMVSS safety requirements, to identify the upgrading technol- 
ogy by trade-off analysis, and to predict the improvements by 
upgrading performance with selected advanced technologies availa- 
ble by mid-1978. 


24585 Flywheel module for electric vehicle regenerative braking. 
Lustenader, E.L. (General Electric Co., Schenectady, NY); Chang, 
G.; Richter, E.; Turnbull, F.G.; Hickey, J.S. pp 269-274 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Current battery electric vehicles are limited in multi-stop-and- 
go driving range and accelerating capability by the lead-acid battery 
which cannot handle high power peaks and still maintain high 
energy density. A hybrid flywheel/battery system can isolate the 
battery from the accelerating power peaks and also recover a 
substantial portion of the available braking energy. A description is 
given of the development of a small, high speed, lightweight fly- 
wheel/a-c synchronous motor alternator sealed energy storage pack- 
age coupled to a load commutated inverter power circuit. The 
system stores sufficient energy in the rotor of the machine for one 
stop-start cycle. A composite flywheel is used to store additional 
energy for several cycles, or enough for climbing or descending 
short grades. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 24145, 24193, 24583 


24586 Dual combustion thermal hybrid engine. Ridgway, S.L. (R 
and D Associates, Marina del Rey, CA). pp 489-492 of In Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 

am I. La Grange Park, IL; American Nuclear Society, Inc. 
1 , 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The internal combustion engine is efficient; the external com- 
bustion engine can be made clean. A careful and conservative 
analysis shows that an engine system consisting of an internal com- 
bustion engine that is operated fuel rich, coupled with an exhaust 
afterburner, a steam boiler, and a steam engine, will propel an 
automobile with half the fuel consumption of the present internal 
combustion engine equipped with emission controls. The emission 
level of the new combination will meet the 1980 goals. This im- 
proved emissions performance is the consequence of the low NO/ 
sub x/ production in the richly carbureted internal combustion 
engine and the full consumption of combustible pollutants in the 
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afterburner. The fuel economy improvement results from two fac- 
tors: a more efficient thermodynamic cycle and a better match of the 
engine system to the load. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 24193, 24585 


VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 24584 


24587 Comparing alternative methods of improving fuel economy. 
Luchter, S. (Dept. of Transportation, Washington, DC); Daye, C.J. 
pp 2-9 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A nutiber of methods to compare potential fuel economy 
a are available. One that has been found to be especially 
helpful is the equivalent specific fuel consumption over the compos- 
ite driving cycle, called the “vehicle specific fuel consumption” 
(vsfc). The ter, based upon a minimum of empirical data, is 
the result of the energy required to accomplish the two standard 
— cycles, appropriately weighted. Vsfc is calculated as a func- 
tion of the weight of the vehicle to which the aerodynamic drag and 
other rolling resistance parameters can be related. The resulting 
curves are independent of engine type. They appear as a family of 
hyperbolas on a composite mpg, inertia-weight plot. Comparisons 
are given of the analytical results and the data from the new car fleet 
of recent model years. A very high degree of correlation is shown. 
One application of the parameter is to determine the sensitivity of 
vehicle fuel economy to potential changes in weight, and such 
changes as improved transmission matching, aerodynamic drag re- 
duction and reduced accessory loads, which can be expressed as 
changes in vsfc. 


ENGINE-TRANSMISSION MATCHING 


24588 Improving automobile fuel economy with advanced trans- 
missions. Kost, R.; Luchter, S. (Dept. of Transportation, Washing- 
ton, DC). pp 18-25 of In Proceedings of the 12th intersociety energy 
conversion —_ conference. Vol. I. La Grange Park, IL; 
American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The torque-speed characteristic of the spark ignition engine is 
not conducive to propulsion applications. Consequently, the trans- 
mission become an increasingly important part of the drive train. 
Except for production improvements, the technology of the 3-speed 
automatic developed in the late 1940's has remained relatively static. 
Fuel economy requirements of Government and marketplace have 
rekindled interest in further advances. About 90 percent of the 
production automobiles in the Unites States have 3-speed hydrokine- 
tic transmissions. Emerging as possible near-term improvements are 
4-speed designs. There also been recent interest in the “continu- 
ously variable transmission.” Experimental hardware is now being 
tested. Each transmission shows a different fuel economy when 
coupled with the same engine. Typical fuel economy results are 
described and put on an equivalent basis. The conclusion is that 
there is a large potential fuel economy gain possible with modern 
transmission concepts now being developed. 
24589 Continuously-variable transmission concepts suitable for 
flywheel hybrid automobiles. Frank, A.A.; Beachley, N.H.; Harter, 
R.W.; Dietrich, A.P.; Lau, K.C. (Univ. of Wisconsin, Madison). pp 
26-33 of In Proceedings of the 12th intersociety energy conversion 
engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; eae DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A flywheel hybrid automobile has the potential of greatly 
increased fuel economy in city driving. The viability of the concept 
is dependent, however, upon the efficiency characteristics of the 
powerplant and drivetrain components. The continuously-variable 
transmission (CVT), required to match the vehicle and flywheel 
speeds under all ting conditions, has been shown to be the most 
critical item in this regard. Four CVT concepts are presented and 
discussed. Several designs based on the use of hardware commercial- 
ly available or in the developmental stage were analyzed in detail. 
The results show that adequate efficiency is obtainable with an 
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optimized design to allow a significant increase in fuel economy with 
the flywheel concept. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 24581, 24582, 24607, 24916 


24590 Fuel economizer for carbureted internal combustion en- 
gines. Fabritz, R.E. US Patent 4,058,102. 15 Nov 1977. Filed date 5 
May 1976. 8p. 

A fuel economizer for carbureted internal combustion engines 
comprises a tubular body having open inlet and outlet ends and 
adapted to be positioned and supported between the carburetor and 
the intake manifold of the engine. An annular, liquid collecting 
chamber is defined in the body between the ends thereof for collect- 
ing liquid fuel exiting from the carburetor and includes air passages 
for circulation and deflection of air over the collected liquid fuel to 
effect atomization of the fuel before it is supplied to the intake 
manifold. A combined valving member and air/fuel deflector plate is 
movably supported by the body at the outlet end thereof and is 
yieldably biased toward the outlet end into a closed position relative 
to it. The valving member also has a liquid fuel collecting chamber 
to collect any liquid fuel exiting the outlet end of the body, whereby 
air flowing through the body contacts the collected liquid fuel to 
effect atomization of the same, and the valving member opens and 
closes in general correspondence with the carburetor throttle valve, 
to thus effect more efficient combustion of the fuel and thereby 
increase the economy of operation of the engine. 


24591 Method and apparatus for rpm limitation in internal com- 
bustion engines. Drews, U.; Kraus, B.; Singer, E.; Schnuerle, H. (to 
Robert Bosch GmbH). US Patent 4,058,106. 15 Nov 1977. Priority 
date 22 Apr 1975, German, Federal Republic of (F.R. Germany). 
10p. 


The maximum speed of an internal combustion engine is 
limited by a device which compares the period of rpm-synchronous 
pulses with the time constant of a reference multi vibrator. If the 
engine rpm is so high that a pulse terminates prior to expiration of 
the reference time period, a gate is activated and acts through 
further multivibrator circuits to interrupt the fuel delivery to the 
engine, e.g., the fuel injection control pulses are suppressed. If the 
maximum rpm is exceeded only intermittently, the device restores 
normal fuel injection control pulses after a predetermined number of 
pulses have been suppressed. If the maximum rpm is exceeded 
continuously, the device restores normal fuel control somewhat later 
than the time at which the engine speed drops to below maximum 
rpm. 


24592 Control system for gas turbines. Werner, R. (to Klockner- 
Humboldt-Deutz AG). US Patent 4,057,960. 15 Nov 1977. Priority 
date 24 May 1975, German, Federal Republic of (F.R. Germany). 
12p. 

A control system is described for gas turbines with a gas 
generator which comprises a compressor, a combustion chamber, 
and a compressor turbine, with a power take-off device and a thrust 
device arranged past the gas generator and adjustable as to through- 
put preferably in the form of an efficiency turbine provided with an 
adjustable guide wheel, with a thrust nozzle variable with regard to 
its cross section or with an adjustable — and with a fuel 
metering valve the metering cross section of which is influenced by 
values of condition of state of the gas generator. As values of 
condition of state for the adjustment of the fuel metering valve there 
are selected the temperature at the entrance into the combustion 
chamber or at the exit of the compressor, or the pressure in front of 
the compressor turbine, or a setting member of a speed governor of 
the gas generator which adjusting member is — to be influ- 
enced at will. The adjustment of the through-put of the power take- 
off and the thrust device is effected in conformity with the differen- 
tial of the measured value of the temperature at the entrance into the 
combustion chamber or the exit of the compressor and the setting 
member of the speed governor. 


24593 Spark-ignited internal combustion engine operated with 

charge stratification. Reichel, K.; Decker, G.; Kuck, A.; Schulz, E. 

(to Volkswagenwerk AG). US Patent 4,057,037. 8 Nov 1977. Prior- 

ity date 21 Nov 1974, German, Federal Republic of (F.R. Germany). 
p- 

An internal combustion engine with charge stratification and 
spark ignition comprises a cylinder head having a main combustion 
chamber and a cavity defined by surrounding walls of the cylinder 
head and opening toward the main combustion chamber. An auxil- 
iary combustion chamber is formed within a cup-shaped insert 
frictionally maintained in the cavity and opening away from the 
main combustion chamber. The cup-shaped insert is thin-walled and 
has an opening providing a passage connecting the main combustion 
chamber and the auxiliary combustion chamber and a pair of open- 
ings for receiving a fuel delivery device and an ignition device, 
respectively. 
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24594 Auxiliary combustion chamber for a stratified charge in- 
ternal combustion engine. Reichel, K.; Decker, G.; Kuck, H.A.; 
Brandstetter, W. (to Volkswagenwerk AG). US Patent 4,057,038. 8 
Nov 1977. Priority date 22 May 1975, German, Federal Republic of 
(F.R. Germany). 4p. 

An auxiliary combustion chamber for a stratified charge 
internal combustion engine is formed by an insert secured in a bore 
of the cylinder head. The insert is in the form of a tubular shell 
having openings for ignition means, fuel supply means, and having a 

communicating with the main combustion chamber. The 
tubular shell has a relatively massive construction in the region of 
the passage and is relatively thin walled in the remaining regions to 
provide the capability for fast warm-up of the auxiliary combustion 
chamber and to prevent overheating of the chamber in the region of 
the passage. 


24595 Air-fuel mixture control apparatus for internal combustion 
engines using digitally controlled valves. Aono, S. (to Nissan Motor 
Co., Ltd.). US Patent 4,057,042. 8 Nov 1977. Priority date 8 Nov 
1974, Japan. 6p. 

A multivibrator circuit is provided to digitally control an 
electromagnetic valve adapted to control the supply of fuel and air 
to each cylinder of an internal combustion engine. 


24596 Rotary heat exchanger, in particular for a gas turbine. 
Guillot, J. (to Bennes Marrel, Zone Industrielle). US Patent 
4,057,102. 8 Nov 1977. Priority date 22 Nov 1972, France. 6p. 

A rotary heat exchanger for a gas turbine consists of a disc of 
cellular ceramic material having a peripheral lining of refractory 
material, a smooth metallic collar surrounding the lining, an annular 
driving rim having a smooth radially inward surface surrounding the 
collar in radial spaced relation and annular rows of radially disposed 
springs disposed in compression between the rim and the collar for 
transmitting driving torque from the rim to the collar and the disc. 
Springs or compressed air, housed between the steel rim and the 
cellular ceramic disk, exert a compressive prelateral tightness over 
about one-third of the surface, for the passing of the cool air of 
admission. The remainder of the disk is passed through by hot 
exhaust gases. A gas turbine, in particular for a lorry, wherein the 
disk is subjected to abrupt accelerations and decelerations is studied. 


24597 Parametric design studies of lightweight closed-cycle gas 
turbine ship propulsion systems. Kuo, S.C.; Shu, H.T. (United Tech- 
nologies Research Center, East Hartford, CT). pp 166-171 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The results are presented of a computer-aided parametric 
design study to estimate the size and weight characteristics of 
lightweight closed-cycle gas turbine systems suitable for advanced 
naval ship propulsion applications. Closed-cycle gas turbine technol- 
Ogies were reviewed, and future advances in crucial technologies 
were projected. The size and weight characteristics of turbomachin- 
ery and heat exchangers were estimated based on the design param- 
eters selected for unit capacities ranging from 29.8 to 149 MW 
(40,000 to 200,000 shp) considered sufficient to provide the discrete 
installed power levels (up to 300,000 shp) required of the ship types 
considered. These results were then combined with other compo- 
nents characteristics to provide estimates of various onboard propul- 
sion systems weight characteristics. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 24567, 24591 


24598 (PB—270720) Effect of driver mass tolerance on motorcy- 
cle emissions and fuel economy. Technical support report. (Environ- 
mental Protection Agency, Ann Arbor, Mich. (USA)). Nov 1976. 
13p. (MC—76-10). NTIS PC A02/MF AO1. 

The objective of this testing program was to determine the 
ag riateness with respect to emissions of the driver mass toler- 

driver weight variation) specified in the motorcycle regula- 
can. In developing these regulations, two factors were considered: 
by specifying a restrictive tolerance, too many potential test drivers 
might be excluded; by specifying a broad tolerance, wide variations 
in emissions results were considered possible. To accommodate both 
of these factors, the tolerance was specified as plus or minus 10kg. 
To determine the appropriateness of this tolerance prior to final 
rulemaking, a test program was conducted to measure emissions and 
fuel economy at various driver masses. The test vehicle used was a 
Honda CB 360 which represents a typical middle weight, four stroke 
motorcycle. 
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24599 (PB—270721) Effect of dynamometer inertia increment 
and power setting on emissions and fuel economy for motorcycles. 
Technical support report. (Environmental Protection Agency, Ann 
Arbor, Mich. (USA)). Aug 1975. 13p. (MC—75-03). NTIS PC A02/ 
MF AOl. 

In developing motorcycle regulations, the increment of iner- 
tia weight to be set on the dynamometer was picked as 10kg. To 
provide data to support the choice of inertia increment, the effect of 
inertia On emissions and fuel economy needed to be quantitatively 
defined. Since road load horsepower setting is based on inertia 
increment, its effect on emissions and fuel economy required evalua- 
tion. A test program involving measuring emissions and fuel econo- 
my at various inertia and road load horsepower settings was con- 
ducted. Also evaluated was the magnitude of variations in the actual 
distance covered while driving the UDDS, and determine the effects 
on emissions and fuel economy. 


24600 (PB—270852) Dynamometer distance. Technical support 
report. Rarick, T. (Environmental Protection Agency, Ann Arbor, 
Mich. (USA)). Jul 1975. 9p. (LDTP—75-1). NTIS PC A02/MF 
AOl. 

In addition to mass emissions, fuel economy is being calculat- 
ed under the assumption that the distance travelled during the 
Federal test cycle is 7.5 miles. It has been proposed that the actual 
distance travelled on the dynamometer be measured and used in the 
mass emissions and fuel economy calculations. In order to be able to 
use the total distance travelled in the calculations, a means of 
accurately measuring the distance and a change in the Federal 
Register are required. The report investigates this distance. It is 
recommended that the total distance travelled on the dynamometer 
be measured and also that the distances travelled during each phase 
of the Urban Dynamometer Driving Schedule exhaust test be used 
to calculate the mass emissions. The total distance travelled during 
the Highway Fuel Economy Test should be measured and used in 
the calculation of fuel economy. 


24601 (PB—270853) EPA-Kawasaki emission measurement com- 
parison test program. Technical support report. Cackette, T. (Envi- 
ronmental Protection Agency, Ann Arbor, Mich. (USA)). Dec 1975. 
24p. (MC—75-06). NTIS PC A02/MF AO1. 

Three 1975 Kawasaki motorcycles were emission tested at 
Kawasaki Heavy Industries in Japan, and at the EPA Transportation 
Research Center of Ohio. The ANPRM test procedure, which 
predates the current procedure, was used. Emissions and fuel econo- 
my compared well between facilities with the exception of CO, 
which was significantly higher at EPA. Part of the difference is 
attributed to ambient pressure differences between facilities. It is 
recommended that factors describing the effect of ambient condi- 
tions on emissions and fuel economy be developed. 


24602 (PB—270898) Sources of variability and inaccuracies in 
aircraft gas turbine emission measurements. Technical support report. 
(Environmental Protection Agency, Ann Arbor, Mich. (USA)). Feb 
1976. 30p. (AC—76-02). NTIS PC A03/MF AO1. 

ariability and inaccuracies in aircraft gas turbine emission 
measurements caused by calibration gases, instrument precision, sam- 
pling errors, engine setting precision, and ambient condition effects 
continue to be of major concern. Understanding and/or resolution of 
these factors is critical to the development of a unified measurement 
procedure. This report details and provides analysis of the various 
factors contributing to emission measurement inaccuracy. Discussion 
is presented for all major sections and components of the emission 
sampling system. 


24603 (PB—271247) Line and area source emissions from motor 
vehicles in the RAPS program. Final report. Haefner, L.E. (Washing- 
- yo ty St. Louis, Mo. (USA)). Jun 1976. 180p. NTIS PC A09/ 
A 

The study of automotive vehicle pollution in a metropolitan 
area requires accurate reporting of emissions. This depends on 
efficient monitoring of traffic flow, and knowing the location param- 
eters critical to the emission process, and adequate knowledge of 
vehicular emissions under a range of operating conditions. This 
report describes the methodology developed to allow the estimation 
of emissions from line and area sources for any specified hour of the 
day and any specified day of the week. It used a local study by the 
Federal Highway Administration which characterizes vehicle o; 
ation in the St. Louis regional highway network. This is combined 
with the EPA’s model emission calculational procedure to compute 
emissions. 


24604 Electrochemical oxygen sensing element, particularly for 
determination of oxygen content in the exhaust gases of automotive 
internal combustion engines. Hacker, W.D.; Friese, K.H.; Weyl, H. 
(to Robert Bosch GmbH). US Patent 4,065,372. 27 Dec 1977. 
Priority date 27 Nov 1975, German, Federal Republic of (F.R. 
Germany). 6p. 

To provide protection to the sensitive solid ion conductive 
electrolyte, a metal sleeve is placed to surround the electrolyte, with 
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clearance, and formed with qute having an increasing cross- 
sectional area starting from the housing or socket towards the 
bottom of the solid electrolyte tube to provide an approximately 
even temperature ient upon exposure of the element to exhaust 
gn. The sleeve is formed so that deflection surfaces or vanes are 
ormed internally thereof, for example by punching the openings 
through the sleeve as elongated slots leaving deflecting vanes, to 
deflect gases passing through the openings from direct impingement 
on the solid electrolyte tube to protect the solid electrolyte tube 
against impact and contamination. 


24605 Automotive engine exhaust-clean air Heklowski, 
F.; Nicholas, W. US Patent 4,059,958. 29 Nov 1977. Filed date 22 
Mar 1976. 8p. 

A description is given of an internal combustion engine of the 
spark or diesel ignition type having an anti-pollution arrangement for 
the reduction of tt e products of incomplete combustion and crank- 
case evaporation. The arrangement includes a turbine adapted to 
receive exhaust connected to the engine through an overriding 
clutch to drive the turbine yet allowing for overriding faster rotation 
of the turbine through secondary ignition of the exhaust or other 
unburned gases. The turbine includes a fuel supply to aid in ignition 
of exhaust gases and may include a fuel supply with an aromatic 
indicator fluid which loses its aroma upon oxidation at a predeter- 
mined temperature thereby indicating if the turbine temperature is 
high enough to completely eliminate unburned exhaust and other 
gases without recycling said gases through the engine. 


24606 Systems for monitoring the composition of exhaust gases. 
Firth, J.G.; Jones, T.A.; Rimmington, B. (to National Research 
Development Corp.). US Patent 4,057,996. 15 Nov 1977. Priority 
date 17 Jan 1975, United Kingdom of Great Britain and Northern 
Ireland (UK). 6p. 

In a system for monitoring the composition of exhaust gases 
from an internal combustion engine, a gas-sensitive resistor consist- 
Be gallium oxide is exposed to the gases and is maintained at a 
substantially constant temperature above that of the gases. A signal 
is generated dependent on the resistance of the resistor, which varies 
monotonically with the air/fuel ratio of the inlet mixture, this signal 
being usable in a system for automatically controlling the composi- 
tion of the inlet mixture. 


24607 Exhaust pollution reduction apparatus for internal combus- 
tion . Rollins, E.C. US Patent 4,057,604. 8 Nov 


engine carburetor 
1977. Filed date 8 Apr 1976. 10p. 

An air rotor within the carburetor bore and rotated by air 
drawn into the bore during engine operation has extremely small 
diameter fuel jets associated with it that inject fuel into the bore in 
counterflow relationship to the inrush of air, thereby markedly 
increasing atomization. In addition, the jets are directed to inject the 


fuel into the bore in a forward direction with respect to the direction 
of rotation of the rotor, hence propelling the fuel against the force of 
air in the bore to thereby further promote atomization. These 
features function independently and in cooperation with one another 
to increase engine operating efficiency and decrease the level of 
polluting emissions. 


on of emission from 

engine. Wakita, N. (to Toyota Jidosha Kogyo 

Kabushiki Kaisha). US Patent 4,056,083. 1 Nov 1977. Priority date 
19 Dec 1975, Japan. 6p. 

An exhaust recirculator is characterized in that an exhaust 
gas recirculation pipe links the intake manifold and the exhaust pipe 
connected to the engine cylinder, midway in which is inserted a 
recirculation control valve acting by the negative pressure of the 
intake manifold. An orifice with its sectional area variable in the 
displacement direction of the valve body is provided in the chamber 
of the recirculation control valve, and a desired flow characteristic 
of the exhaust gas is obtained by the setting of the orifice configura- 
tion. 


24609 Emission behavior of aerodynamically stabilized, lean, pre- 
mixed combustion. Peterson, P.R.; Samuelsen, G.S. (Univ. of Califor- 
nia, Irvine). pp 23p, Paper 77-10 of In Combustion of cellulosic fuels. 
Combustion technology for pollution control. Berkeley, CA; Univ. 
of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

Emission behavior in aerodynamically stabilized, lean, pre- 
mixed combustion is explored. A propane/air flame was aerodynami- 
cally stabilized in a bench scale, atmospheric, opposed jet combustor 
(OJC). Temperature and major pollutant concentration measure- 
ments were taken radially across the OJC exit plane. A range of lean 
combustion conditions were tested by varying equivalance ratio 
while maintaining constant flow conditions. Data analysis by com- 
puting emission indexes show that lean operation of the OJC signifi- 
cantly reduces nitrogen oxide and carbon monoxide emissions from 
levels measured at stoichiometric combustion conditions. Lean OJC 
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operation increases total hydrocarbon emissions suggesting the need 
for a secondary burnout zone in a practical application. 


24610 Evaluating characteristic time emissions predictions for 
three vehicular gas turbine combustors. Hammond, D.C. Jr. (General 
Motors Corp., Warren, MI). J. Energy; 1: No. 4, 250-256(1977). 

The standard GT-309 combustor and two modified versions 
were tested in a flow-rig over the range of steady-state conditions 
simulating combustor operation in a GT-309 regenerative gas turbine 
engine. on measured emissions of the standard combustor, a 
characteristic time model developed by Mellor was used to predict 
the carbon monoxide, total oxides of nitrogen, and total hydrocar- 
bons emissions for the two modified combustors. The total oxides of 
nitrogen emissions were predicted to within one standard deviation 
for all conditions. The carbon monoxide emissions were not usually 
predicted within one standard deviation, and the predicted and 
experimental trends were conflicting. The predicted total hydrocar- 
bons emissions suffered the same inaccuracy. However, the modified 
combustors did exhibit reduced emissions. The strong dependence of 
carbon monoxide emissions from the standard combustor on atomiz- 
ing-air pressure drop at low engine-power conditions was successful- 
ly correlated by the model as a shift in quenching location. The 
oxides of nitrogen emissions for the standard combustor at high 
power conditions were not accurately correlated by the model 
because the quenching of nitric oxide formation was not completed 
within the combustor. 16 figures. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 24582, 24586, 24617, 24627, 24628 


24611 Exhaust gas recirculation apparatus for an internal com- 
bustion engine. Takeshita, T. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 4,061,119. 6 Dec 1977. Priority date 27 Apr 1976, 
Japan. 8p. 

An exhaust gas recirculation is described in which the exhaust 
gas from the exhaust system of the engine is recirculated into the 
intake system of the engine in a position upstream of the throttle 
valve and in a position downstream of the throttle valve. A sufficient 
amount of exhaust gas can be recirculated, without causing adverse 
effects to the heavy load operation of the engine. 


24612 Exhaust gas recirculation system. Harada, T. (to Nissan 
Motor Co., Ltd.). US Patent 4,057,043. 8 Nov 1977. Priority date 13 
Jun 1975, Japan. 8p. 

An additional vacuum servo is provided to be associated with 
a vacuum servo of an air supply control valve controlling the 
amount of atmospheric air fed into a vacuum actuator of an EGR 
control valve and is operable, in response to the vacuum in the 
vacuum actuator reduced by the fed atmospheric air, to minutely 
adjust the degree of opening of the air supply control valve to 
minutely adjust the amount of the atmospheric air fed into the 
vacuum actuator. 


24613 Exhaust gas purifier in an internal combustion engine. 
Nohira, H.; Kobashi, K. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 4,056,933. 8 Nov 1977. Priority date 9 Jan 1976, 
Japan. 6p. 

An exhaust gas purifier in an internal combustion engine with 
two separate exhaust manifolds is described. Two separate exhaust 
pipes are connected to the corresponding exhaust manifolds, one of 
the exhaust pipes being joined with the other exhaust pipe. The 
recirculated exhaust gas is extracted from the one exhaust pipe and is 
delivered into the air intake system. Secondary air is fed into the 
other exhaust manifold. 


24614 Control system for promoting catalytic removal of noxious 
components from exhaust gas of internal combustion engine. Naka- 
mura, K.; Sanbuichi, H. (to Nissan Motor Co., Ltd.). US Patent 
4,056,932. 8 Nov 1977. Priority date 1 Nov 1974, Japan. 16p. 

With respect to an internal combustion engine equipped with 
a carburetor and a catalytic converter which feeds the engine with a 
stoichiometric air/fuel mixture, the control system is for regulating 
the air/fuel ratio produced in the carburetor and comprises an 
auxiliary air admitting passage connected to the fuel discharge 
passage of the carburetor in addition to a usual air bleed passage for 
the fuel discharge passage, an electromagnetic valve for controlling 
the admission of air into the auxiliary passage, an oxygen sensor 
disposed in the exhaust system upstream of the catalytic converter, 
and a control circuit for producing continual pulses at a frequency 
between 5 and 100 Hz. The widths of the individual pulses are 
increased gradually while the output of the oxygen sensor indicates 
the air/fuel ratio being below the stoichiometric ratio, and vice 
versa. The valve is opened as each pulse is applied thereto so that 
the air feedrate to the fuel in the fuel passage is momentarily 
augmented by admission of air into the auxiliary passage. 
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24615 Characteristic time emissions correlations: the T-63 heli- 
copter gas turbine combustor. Mellor, A.M. (Purdue Univ., Lafayette, 
IN). J. Energy; 1: No. 4, 257-262(1977). 

Gaseous pollutant emissions from conventional diffusion 
flame T-63 combustors are correlated as functions of combustor 
geometry and inlet conditions in terms of a characteristic time 
model. New aspects of the present study show partial inclusion of 
effects of alternate fuel properties, suggest a generalization of the 
Lipfert NO/sub x/ correlation, compare advanced film injected and 
prevaporizing/premixing with conventional combustors, and demon- 
strate a quantitative relation between emissions of unburned hydro- 
carbons and CO. 9 figures, 4 tables. 


24616 Progress report on a sink—vortex combustion chamber. 
Naik, A.N.; Young, W.S.; Knuth, E.L. (Univ. of California, Los 
Angeles). pp 29p, Paper 77-24 of In Combustion of cellulosic fuels. 
Combustion technology for pollution control. Berkeley, CA; Univ. 
of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

An effective method of controlling NO/sub x/ emissions from 
continuous combustion chambers is the reduction of the NO forma- 
tion rate via reduction of the — temperature. A novel 
scheme involving a sink-vortex flow field has been proposed for 
aerodynamically reducing the post-flame temperature within the 
combustion chamber. Combustion is initiated near the maximum 
radius of a circular-cross-section chamber. The sink-vortex motion, 
induced by injecting the fuel and air with a tangential velocity 
component at the maximum radius and by exhausting the combustion 
products near the centerline, converts a portion of the stagnation 
enthalpy into hydrodynamic kinetic energy. The resulting reduction 
of the static temperature of the post-flame gases lowers the NO 
formation rate without loss of total enthalpy. The NO production 
was modeled numerically using a compressible sink-vortex flow as 
described by Shapiro, the equilibrium products for methane-air 
combustion as given by England, and the extended Zeldovich mech- 
anism for NO formation. A comparison of this NO production with 
that for flow along a path of equal length but with no static- 
temperature reduction demonstrated the effectiveness of the sink- 
vortex flow in quenching the NO formation. An experimental inves- 
tigation of the proposed sink-vortex combustion process in a labora- 
tory-model combustion chamber has been initiated using propane. 
Preliminary results (including the flow patterns, temperature distri- 
butions, gas compositions, and current problems) are presented. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 24582, 24614, 24615, 24628 


24617 (PB—270709) Toyota-EPA emission laboratory correla- 
tion study. Technical support report. (Environmental Protection 
Agency, Ann Arbor, Mich. (USA)). Apr 1976. 1lp. (CORR—76-1). 
NTIS PC A02/MF AOl1. 

EPA received a written request from Toyota Motor Sales, 
U.S.A. Inc. to conduct a specific correlation program. The program 
involved a series of hot start exhaust emission tests (2 sample bags), 
EPA highway fuel economy tests, and gas cross checks of HC, CO, 
NOx, and CO: cylinders. The results of hot start exhaust emission 
tests, highway fuel economy tests, and a gas cross check analysis are 
reported for acceptable correlation between laboratories. 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 24582, 24614, 24617, 24628 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 23279, 23290 


24618 (BNL—23549) Single cylinder spark ignition engine study 
of NO and NO: emissions for methanol, iso-octane and nitrogen doped 
methanol with emphasis on measurement technique. Brateman, J.H.; 
Klemm, R.B. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 26p. (CONF-771149—3). Dep. 
NTIS, PC A03/MF AO1. 

From Combustion Institute Eastern State meeting; Hartford, 
CT, USA (10 Nov 1977). 

NO and NOsz emissions from a single cylinder CFR engine 
were measured as a function of fuel air equivalence ratio for the 
spark ignited combustion of methanol, iso-octane and nitrogen doped 
methanol. In all cases, no NO2 was detected for fuel-rich or stoichio- 
metric combustion, while significant amounts of NO2 were found for 
fuel-lean combustion. The exhaust system and exhaust sampling 
system were throughly tested for NO and NO: conversions, NO to 
NO conversions and NO/sub x/ losses. These tests showed that all 
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conversions or losses were of relatively minor importance, and 
therefore that the NO and NO, concentrations reported were not 
artifacts of either the exhaust system or the exhaust sampling system. 
Several devices for desicating the exhaust sample were tested to 
determine their effects on the NO/sub x/ concentration of the 
sample. A Perma Pure dryer was found to be suitable for this 
purpose, while other devices examined removed up to 100 percent of 
the NOs. For the fuel-nitrogen case, significant increases in the NO/ 
sub x/ emissions were measured at fuel-lean equivalence ratios. No 
increase in the NO/sub x/ emissions were detected at rich condi- 
tions. 


24619 (CONF-761134—, pp 167-170) Automotive hydrogen stor- 
age with magnesium hydride. Rohy, D.A.; Nachman, J.F.; Duffy, 
T.E.; Hammer, A.N. (Solar Div. of International Harvester, San 
Diego, CA). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The status is given of a program to develop a magnesium-base 
alloy to store hydrogen that meets the operating constraints of a 
conventional automobile with a spark ignition engine. Specific con- 
straints include dissociation temperature, weight, waste heat utiliza- 
tion, rate of dissociation, cost, startup, and storage density. (LK) 


24620 (CONF-761134—, pp 171-173) Program for a hydrogen- 
fueled industrial vehicle. Mehne, J.T.; Pearsall, T.J. (Teledyne Conti- 
nental Motors, Muskegon, MI). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

A program being carried out under contract to ERDA under 
the Hydrogen Energy Program is described. The program is struc- 
tured to consist of three main phases: a. literature search to compile 
data covering all phases of the use of hydrogen in engine-powered 
equipment; b. application selection to select an appropriate industrial 
vehicle within the application field, and to determine suitable sys- 
tems required to power that vehicle with hydrogen fuel; and c. to 
make a preliminary installation design encompassing data and sys- 
tems, as defined in Phase B, within an existing industrial vehicle. It is 
anticipated that this phase could lead to an actual test installation to 
include the latest technologies, and provide a practical near-term test 
bed. 


24621 (CONS/2693—1) Sources of alcohol fuels for vehicle fleet 
tests. Barr, W.J.; Parker, F.A. (American Energy Research Co., 
McLean, Va.). 31 Aug 1977. Contract EG-77-X-01-2693. 88p. Dep. 
NTIS, PC A05/MF A0O1. 

Twenty-five coal gasification projects were reviewed for the 
purpose of determining if they offered an opportunity to provide a 
source of methanol for a fleet vehicle test program. All were 
concerned with the gasification of coal to produce a low, medium, 
or high Btu gas or a liquid fuel. The analysis revealed that only four 
programs offered a reasonable opportunity for completion of a 
commercial scale gasification plant and full operation in the foresee- 
able future. Further, all four elected to use the Lurgi gasification 
technology together with the Lurgi Rectisol gas cleanup process 
incorporating methanol as the absorbing medium. Consequently all 
four projects are candidates for supplying the 150 tons needed for a 
fleet vehicle test program. The American Natural Gas--People Gas 
Companies program at Beulah, North Dakota, is particularly of 
interest as a source since they have already made the decision to 
produce their own methanol requirements on-site. All four projects 
are currently halted owing to the need for resolving the capital 
financing of the projects. If federal loan guarantees are forthcoming 
in amounts realistically tailored to today’s construction costs, all four 
projects could proceed promptly and 1982-83 operational date 
would be a reality. 


24622 (N—77-27241) Preliminary analysis of aircraft fuel sys- 
tems for use with broadened specification jet fuels. Final report. 
Pasion, A.J.; Thomas, I. (Boeing Commercial Airplane Co., Seattle, 
Wash. (USA)). Jun 1977. Contract NAS3-19783. 82p. (NASA-CR— 
135198; D—6-44538). NTIS PC A05/MF AO1. 

An analytical study was conducted on the use of broadened 
specification hydrocarbon fuels in present day aircraft. A short range 
Boeing 727 mission and three long range Boeing 747 missions were 
used as basis of calculation for one-day-per-year extreme values of 
fuel loading, airport ambient and altitude ambient temperatures with 
various seasonal and climatic conditions. Four hypothetical fuels 
were selected; two high-vapor-pressure fuels with 35 kPa and 70 kPa 
RVP and two high-freezing-point fuels with -29 C and -18 C 
freezing points. In-flight fuel temperatures were predicted by 
Boeing's aircraft fuel tank thermal analyzer computer program. Boil- 
off rates were calculated for the high vapor pressure fuels and 
heating/insulation requirements for the high freezing point fuels 
were established. Possible minor and major heating system modifica- 
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tions were investigated with respect to heat output, performance and 
economic penalties for the high freezing point fuels. 


24623 (PB—270401) Methanol as an automotive fuel with special 
on methanol-gasoline blends. Final report June—October 74. 
Landman, A. (SEE CODE- 9501222 Transportation Systems Center, 
Cambridge, Mass. (USA)). Apr 1977. 89p. (DOT-TSC-OST—74-38; 
DOT-TSC-OST—77-31). NTIS PC A05/MF AO1. 

This report reviews the available information on methanol as 
related to its potential use as an automotive fuel. Information gaps 
critical to assessment and future decisions are delineated and sugges- 
tions made for necessary RandD efforts. In this context, methanol is 
characterized and the results of various studies on methanol and 
methanol-gasoline blends, throughout the United States and else- 
where, are presented and compared. These studies encompass fuels 
and their use and effects in engines and vehicles. Cost information, 
although limited, is given as available. The report also describes and 
summarizes methanol production processes; their promise and expan- 
sion possibilities in relation to potential requirements. Various raw 
material sources are considered in the light of future production 
potential needs. 


24624 (UCID—17645) Alternative Fuels Utilization Program. 
Anderson, C.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 7 Dec 1977. Contract W-7405-ENG-48. 73p. Dep. 
NTIS, PC A04/MF AO1. 

An assessment of the Alternative Fuels Utilization Program 
(AFUP) in the Department of Energy, Division of Transportation 
Energy Conservation is reported. A program plan is presented with 
goals, scope, and objectives, which are justified for federal involve- 
ment and that meet the Nation’s needs. The transportation and 
transportation-energy systems in the U.S. consist largely of private- 
ly-owned companies that provide goods and services to individuals. 
The salient characteristic of this system is that it is a market system, 
even though some parts are dominated by a few large firms and 
orgainzations, and parts are regulated by the government. Decision- 
making processes and decisions that link alternative fuels R and D to 
the market should therefore be responsive to the nation’s predomi- 
nantly private energy system. This plan anticipates the failure of the 
market to achieve a timely commercialization of alternative fuels for 
transportation. The rationale for this position, and the basis of the 
AFUP is developed. The AFUP is a plan for government participa- 
tion in alternative fuels R and D designed to foster the use of 
alternative fuels in the highway vehicle sector. 


24625 Fuel composition. Lukasiewicz, R.J. (to Union Oil Co. of 
California). US Patent 4,067,699. 10 Jan 1978. Filed date 17 Dec 
1976. 2p. 

Gasoline compositions containing 
methylcyclopentadienylmanganesetricarbonyl (MCMT) are stabi- 
lized against oxidation by the addition of 2-ethylhexanoic acid. 


24626 Gasoline compositions. Wharton, D.G. (to Shell Oil Co.). 
US Patent 4,066,419. 3 Jan 1978. Priority date 19 Dec 1975, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 

Gasoline compositions having improved driveability for spark 
ignition engine automobiles are described. The gasoline contains a 
minor amount of a compound having a perfluorinated radical select- 
ed from the group consisting of aliphatic C/sub n/F/sub 2n + 1/ 
and cycloaliphatic C/sub n/F/sub 2n - 1/, a hydrogen or an alkyl 
radical having from 1 to 12 carbon atoms, an alkylene bridging 
radical having from 2 to 12 carbon atoms, and a chlorine, hydroxyl, 
—OMe (where Me is a metal), or a residual moiety of an active 
hydrogen-containing organic compound. 


24627 Computer predicted compression ratio effects on NO/sub 
x/ emissions from a methanol fueled SI engine. Browning, L.H.; 
Pefley, R.K. (Univ. of Santa Clara, CA). pp 37-43 of In Proceedings 
of the 12th intersociety energy conversion engineering conference. 
Vol. I. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

“rom 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A combustion kinetics computer model was used to study the 
compression ratio effects on performance and emissions of a metha- 
nol fueled SI engine. Earlier experimental work by two independent 
research workers had shown that volumetric NO/sub x/ emissions 
decreased when compression ratio was increased from 9.7 : 1 to 14: 
1 at MBT spark settings. The computer model, however, predicted a 
continual increase in volumetric NOx emissions for increasing com- 
= ratio at MBT spark timing. With only a 3° retard from 

BT, the computer predicted volumetric NOx emissions at 14 : 1 
compression ratio was reduced to that at 8.44 : 1 compression ratio 
and MBT spark timing. With this spark retard setting, there was a 
net increase in power and thermal efficiency of 13.7% relative to the 
MBT values at 8.44 : 1 compression ratio. 


24628 Exhaust and evaporative emissions from a Brazilian Chev- 
rolet fueled with ethanol—gasoline blends. Furey, R.L.; Jackson, 
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M.W. (General Motors Corp., Warren, MI). pp 54-61 of In Proceed- 
ings of the 12th intersociety energy conversion engineering confer- 
ence. Vol. I. La Grange Park, IL; American Nuclear Society, Inc. 
(1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

Exhaust and evaporative emissions from a 1974 Brazilian 
Chevrolet Opala were measured using gasoline and various ethanol- 
gasoline mixtures. For this car, which was designed to operate with 
rich air-fuel mixtures, addition of up to 20 percent ethanol to 
gasoline reduced exhaust hydrocarbon and carbon monoxide emis- 
sions, but increased exhaust aldehyde and nitrogen oxide emissions. 
The leaning of the air-fuel mixture, due to ethanol addition, was the 
primary cause of the exhaust emission changes. Evaporative emis- 
sions were slightly higher with 10 percent ethanol in gasoline, than 
with gasoline alone. 


24629 Alternate fuels for future aircraft. Brewer, G.D. (Lock- 
heed-California Co., Burbank). pp 62-68 of In Proceedings of the 
12th intersociety energy conversion engineering conference. Vol. I. 
La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The end of economic usefulness of conventional petroleum- 
base fuel for commercial transport air-craft is forecast for sometime 
in the 1990 decade. Commercial aviation will feel the effects of 
shortage first because that industry is particularly sensitive to both 
the cost of fuel and to the ready availability of specific fuel for 
which its aircraft are designed, wherever those aircraft fly through- 
out the world. Alternative fuels are synthetic Jet A, liquid hydrogen, 
and liquid methane. The results of studies comparing use of synthetic 
Jet A with LHe in long-range subsonic as well as supersonic trans- 
port aircraft show significant advantages for LHe. 


24630 Liquid hydrogen option for the subsonic transport: a status 
report. Korycinski, P.F. (Langley Research Center, Hampton, VA). 
pp 964-972 of In Proceedings of the 12th intersociety energy conver- 
sion engineering conference. Vol. I. La Grange Park, IL; American 
Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A liquid hydrogen fuel option for subsonic air transports is 
evolving through NASA studies. In addition to continued air trans- 
port design studies, elements of this option include: (1) economical 
production of hydrogen; (2) efficient liquefaction of hydrogen; (3) 
materials for long service life LHz fuel tanks; (4) insulation materials; 
(5) LH2 fuel service and installations at major air terminals; (6) 
assessment of LH2 hazards; and (7) the engineering definition of an 
LHz fuel system for a large subsonic passenger air transport. As the 
one measure in the aircraft fuel conservation program which is 
independent of hydrocarbon fuels for operation of aircraft, the liquid 
hydrogen option continues to show promise for the future. 


24631 (N—77-27242) Thermal stability improvement of diesel 
fuels of isopropyloctadecylamine. Translated from Neftepererab. Nef- 
tekhim. (Kiev); No. 4, 6-7(1975). 6p. (NASA-TT-F—17300). NTIS 
PC A02/MF AOl. 

The stability of the fuels was increased considerably by 
adding 0.05 wt.% isopropyl octadecylamine, giving no deposit after 
4 hr heating at 150 deg. Loess dust (10 mg/ml fuel), introduced as 
road impurity into the fuel, had no effect on the stability. 


24632 (N—77-27243) Effect of nitrogenous bases on the thermal 
stability of jet fuels. Translated from Neftepererab. Neftekhim. (Kiev); 
a 3, 9-11(1973). 6p. (NASA-TM—75131). NTIS PC A02/MF 
AOl. 

Fuels from naphthenic petroleums were evaluated, and it was 
found that they had more N bases than those paraffinic ones (0.00024 
and 0.000009% N, respectively). The removal of the N bases im- 
proved significantly the thermal stability and reduced the residue 
formation during oxidation of the fuel. The improvement depended 
on both content and composition of the bases. Thus, fuels with 
similar content of N bases (0.00058% N) and thermal stability had 
oxidation residues of 17.5 and 5.6 and sol. gum of 13 and 1.5 mg/100 
ml, before and after removing the N bases, respectively. 


MATERIALS 


REFER ALSO TO CITATION(S) 22698, 22700, 22721, 22722, 
22723, 22724, 22726, 22727, 22827 
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METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 22809, 24179 


PREPARATION AND FABRICATION 


24633 (CONF-761134—, pp 143-148) New melting techniques 
for the production of hydriding grade FeTi. Sandrock, G.D. (Interna- 
tional Nickel Co., Inc., Suffern, NY). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy program; Airlie House, VA, USA (8 Nov 1976). 

In Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

Two new techniques to melt high quality, hydriding grade 
FeTi in conventional vacuum induction and air induction furnaces 
are discussed: (a) the vacuum induction melting of FeTi in high- 
purity graphite crucibles and (b) an air/melting/rare earth deoxida- 
tion technique. (LK) 


24634 (IS—4280) Fabrication of superconducting wire compos- 
ites by directional solidification. Yearend report on project. Verhoe- 
ven, J.D.; Gibson, E.D.; Finnemore, D.; Ostenson, G. (Ames Lab., 
Iowa (USA)). Oct 1977. Contract W-7405-ENG-82. 39p. Dep. 
NTIS, PC A03/MF AO1. 

Progress is reported for a program to develop a new process 
for producing composite NbsSn/Cu superconducting wires and eval- 
uating their critical current densities and the stress dependence of 
their critical currents. The process involves directional solidification 
of Cu—Nb or Cu—Nb—Sn alloys. (SDF) 


24635 (LA—7019-MS) Examination of copper or nickel coats W- 
base composites. Zukas, E.G. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nov 1977. Contract W-7405-ENG-36. 17p. Dep. NTIS, PC 
A02/MF AOl1. 

Tungsten-base composites coated with either nickel or copper 
were heat-treated at elevated temperatures to produce a diffusion 
bond between the composite and the coat. At temperatures to 473 K, 
no diffusion bond was achieved and there was no improvement in 
low-temperature ductility. At temperatures above 920 K, the coat 
and base bonded and the ductility was improved. Microprobe analy- 
sis confirmed that a diffusion bond formed. 


24636 (LBL—6620) Heat treatment and characterization of 
duplex 1010 and 1020 steels. Young, M.J. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1977. Contract W-7405- 
ENG-48. 73p. Dep. NTIS, PC A04/MF AOl1. 

Thesis. 

An investigation concerning the heat treatment of duplex 
ferritic-martensitic 1010 and 1020 steels has been carried out. Tensile 
and impact properties of intermediately quenched and continuously 
annealed specimens have been characterized and microstructural 
correlations established. The rule for two phase mixtures may be 
used as a fairly good approximation of the mechanical behavior of 
the duplex system, and improved correlations are possible with 
suitable modifications for the size, shape and distribution of the 
second phase. The property differentials between the duplex 1010 
and 1020 at equal volume fractions of martensite are due mainly to 
the higher carbon content (hence, higher strength) of the 1020 
martensite. Important metallurgical variables include subgrain for- 
mation, retained austenite, transformation twinning and martensite 
fraction. Of these, the volume fraction of martensite appears to be 
the most influential in controlling the strength, ductility and impact 
properties of the duplex systems studied. 


24637 (N—77-27211) Containerless processing of beryllium. 
Final report. Wouch, G.; Keith, G.H.; Frost, R.T.; Pinto, N.P. 
(General Electric Co., Philadelphia, Pa. (USA). Space Sciences 
Lab.). Jun 1977. Contract NAS8-31963. 65p. (NASA-CR—150142). 
NTIS PC A04/MF AOl1. 

Melting and solidification of a beryllium alloy containing 
1.5% BeO by weight in the weightless environment of space has 
produced cast beryllium with a relatively uniform dispersion of BeO 
throughout. Examination of the cast material shows that it is coarse 
grained, although the BeO is not heavily agglomerated in the flight 
specimen. Ground-based comparison experiments show extreme ag- 
glomeration and segregation of BeO, resulting in large zones which 
are practically free of the oxide. Several postulated hypotheses for 
the failure to grain refine the beryllium are formulated. These are 
spheroidization of the BeO particles during specimen preparation 
and during the molten phase of the experiment loss of nucleation 
potency through aging in the molten phase and inability of BeO to 
act as a grain refiner for beryllium. Further investigation with non 
spherodized particles and shorter dwell times molten may delineate 
which of these hypotheses are valid. The results of this flight 
experiment indicate that the weightless environment of space is an 
important asset in conducting research to find grain refiners for 
beryllium and other metals for which cast dispersions of grain 
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refining agents cannot be prepared terrestrially due to gravitationally 
driven settling and agglomeration. 


24638 (ORNL/TM—6177) Residual elements have significant 
effects on the elevated-temperature properties of austenitic stainless 
steel welds. Edmonds, D.P.; King, R.T.; Goodwin, G.M. (Oak Ridge 
National Lab., Tenn. (USA)). Jan 1978. Contract W-7405-ENG-26. 
16p. . 

The influence of various residual elements on the elevated- 
temperature properties of austenitic stainless steel welds has been 
investigated at the Oak Ridge National Laboratory (ORNL). Includ- 
ed in this investigation are the effects of B, P, Ti, C, S, and Si. This 
work is aimed at developing austenitic stainless steel weld materials 
with enhanced elevated-temperature properties. The materials inves- 
tigated in this program include types 308, 316, and 16-8-2 stainless 
steel weld metals. Processes investigated include shielded metal-arc 
(SMA), gas tungsten-arc (GTA), and submerged-arc (SA) welding. 
Early work was done with type 308 and 316 SMA weld metals, 
where the greatest enhancement of properties resulted from con- 
trolled additions of boron, phosphorus, and titanium to the deposits. 
Significant improvements in the properties of GTA and SA welds 
also result from the addition of these residual elements. The optimum 
residual element compositions were determined to be nominally 0.05 
percent Ti, 0.04 percent P, and 0.006 percent B for SMA welds and 
0.5 percent Ti, 0.04 percent P, and 0.006 percent B for GTA welds. 
Submerged-arc welds with 0.2 percent Ti have exhibited improved 
creep strengths. 


24639 Low antimony lead alloys for maintenance-free batteries. 
Heubner, U.; Ueberschaer, A. (Metallgesellschaft A.G., Frankfurt 
am Main (Germany, F.R.). Metall-Laboratorium). Metall; 31: No. 9, 
963-968(Sep 1977). 

From International conference on lead and zinc into the 80s; 
London, UK (14 - 16 Jun 1977). 

The use of low-antimony lead alloys is the simplest and most 
advantageous solution of the problem of making maintenance-free 
batteries. Only well-tried alloying elements such as antimony, ar- 
senic, copper and tin are needed with some further additions of small 
amounts of selenium or sulphur, but a good knowledge of the 
optimum concentration ranges and processing conditions is impera- 
tive. Therefore it is shown how the alloying elements influence 
oxidation losses during casting, castability, mechanical properties, 
corrosion resistance and electrochemical properties. On the basis of 
those relations and the basic rules of foundry technology, it will be 
possible to make cast grids for maintenance-free batteries from low- 
antimony lead materials. 


24640 (LA-tr—77-91) Process of deposition of films of an inter- 
metallic and superconducting compound of niobium—tin on a base. 
1977. Translation by A.D. Cernicek of French Patent 1,558,715. 20p. 
NTIS, MF A0O1. 

Portions of document are illegible. 

This invention concerns a process of deposition of films of an 
intermetallic and superconducting compound of niobium-tin (NbsSn) 
on a substrate, this base being composed of heat high-resistance 
metal or a similar alloy, the deposition being obtained by reduction 
of niobium and tin halides on the heated base by means of hydrogen. 


24641 (LA-tr—77-92) Process of producing films from a nio- 
bium—tin intermetallic superconducting compound, 1977. Translation 
by A.D. Cernicek of French Patent 1,536,474. 1lp. NTIS, MF A0Ol. 
Portions of document are illegible. 
A procedure for fabricating NbsSn films by vapor deposition 
is described which avoids the formation of NbCls precipitates. 
(SDF) 


24642 Effect of working electrode substrate on the deposition of 
iron in molten LiF—BeF.,—ThF,(72-16-12 mole%). Manning, D.L. 
(Oak Ridge National Lab., TN); Mamantov, G. High Temp. Sci.; 8 
No. 3, 219-224(Sep 1976). 


24643 Systematic trends in the chemically activated sintering of 
tungsten. German, R.M. (Sandia Labs., Livermore, CA); Munir, 
Z.A. High Temp. Sci.; 8: No. 3, 267-280(Sep 1976). 


24644 (BNWL-tr—286) Lecture series: easy introduction to plat- 
ing theory. Ogata, M. Translated from Jitsumu Hyomen Gijutsu; 518- 
522(Oct 1974). 12p. Dep. NTIS, PC A02/MF AOl. 

Questions of electroplating efficiency are closely connected 
with the deposition of metals and the generation of hydrogen. This 
lecture begins with a consideration of the electrolysis of water and 
goes on to deal with the questions of electroplating. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 24135, 24638, 24688, 24694 





2532 ENERGY RESEARCH ABSTRACTS 


24645 (BNL—23330) Charge density wave instabilities and in- 
commensurate structural phase transformations. Axe, J.D. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). Oct 1977. Contract EY-76- 
C-02-0016. 29p. (CONF-771080—1). Dep. NTIS, PC A03/MF AOl1. 

From International symposium on neutron inelastic scatter- 
ing; Vienna, Austria (17 Oct 1977). 

Incommensurate structural phase transformations involve the 
appearance of modulated atomic displacements with spatial periodic- 
ity unrelated to the fundamental periodicity of the basic lattice. In 
the case of some quasi one- or two-dimensional metals such transfor- 
mations are the result of Fermi-surface instabilities that also produce 
electronic charge density waves (CDW’s) and soft phonon modes 
due to metallic electron screening singularities. Incommensurate soft 
mode instabilities have been found in insulators as well. Recent 
neutron scattering studies of both the statics and dynamics of incom- 
mensurate structural instabilities will be reviewed. 


24646 (COO—2166-24) Study of grain boundary segregation 
using the Auger electron emission technique. Annual technical 

report, VII, January 1, 1977—December 31, 1977. Stein, D.F.; Heldt, 
L.A.; Clough, S.P.; Hack, J.A.; Pinchback, T.R.; Vonk, S.J. (Michi- 
gan Technological Univ., Houghton (USA). Dept. of Metallurgical 
Engineering). 1977. Contract EY-76-S-02-2166. 42p. Dep. NTIS, PC 
A03/MF AOl1. 

An analysis of plastic flow at the tip of a pos crack 
during brittle fracture has been developed. The plastic flow analysis 
takes into account the anisotropy of slip by a mixed mode openin 
scheme. Values of the true ects energy for different crac 
systems are obtained; the effects of an embrittling agent can be taken 
into account. The fracture stresses of Cu—Bi alloys having varied 
grain sizes and Bi concentrations were measured. Dilute alloys 
exhibited a decreasing fracture stress with decreasing grain size. 
Auger analysis indicated a large variation of Bi segregated to bound- 
aries in coarse grained materials with smaller variations in fine 
grained material. The grain boundary diffusion of nickel was studied 
in the Cu—Bi alloy system by means of Auger spectroscopy. Bi 
retards boundary diffusion of Ni; however, the results are quite 
complex since the Ni presence alters the Bi concentration at the 
boundary. The Bi concentration tends to decrease to a value ap- 
proximately equal to that of Ni. Possible effects of solute segregation 
in determining SCC susceptibility of copper alloys in acid sulfate 
solution were examined with high purity binary alloys. Grain bound- 
ary segregation of Sb and Bi in Cu promoted intergranular SCC in 


sulfuric acid. Cracking was macroscopically brittle, but significant 
dissolution occurred along the intergranular crack Poa Electro- 


chemical measurements revealed an active path for SCC in segre- 
gated Cu—Sb and Cu—Bi alloys. Grain boundary segregation has 
no effect on the bulk electrochemical properties of unstressed Cu— 
Sb and Cu—Bi. 


24647 (RFP—2636) Gallium in the alpha and delta plutonium 
lattice. Fischer, R.B. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). 1976. Contract EY-76-C-04-3533. 1p. 
Dep. NTIS, PC A02/MF A0O1. 

Some oy ideas are offered to further an understanding of 
the nature of the delta-phase plutonium—gallium alloys and their 
stability. Attention is given to a hypothesis relating to the role of 
gallium atom positions in the plutonium lattice. (GHT) 


24648 (UCRL—13787) Development and initial characterization 
of amorphous metals rich in W and/or Re. Polk, D.E.; Giessen, B.C. 
(Northeastern Univ., Boston, Mass. (USA). Inst. of Chemical Analy- 
sis, Applications, and Forensic Science). Nov 1977. Contract W- 
7405-ENG-48. 4p. Dep. NTIS, PC A02/MF AO1. 

Studies were made in the following areas: preparation and 
characterization of high-density amorphous metals consisting of 
alloys of W and Re with metalloid element additions, preparation 
and characterization of alternate high-density amorphous metals 
consisting of alloys of Nb and Ta with transition metals, and partici- 
pation in study of amorphous actinide metals based on U, Np and Pu. 


24649 (UCRL-Trans—11299) Spectral and energy analysis of a 
moving ultrasonic source: Application to the acoustic emission of 
aluminum subjected to plastic deformation. Fleischmann, P.; Lakes- 
tani, F.; Baboux, J.C. Translated from Mater. Sci. Eng.; 29: No. 3, 
205-212(1977). 24p. Dep. NTIS, PC A02/MF AOl1. 

The strain and grain size dependence of continuous acoustic 
emission spectra is investigated over a frequency range of 0.6 — 3.3 
MHz in pure aluminum (99.99 percent). The plot of the emitted 
energy versus strain exhibits a maximum whose position depends on 
measurement frequency and grain size. To explain the experimental 
results a model of an elementary event is developed. This model is 
based on a moving ultrasonic source whose dynamic characteristics 
are similar to those of the perturbation produced by the “start and 
stop” motion of a dislocation. Analysing the position of the emitted 
energy maximum and the following energy decrease allows one to 
relate the mean free path of dislocations to the grain size and amount 
of plastic deformation. The observed general tendency is an en- 
hancement of higher frequencies of continuous emission spectra as 
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deformation proceeds; this appears as the result of a decrease in the 
duration of the elementary event, that is in the dislocation motion 
length. 


24650 Crystal field effects in metals and alloys. Furrer, A. (ed.). 
New York; Plenum Press (1977). 373p. (CONF-760920—). . 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

Primary emphasis of the conference is on the role of crystal 
field effects in the understanding of the energetic level structure of 
ions in condensed matter; in particular, the magnetic properties of 
rare earth metals and alloys are strongly influenced by the crystal 
field. 43 of the papers were prepared separately for the data base, 
and two had appeared previously. (GHT) 


24651 Spin waves in HoZn. Hennion, B. (Orme les Merisiers, 
Gif-sur-Yvette, France); Pierre, J.; Schmitt, D.; Morin, P. pp 19-23 
of In Crystal field effects in metals and alloys. Furrer, A. (ed.). New 
York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The spin wave spectrum of HoZn (CsCl-structure) has been 
studied at 4.2°K. Two branches were followed along the principal 
symmetry directions. The data have been analysed following a 
Green's functions formalism to obtain the Fourier transform of 
interactions. The dispersion curves are well reproduced, but their 
precise energy position requires the addition of second order terms 
in the starting Hamiltonian. 


24652 Neutron crystal-field spectroscopy in PrSns. Furrer, A. 
(Institut fuer Reaktortechnik, Wuerenlingen, Switzerland); Murasik, 
A.; Kletowski, Z. pp 31-36 of In Crystal field effects in metals and 
alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Neutron inelastic scattering experiments on polycrystalline 
PrSns have been performed. A least-squares fitting procedure includ- 
ing exchange fluctuations yields the crystal-field parameters x = 
0.79 +- 0.03 and W = 0.157 +- 0.005 meV, which correspond to a 
I's ground state with an overall splitting of 74 K, and the paramagne- 
tic molecular field parameter A/sub p/ = (1.80 +- 0.3) x 10> Oc?/ 
erg. The crystal-field parameters are consistent with susceptibility 
and zero-field magnetization data. The anomalous temperature de- 
pendence of the crystal-field transition line widths is interpreted in 
terms of spin-electron relaxation effects. 


24653 Crystal fields in PrX3(X = In,TI,Pb,Sn) intermetallic com- 
pounds with CusAu structure. Gross, W. (Physikal. Inst. d. Universi- 
taet, Frankfurt am Main); Knorr, K.; Murani, A.P.; Buschow, K.H.J. 
pp 37-41 of In Crystal field effects in metals and alloys. Furrer, A. 
(ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

We have determined the crystal field splittings of Pr* in 
Prins, PrTls, PrPbs, and PrSnz by inelastic neutron scattering. The 
values of the deduced crystal field parameters are found to depend 
strongly on the constituent X, though all systems have nonmagnetic 
ground-states. The line widths in the different systems are compared. 


24654 Neutron spectroscopy of the crystal field splitting in 
cerium hydride. Vorderwisch, P. (Hahn-Meitner-Institut fuer Kern- 
forschung, Berlin); Hautecler, S.; Suck, J.B.; Dachs, H. pp 47-50 of 
In Crystal field effects in metals and alloys. Furrer, A. (ed.). New 
York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The crystal field splitting of the ground state 7F;/2 of Ce* in 
fcc cerium hydride has been investigated by inelastic neutron scatter- 
ing using deuterated samples CeD/sub x/ with concentrations be- 
tween x = 1.94 and x = 2.75. For all samples investigated three 
crystal field transitions are observed which cannot be explained 
= taking into account a non-cubic surrounding of part of the 

ions. 


24655 ESR of impurity as a probe for the host exchange interac- 
tion in Tm Van-Vieck compounds, Zevin, V. (Hebrew Univ., Jerusa- 
lem); Davidov, D.; Levin, R.; Shaltiel, D.; Baberschke, K. pp 61-65 
of In Crystal field effects in metals and alloys. Furrer, A. (ed.). New 
York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The relaxation rate of an impurity in Tm Van-Vleck com- 
pounds with cubic structure is given for two limiting cases. Analysis 
of the ESR linewidth of Gd in TmP, TmSb and TmBi in terms of 
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this theory yields information concerning the nature of the host 
fluctuation spectra and the host exchange parameters. 


24656 EPR of Gd;* in Lu and Sc single crystals. Nagel, J.; 
Baberschke, K. (Freie Univ., Berlin). pp 66-70 of In Crystal field 
effects in metals and alloys. Furrer, A. (ed.). New York; Plenum 
Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920— 

Spin resonance experiments of Gd** (300...5800 ppM) doped 
into Lu ee" Sc single crystals are reported. The resonance shows an 
anisotropic single line spectrum, which is explained as the exchange 
narrowed finestructure of the Gd* in the hexagonal crystalline 
electric field. The fit to the theory yields for the axial crystal field 
parameter D = 3B%: Lu: D = -63(6) G, Sc: D = -330(30) G, and 
the isothermal g-factors: Lu: g = 2.10(1), Sc: g = 2.13(3) G, Sc:Gd 
is strongly bottlenecked, leading to an anormal angular dependence 
of the resonance field, which is explained in terms of available 
theories. 


24657 EPR fine structure of S state ions. Hardiman, M. (Ecole 
de Physique, Geneva); Barnes, S.E.; Pellisson, J. pp 71-75 of In 
Crystal field effects in metals and alloys. Furrer, A. (ed.). New York; 
Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

We have recently measured the EPR fine structure spectrum 
of Gd in Pt and found a by parameter of +86 +- 3 gauss. The 
magnitude of this is the largest ever observed for Gd in any host and 
is some three times greater than in any other pure metal. We discuss 
the gee ap on of our spectra and then compare the available 
results for bs parameters in metals and intermetallic compounds. 


24658 Crystal fields and dynamic Jahn Teller coupling of an 
electronic quartet to [’; lattice modes in the fine structure of Er®* in 
Pd—Er. Dixon, J.M. (Univ. of Warwick, Coventry, Eng.). pp 89-93 
of In Crystal field effects in metals and alloys. Furrer, A. (ed.). New 
York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The angular variation of the field for resonance H, for Er** in 
Pd-Er, has been investigated theoretically without introducing static 
lattice distortions from cubic symmetry and couplings to excited 
electronic states. In the limit of strong anharmonicity, using a 
dynamic lattice model, it is possible to reproduce the splittings of 
one of the E.P.R. lines in the regime of both strong and weak 
inversion splitting. 


24659 Crystal field effects in Laves and other rare earth iron and 
rare earth cobalt compounds. Atzmony, U. (Nuclear Research Centre 
Negev, Beer Sheva, Israel). pp 133-142 of In Crystal field effects in 
metals and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Single ion crystalline electric field (CEF) calculations are 
shown to account for the spin orientations, spontaneous R* mo- 
ments and hyperfine interaction parameters in cubic RFe2, R'/sub x/ 
R*/sub 1-x/Fe, and RCo2 Laves phases. The occurrence of non- 
major axes of easy magnetization is discussed in both a phenomeno- 
logical and a single rare earth ion approach. Ranges of CEF param- 
eters applicable to each of these compounds are given. The magneto- 
crystalline anisotropy of non-cubic R-Co alloys are treated in a 
similar way. 


24660 Crystal field effects in Dy2Ni:; from Moessbauer spectrs- 
copy. Chappert, J. (Centre d'Etudes Nucleaires, Grenoble, France); 
Yakinthos, J.K. pp 163-167 of In Crystal field effects in metals and 
alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; — Switzerland (1 Sep 1976). 

See CONF-760920—. 

The Moessbauer resonance of '*!Dy in Dy2Ni:7 has been 
recorded at 4.2 K. Two resolved hyperfine patterns corresponding 
to the two Dy sites are observed. This is explained by the absence of 
strong exchange interactions due to the small moment of the nickel 
atom. 


24661 Rare earth wave function determination by polarized neu- 
tron diffraction in REAlk. Barbara, B. (Laboratoire de Magnetisme, 
Grenoble, France); Bourcherle, J.X.; Desclaux, J.P.; Rossignol, 
M.F.; Schweizer, J. pp 168-173 of In Crystal field effects in metals 
and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 
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Polarized neutron experiments have been performed on 
NdAk and CeAl compound to obtain accurate measures of form 
factors. From the contribution corresponding only to the 4f elec- 
trons it was possible to refine the wave function of the ground state 
of the rare earth ion in the crystal and molecular fields. 


24662 Cooperative Jahn-Teller effect studied by neutron scatter- 
ing. Kjems, J.K. (Research Establishment Risoe, Roskilde, Den- 
mark). pp 174-183 of In Crystal field effects in metals and alloys. 
Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals + m4 alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Rare earth insulators with a degenerate or near degenerate 
electronic ground state have proven to be excellent model systems 
for the cooperative Jahn-Teller effect. Neutron scattering has been 
used to characterize both static and dynamic properties at the phase 
transitions in TmVO, (doublet, T/sub D/ = 2.1 K), PrAlOs (singlet- 
singlet, T/sub D/ = 151 K) and TbVO, (singlet-doublet-singlet, T/ 
sub D/ = 33 K). Most of the experimental data can be reconciled 
with the RPA theory devised by Elliott et al. and such analysis can 
be used to give quantitative information on the electron phonon 
coupling in these systems. However, central peaks in the spectral 
response are not satisfactorily understood. 


24663 Spin waves and central modes in crystal field systems. 
Holden, T.M. (Atomic Energy of Canada Ltd., Chalk River, Ont.); 
Buyers, W.J.L.; Svensson, E.C. pp 189-197 of In Crystal field effects 
in metals and alloys. Furrer, A. (ed.). New York; Plenum Press 
(1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920— 

For magnetically ordered intermetallic compounds such as 
PrAl, PrsTl and TbSb neutron inelastic scattering experiments show 
that the spin-wave spectrum consists of several branches of excita- 
tions. These correspond at T = 0 to allowed transitions between the 
ground state and excited states of the lowest multiplet of the rare- 
earth ion in the exchange field existing in the material. A good 
description of the spin-wave spectrum can be obtained within the 
random phase approximation with crystal field terms and interionic 
interactions. At elevated temperatures excited-state spin waves are 
observed which correspond to transitions between excited states of 
the multiplet. Close to the ordering temperature and ordering wave- 
vector the spectrum is dominated by elastic scattering with less 
important contributions from inelastic transitions. Generalization of 
the spin-wave theory to finite temperatures leads to a qualitatively 
correct description of these effects and insight into the nature of the 
“central” mode. 


24664 Spin dynamics of a Kondo system in the presence of crystal 
fields. Loewenhaupt, M. (Institut fuer ee ee der 
KFA Juelich, Ger.); Steglich, F. pp 198-202 In Crystal field 
effects in metals and alloys. Furrer, A. (ed.). New York; Plenum 
Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; —— Switzerland (1 Sep 1976). 

See CONF-760920— 

Neutron scattering experiments were performed on single 
crystals of (Ce/sub x/La/sub 1-x/)Al with x varying between 0.07 
and 0.70 in the temperature range from 3 to 300 K. The energy 
spectra of the magnetically scattered neutrons were analyzed in 
terms of two quasielastic lines due to the relaxation of the isolated 
Ce* ions in the I’? and [* levels and of an inelastic line due to the 
crystal field transition between the levels. The temperature depen- 
dence of the intensities and linewidths is discussed. 


24665 Behaviour of crystal field parameters in ErM and HoM 
equiatomic compounds, in relationship with band structure. Schmitt, 
D.; Morin, P.; Pierre, J. (Laboratoire de Magnetisme, Grenoble, 
France). pp 203-207 of In Crystal field effects in metals and alloys. 
Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

New results on CEF parameters in holmium compounds are 
obtained by neutron spectroscopy. They give information on the 
origin of CEF in intermetallics, and are used to interpret the magnet- 
ic properties. 


24666 Crystal field in liquid rare earth metals. Millhouse, A.H.; 
Furrer, A. (Institut fuer Reaktortechnik, Wuerenlingen, Switzer- 
land). pp 208-212 of In Crystal field effects in ab and alloys. 
Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Neutron inelastic scattering measurements have been 
formed on liquid neodymium and ytterbium. The results demonstrate 
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that a well-defined crystal field of uniaxial symmetry exists in liquid 
Nd, while no crystal-field transitions have been observed in liquid 
Yb. The results for Nd and those previously reported for liquid Ce 
and Pr are correlated in terms of reduced crystal-field parameters. 


24667 Crystal fields in actinide intermetallics: prospects and 
problems. Lander, G.H. (Argonne National Lab., IL). pp 213-222 of 
In Crystal field effects in metals and alloys. Furrer, A. (ed.). New 
York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

In spite of the complications found in actinide (Sf) systems, 
the results of optical spectroscopy on ionic 5f materials can be 
interpreted in terms of well-localized crystal-field states. From these 
studies we anticipate the electronic structure of lanthanide and 
actinide systems to be similar. Surprisingly, therefore, neutron inelas- 
tic experiments performed to date on metallic actinide systems have 
found no evidence for well-localized states. These experiments are 
discussed. On the other hand, neutron elastic experiments to measure 
the magnetization density show, — in the case of USb, that 
the ground-state free-ion wave functions are strongly modified by 
the crystal field. It is suggested that the absence of discrete crystal- 
field excitations may be a result of strong interaction between the 5f 
and 6d electrons. 


24668 Neutron scattering from paramagnetic cerium. Rainford, 
B.D. (Imperial Coll., London). pp 243-247 of In Crystal field effects 
isp and alloys. Furrer, A. (ed.). New York; Plenum Press 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Mechanisms governing the linewidths and line shapes in 
inelastic neutron scattering experiments are briefly discussed. The 
scattering from y-Ce is shown to be consistent with rapid Korringa 
relaxation of the f electrons by the conduction electrons. For a 
no magnetic scattering is observable. In CeAl, while linewidths are 
large, indicating rapid relaxation, their temperature dependence is 
anomalous. 


24669 Pressure dependence of the magnetic properties of some 
rare earth in . Guertin, R.P. (Tufts Univ., Med- 


termetallic systems. 
ford, MA). pp 248-257 of In Crystal field effects in metals and alloys. 


Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The magnetization and susceptibility of several rare earth 
intermetallic compounds have been measured under hydrostatic 
pressure, P, up to 10 kbar and in magnetic fields, H, up to 60 kG. For 
all the materials studied the magnetic properties are strongly influ- 
enced by crystalline electric field (CEF) effects. For the Pr-mono- 
chalcogenides and TmAl; the low temperature van Vleck-like sus- 
ceptibility, chi, decreases with increasing P. This is consistent with 
an increase of the CEF interaction as the lattice constant is reduced. 
This trend is also observed for the CEF level structure of dilute Tb 
in superconducting LaAl. (where the impurity pairbreaking is re- 
duced with increasing P). However, for the Pr- and Tm- monopnic- 
tides chi increases with increasing P. The pressure dependence of the 
magnetic ordering temperatures for singlet ground state TbSb, PrsT1 
and TmS is also reported. The effect of P is very strong on the low 
temperature magnetic anomalies of TmSe; the transition fields in- 
crease with increasing P at a rate of + 1.7 kG/kbar, and these results 
are discussed in terms of the mixed-valence nature of TmSe. 


24670 Neutron inelastic scattering study of the compound CeAls. 
Murani, A.P. (Institut Laue-Langevin, Grenoble, France); Knorr, 
K.; Buschow, K.H.J. pp 268-272 of In Crystal field effects in metals 
and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Time-of-flight inelastic scattering measurements were made 
on a polycrystalline CeAls sample in the temperature range between 
5 K and 100 K with neutrons of incident energy of 18.3 MeV at a 
scattering angle of 7.5° (q/sub el/ = 0.4 A~'). Our measurements at 
5 K reveal a broad double-humped spectrum on the neutron energy 
loss side which appears as if due to two broad upward transitions 
from the ground state to two higher-lying states at energies close to 
around 5.2 and 7.6 MeV. With increasing temperature the double- 
humped structure is apparently replaced by a “single” broad peak 
with its centre of gravity shifting progressively towards lower 
energy transfers. A simple interpretation of the results in terms of 
transitions between normal crystal field split energy levels is not 
possible. However, allowing for the role of the strong s-f interaction, 
which could significantly modify the crystal field states, there are 
indications in the data that the ground state is composed principally 
of the 1 +- °/2 > state with the other states having the character of 
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the 1 +- 5/2 > and the 1 +- 1/2 > doublet states lying higher up in 
energy, in that order. 


24671 Crystal electric fields in rare-earth Al compounds. 
Happel, H. (Univ., Frankfurt am Main); von Blanckenhagen, P.; 
Knorr, K.; Murani, A. pp 273-277 of In Crystal field effects in metals 
and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

rom 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Neutron time-of-flight measurements have been performed on 
REAlk compounds (RE = Pr, Ho, Er, Tm) in the etic 
region. Resolved crystal field transitions are observed in ErAl, and 
TmAk. Crystal perl precy (x = 0.16, W = -0.030 MeV) and (x 
= -0.28, W = +0.040 MeV) for ErAl and TmAk respectively are 
deduced. 


24672 Crystal-field splitting and relaxation effects in CeAs. Heer, 
H. (Institut fuer Reaktortechnik, Wuerenlingen, Switzerland); 
Furrer, A.; Haelg, W.; Vogt, O. pp 278-283 of In Crystal field effects 
in metals and alloys. Furrer, A. (ed.). New York; Plenium Press 
(1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Neutron inelastic scattering experiments have been performed 
in paramagnetic CeAs in order to determine the crystal-field splitting 
within the ?Fs/2 ground state multiplet. The crystal-field splitting 
increases with decreasing temperature. The point-charge model fails 
to explain the temperature dependence as well as the size of the 
crystal-field parameters. The line widths are discussed in terms of 
various line broadening effects. 


24673 Line width of crystal-field excitations due to electrons and 
phonons. Becker, K.W.; Fulde, P. (Max-Planck-Institut fuer Fest- 
koerperforschung, Stuttgart). pp 284-292 of In Crystal field effects in 
metals and alloys. Furrer, A. (ed.). New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

A discussion is given of the line width of CEF excitations in 
Rare-Earth (RE)-systems due to electrons and phonons. The tem- 

rature and wave-number dependence of the line width is discussed 

or both cases. A connection is established to calculations of the line 
width resulting from the interaction of magnetic excitations. 


24674 Inelastic Coulomb scattering of conduction electrons in 
(LaPr)Sns. Keller, J.; Holzer, P. (Univ. Regensburgh, Ger.). pp 293- 
297 of In Crystal field effects in metals and alloys. Furrer, A. (ed.). 
New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The influence of inelastic Coulomb scattering of conduction 
electrons on the superconducting properties of the impurity system 
(LaPr)Sns is investigated. 


24675 Crystal field and physical properties of RX; compounds. 
Lethuillier, P. (Laboratoire de Magnetisme, Grenoble, France). pp 
298-302 of In Crystal field effects in metals and alloys. Furrer, A. 
(ed.). New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The sign change of the CEF parameters of RXs compounds 
(R = Ce, Pr, Nd and X = Sn, Pb, In) is shown to arise from the 
large variation of the exchange contribution between cerium and 
neodymium compounds. The influence of the crystal field on physi- 
cal properties of these compounds is examined. 


24676 Influence of the crystalline field on the Kondo effect: 
cerium and ytterbium impurities. Bhattacharjee, A.K. (Univ., Paris); 
Cornut, B.; Cogblin, B. pp 303-308 of In Crystal field effects in 
metals and alloys. Furrer, A. (ed.). New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

A model describing both the Kondo effect and the crystalline 
field effect in cerium and ytterbium alloys is presented, and the 
properties of resistivity, thermopower and relaxation rate are dis- 
cussed. (GHT) 


24677 Experimental evidence for the presence of a non-magnetic 
5d virtual bound state in the 4f-Kondo alloy Au Yb. Cornut, B.; Haen, 
P. (Centre de Recherches sur les Tres Basses Temperatures, Greno- 
ble, France). pp 314-317 of In Crystal field effects in metals and 
alloys. Furrer, A. (ed.). New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 
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Low temperature resistivity and magnetization measurements 
on Au Yb alloys containing less than 3000 at. ppM of Yb will be 
briefly recalled. These showed that the Kondo temperature of the [7 
ground-state is very low. They also allowed determination of the 
magnitude of the crystalline field splitting from the superposed 
susceptibility observed in the high-field, low temperature part of the 
magnetization curves. New measurements of the dc-resistivity be- 
tween 4.2 and 300 K show an anomalous increase which is approxi- 
mately logarithmic with temperature. This increase is attributed to 
the presence of a non-magnetic 5d virtual bound state at the Fermi 
level. This conclusion is similar to that made on the basis of thermo- 
electric power measurements. 


24678 Spin reorientations in the rare earth—cobalt Laves phases. 
Gignoux, D.; Givord, F.; Lemaire, R. (Laboratoire de Magnetisme, 
Grenoble-Cedex, France). pp 335-339 of In Crystal field effects in 
metals and alloys. Furrer, A. (ed.). New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The cubic Laves phases NdCoz and HoCoz exhibit a spin 
reorientation, respectively at 42 and 14 K. For HoCo, this property 
has been evidenced from magnetization measurements on a single 
crystal, and for NdCoz from neutron diffraction experiments on a 
single crystal, and for NdCo2 from neutron diffraction experiments 
on powder oriented in a magnetic field. We analyse this behavior in 
terms of crystal field effects on Nd** and Ho*. The transition is of 
first order, the entropy discontinuity leads to a sharp specific heat 
anomaly. 


24679 Exchange vs crystal fields in Gd—Pr single crystal alloys. 
Legvold, S.; Burgardt, P.; Beaudry, B.J. (Ames Lab., IA). pp 340- 
344 of In Crystal field effects in metals and alloys. Furrer, A. (ed.). 
New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

We have measured the saturation magnetic moment of a hcp 
single crystal of Gdo.9:Pro.o9 and obtain a value of 6.63 Bohr magne- 
tons per atom. If we assume a magnetic moment of 3.2 4./sub B/ per 
Pr atom and 7.55 y/sub B/ per Gd atom and normal spin exchange 
coupling so as to have antiparallel moments we obtain a theoretical 
value of 6.60 Bohr magnetons in excellent agreement with the 
observed value. This demonstrates that the exchange field dominates 
the hexagonal crystal field in this sample. The sample exhibited 
strong magnetic anisotropy which corroborates our interpretation of 
the results. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22738, 22740, 22944, 22945, 
23281, 23828, 23845, 23854, 23855, 23963, 24636, 24721 


24680 (ORNL—5353) Effects of composition variables on the 
tensile properties of type 304 stainless steel. Booker, M.K.; Sikka, 
V.K. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract 
W-7405-ENG-26. 40p. . 

Type 304 stainless steel is known to exhibit significant heat-to- 
heat variations in mechanical behavior. This paper presents the 
results of an analysis of the effects of grain size and chemical 
composition on the tensile properties of 20 heats of type 304 stainless 
steel. Since the material involved all came from commercial heats, 
the ranges in composition of some elements are not wide enough to 
permit a clear delineation of the effects of those elements. Neverthe- 
less, regression equations reflecting the effects of various variables 
have been developed. These equations describe the data reasonably 
well, whereas comparison with similar equations obtained by previ- 
ous investigators yielded generally unsatisfactory results. In addition, 
the effects of carbon, nitrogen, and grain size have been addressed in 
detail. Properties examined include 0.2 percent offset yield strength, 
ultimate tensile strength, uniform elongation, total elongation, reduc- 
tion in area, and low strain tensile stress-strain behavior. 


24681 (ORNL/TM—6029) Survey of available creep and tensile 
data for alloy 800H. Booker, M.K.; Baylor, V.B.; Booker, B.L.P. 
(Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Contract W- 
7405-ENG-26. 178p. . 

Most of the transition joints in the Clinch River Breeder 
Reactor Plant (CRBRP) will consist of trimetallic joints employing a 
spool piece (about 0.3 m long) of alloy 800H between 2'/, Cr-1 Mo 
steel and austenitic stainless steel. It is therefore important that the 
mechanical properties of alloy 800H be well characterized and 
understood. This report presents a summary of the available creep 
and tensile data for this material, including analytical representations 
of behavior. 


24682 (SAND—77-0943) Efficient numerical method for time 
independent plasticity. Krieg, R.D. (Sandia Labs., Albuquerque, 
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N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 20p. Dep. 
NTIS, PC A02/MF AO0O1. 

A new numerical method for the solution of plasticity equa- 
tions is presented. The plasticity model is a commonly used elastic- 
plastic strain hardening model for combined isotropic-kinematic 
hardening with Ziegler’s modification. Thermal strains and tempera- 
ture variable properties are included. The method is also specialized 
to the non-thermal linear strain hardening case where only two 
additional vector and two scalar algebraic equations, including one 
square root, are needed over that needed for the elastic case. The 
method has roughly the same accuracy as conventional numerical 
treatments of the plasticity equations but requires roughly one-third 
as much computational time. 


24683 (SAND—77-1202) Designer's guide to the mechanical 
properties and fracture toughness of titanium 6Al—6V—2Sn. Hicker- 
son, J.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1977. 
Contract EY-76-C-04-0789. 65p. Dep. NTIS, PC A04/MF AOl. 

During the Phase 3 design of the B77 laydown bomb, titan- 
ium 6A1-6V-2Sn was chosen for certain structural components. 
Comprehensive mechanical property and fracture toughness infor- 
mation for this alloy were lacking, necessitating a test program 
keyed to the anticipated weapon environment and stockpile-to-target 
sequence. This report covers the mechanical tests of strength, notch 
sensitivity, and fracture toughness that were conducted. The results 
showed the duplex annealed condition to be most tough and least 
notch sensitive. It was found that any change in heat treatment, test 
temperature, or loading rate that boosted strength did so at the 
expense of fracture toughness and notch sensitivity. 


24684 (WARD-HT—3045-29) Inelastic analysis of uniaxially 
loaded uniform section 304 stainless steel basic specimens. Dhalla, 
A.K. (Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Nov 1977. Contract EY-76-C-02-3045-006. os 
The analytical predictions for the uniform section a 

Types A and B have been compared with the — results. 
The inelastic analyses were performed using the MARC non-linear 
finite element general purpose computer gen Both product 
forms, 9.5 and 25.4 mm plates, were taken from the same reference 
heat 9T2796 Type 304 stainless steel material. The material represen- 
tations used in the analyses are somewhat different from the actual 7 
s-inch (9.5 mm) plate behavior, because of the product form vari- 
ations and specimen to specimen variations usually observed in 
material characterization tests at elevated temperature, even for the 
same heat of material. However, the overall correlation of the 
predicted strains at the center of the specimen with the experimental 
observations is in reasonable agreement at low stress levels (stress 
less than 1.25 times the yield stress of the material). At higher stress 
levels the predicted creep rates are considerably lower than the rates 
observed in the experiment. The effects of prior creep hold time at 
these higher stress levels have been quantified. The step-loaded 
specimens were exposed to elevated temperature for about 7000 
hours, at stress levels up to one and a half times the yield stress of the 
material. Therefore, these basic specimens exhibited a strain aging 
(or softening) behavior. That is, prior cr modified subsequent 
creep behavior at higher load levels. A refinement of the failure 
predictions methods (based upon various damage hypotheses), as 
well as strain limit prediction were presented. 


24685 (WARD-NA—3045-50) Effects of high temperature 
sodium exposure on the microstructural and time-dependent mechani- 
cal behavior of Type 316 stainless steel. Ray, W.E. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Dec 
1977. Contract EY-76-C-02-3045-002. 26p. . 

Numerous structural components of the Liquid Metal Fast 
Breeder Reactor (LMFBR) will be required to operate within a high 
temperature liquid sodium environment for times as long as 30 years. 
The mechanical properties of the materials used for these compo- 
nents will be affected by both the long term thermal ageing and the 
corrosion caused by exposure to the sodium environment. In this 
program, Type 316 stainless steel samples were first pre-treated for 
5000 hours in both argon gas and decarburizing flowing sodium at 
temperatures of 649°C and 718°C. Mechanical properties tests were 
then conducted in flowing sodium at 593°C to evaluate the direction 
and magnitude of change in the low-cycle fatigue, creep-fatigue, and 
creep-rupture properties of the pre-treated samples. Creep rupture 
results indicated a significant increase in ductility coupled with a 
decrease in creep resistance with increasing pre-treatment tempera- 
ture. Low cycle fatigue results at a total strain range of 1 percent 
showed that cyclic fatigue life at 593°C increased with increasing 
pre-treatment temperature. Creep fatigue results for 0.1 hour tension- 
only hold time tests showed the greatest fatigue life for the 649°C 
pre-treatment. The microstructure of the solution annealed material 
exhibited carbide precipitation after 5000 hours at both 649°C and 
718°C, with sigma and chi phase particles decorating the grain 
boundaries of the 718°C nepmeeaied material. The sodium pre- 
exposed materials exhibited a depletion of chromium and nickel at 
the surface, as well as decarburization, with the greater amounts 
occurring at 718°C. 





2536 ENERGY RESEARCH ABSTRACTS 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 23893, 24634, 24766, 25468, 25573 


24686 (AD-A—043186) Laser irradiation of metals and alloys. 
Final report, 1 April 1975—30 June 1976. Inal, O.T.; Murr, L.E. 
(New Mexico Inst. of Mining and Technology, Socorro (USA). 
Dept. of Metallurgical and Materials Engineering). Jun 1977. Con- 
tract F44620-75-C-0076. 2ip. NTIS PC A02/MF AOl. 

A functional field-ion microscope for in-situ laser irradiation 
studies has been designed and constructed. Preliminary tests per- 
formed with beryllium are outlined including observations by trans- 
mission electron and scanning electron microscopy, and studies 
involving metals such as molybdenum and tungsten are discussed. 


24687 (CALT—822-98) Studies of alloy structures and proper- 
ties. Annual summary report, December 1, 1976—December 1, 1977. 
Duwez, P. (California Inst. of Tech., Pasadena (USA). Div. of 
Engineering). 1977. Contract EY-76-C-03-0822. 25p. Dep. NTIS, PC 
A02/MF AO0O1. 

Brief summaries of research activities in the following areas 
are given: superconductivity to ferromagnetism in amorphous Gd— 
La—Au alloys; magnetic regimes in amorphous Ni—Fe—P—B 
alloys; electronic and magnetic properties of amorphous Fe—P—B 
alloys; critical phenomena and magnetic properties of amorphous 
gadolinium based ferromagnets; Kondo effect, spin correlations, and 
superconductivity in amorphous alloys doped with magnetic impuri- 
ties; flux pinning by crystalline phase precipitates embedded in an 
amorphous superconducting matrix; kinetics of crystallization of 
amorphous alloys; properties of the flux lattice in amorphous super- 
conductors; low temperature calorimeter; low temperature heat ca- 
pacity of metastable superconductors; thermal relaxation effects and 
crystallization of amorphous alloys; fundamental studies of amor- 
phous superconductors using superconductive tunneling; low tem- 
perature calorimetry of bulk amorphous metals; and mictomagnetism 
in amorphous alloys. (GHT) 


24688 (CONF-771039—7) Phase relations in the LaNi/sub 5-x/ 
Cu/sub x/, LaNi/sub x/ and related systems. Dwight, A.E. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From 13. rare earth research conference; Olgebay Park, WV, 
USA (16 Oct 1977). 

The Ni in LaNis can be partially replaced by other elements. 
Limits of solid solubility were determined in the La(Mn,Ni)s, 
La(Fe,Ni)s, La(Ni,Al)s; and La(Ni,Cu)s systems. Sections of the 
quaternary La(Mn,Ni,Al)s, La(Ni,Cu,Al)s, La(Fe,Ni,Cu); and 
Y(Mn,Ni,Al)s systems were also investigated. All solutes increase 
= e constants. YMnNi, has the MgCu,Sn-type structure (a) = 

.9TA). 


24689 (COO—1198-1189) Thermodynamics of oxygen in solid 
solution in vanadium and niobium—vanadium alloys. Steckel, G.L. 
(Illinois Univ., Urbana (USA)). 1977. Contract EY-76-C-02-1198. 
128p. Dep. NTIS, PC A07/MF AOI. 

Thesis. 

A thermodynamic study was made of the vanadium-oxygen 
and niobium-vanadium-oxygen systems utilizing the solid state gal- 
vanic cell technique. Investigations were made with a ThO2/Y2Os 
electrolyte over the temperature ranges 700 to 1200°C (973 to 1473 
K) for the binary system and 650 to 1150°C (923 to 1423 K) for the 
ternary system. The activity of oxygen in vanadium obeys Henry's 
law for the temperatures of this investigation for concentrations up 
to 3.2 at. percent oxygen. For higher concentrations the activity 
coefficient shows positive deviations from Henry’s law. The terminal 
solubility of oxygen in vanadium was determined. The activity of 
oxygen in Nb—V alloys obeys Henry’s law for the temperatures of 
this study for oxygen concentrations less than approximately 2 at. 
percent. For certain Nb/V ratios Henry’s law is obeyed for concen- 
trations as high as 6.5 at. percent oxygen. First order entropy and 
enthalpy interaction coefficients have been determined to describe 
the effect on the oxygen activity of niobium additions to vanadium- 
rich alloys with dilute oxygen concentrations. Niobium causes rela- 
tively small decreases in the oxygen activity of V-rich alloys and 
increases the oxygen solubility limit. Vanadium additions to Nb-rich 
alloys also increases the oxygen solubility and causes substantial 
decreases in the dilute solution oxygen activities. The change in the 
thermodynamic properties when molecular oxygen dissolves in va- 
nadium and niobium—vanadium alloys and the equilibrium oxygen 
pressure over the binary and ternary systems were also determined. 


24690 (COO— 1436-48) Transport and thermodynamic properties 
of solids. Final repurt. Grace, R.E.; Dayananda, M.A. (Purdue Univ., 
Lafayette, Ind. (USA). School of Materials Engineering). 30 Nov 
ay Contract EY-76-S-02-1436. 33p. Dep. NTIS, PC A03/MF 


During the last year of operation the principal area of re- 
search has been ternary diffusion in solid solution alloys. Specific 
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research projects deal with diffusion in the Cu—Ni—Zn and Fe— 
Ni—Al systems. Research activities in these areas are summarized. 


24691 (COO—3027-31) Thermal conductivity of mercury vapor. 
Siegel, J.R. (Columbia Univ., New York (USA). School of Engi- 
neering and Applied Science). 1977. Contract EY-76-S-02-3072. 
112p. NTIS, MF AOl. 

Thesis. Portions of document are illegible. 

The method employing the frequency response of a thin hot 
wire has been used to determine the thermal conductivity of mer- 
cury vapor in a temperature range from 254°C to 992°C with an 
average superheat range up to 75°C. A thin tungsten wire was 
surrounded by mercury vapor in a cell and heated with an alternat- 
ing current. The thermal conductivity of the mercury vapor was 
determined relative to that of argon by comparing the frequency 
response of the same wire to both mercury vapor and argon. In 
addition, the phenomenon of mercury dimerization is discussed. 
Several references on the diatomic nature of mercury vapor at 
various operating conditions have been correlated and the effects of 
the disassociation of mercury vapor on its thermal conductivity 
estimated. An empirical correlation for percent dimer as a function 
of temperature and pressure is presented. 


24692 (COO—3027-33) Thermal conductivity of mercury vapor 
to 1000 C. Siegel, J.R.; Bonilla, C.F. (Columbia Univ., New York 
(USA). Dept. of Chemical Engineering and Applied Chemistry). 
Aug 1977. Contract EY-76-S-02-3027. 40p. (CONF-770537—12). 
NTIS, MF A011. 

From 7. symposium on thermophysical properties; Gaithers- 
burg, MD, USA (10 May 1977). 

Portions of document are illegible. 

The method employing the frequency response of a thin hot 
wire has been used to determine the thermal conductivity of mer- 
cury vapor in a temperature range from 254°C to 992°C with an 
average superheat range up to 75°C. A thin tungsten wire was 
surrounded by mercury vapor in a cell and heated with an alternat- 
ing current. The thermal conductivity of the mercury vapor was 
determined relative to that of argon by comparing the frequency 
response of the same wire to both mercury vapor and argon. The 
phenomenon of mercury dimerization is also discussed. Several 
references on the diatomic nature of mercury vapor at various 
operating conditions have been correlated and the effects of the 
disassociation of mercury vapor on its thermal conductivity estimat- 
ed. An empirical correlation for percent dimer as a function of 
temperature and pressure is presented. 


24693 (IS-M—122) Optical properties of rare earth metals. 
Lynch, D.W. (Ames Lab., Iowa (USA); Iowa State Univ. of Science 
and Technology, Ames (USA)). 1977. Contract W-7405-ENG-82. 
13p. (CONF-771039—8). Dep. NTIS, PC A02/MF AO1. 

From 13. rare earth research conference; Olgebay Park, WV, 
USA (16 Oct 1977). 

The optical properties of rare earth metals are reviewed, 
especially the heavier rare earths. An introduction to optical proper- 
ties and measurement methods is followed by a discussion of some 
errors which can arise because of sample properties, errors which 
may account for the widely disparate results of different investiga- 
tors. A survey of optical data is presented, including data from 
electron energy loss measurements, magneto-optic effects, and mod- 
ulation spectroscopy. The optical properties of rare earths are basi- 
cally those of transition metals, the 4f electrons and magnetic order- 
ing playing minor, but observable, roles. 


24694 (LA—6998) Phase equilibria, thermodynamics, and crystal 
structures for the Pu—Pt—Rh system. Peterson, D.E.; Land, C.C.; 
Roof, R.B. (Los Alamos Scientific Lab., N.Mex. (USA)). Dec 1977. 
Contract W-7405-ENG-36. 3lp. Dep. NTIS, PC A03/MF AOl. 

Phase diagrams and thermodynamic properties for the Pu-Pt, 
Pu-Rh, and Pu-Pt-Rh systems were determined for the regions of 
high platinum and rhodium. A new phase, PuPt,, was discovered; 
three polymorphic transitions were associated with the PuPts phase; 
and crystal structures were determined for the PuPts and PuPt, 
phases and the intermediate PuPts polymorph. Sublimation behavior 
and thermodynamic properties of selected Pu-Pt and Pu-Rh phases 
were determined by target collection and mass spectrometry. Disso- 
ciation to the elements was the predominant sublimation reaction up 
to 1800°C. The high thermodynamic stability of these phases was 
— in terms of the electronic configurations of the constituent 
elements. 


24695 (ORNL—5344) Documentation of the engineering proper- 
ties of cesium and potassium. Graves, R.L. (Oak Ridge National 
Lab., Tenn. (USA)). 19 Oct 1977. Contract W-7405-ENG-26. 65p. 
Dep. NTIS, PC A04/MF AO1. 

A set of engineering properties of cesium and potassium is 
documented for use in the alkali metal topping cycle study being 
conducted at ORNL. The thermodynamic properties, necessary for 
the general cycle calculation, were obtained primarily from reports 
of the Naval Research Laboratory and from the recommendations of 
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a previous investigator at ORNL. The transport properties of cesium 
and potassium, which were documented by selecting the recom- 
mended data of various investigators, were valuable in heat transfer 
and fluid flow considerations. Preliminary analysis of the topping 
cycle turbine also required knowledge of the vapor sonic velocity. 
Values for frozen and equilibrium sonic velocity were calculated and 
reported. 


24696 Oxygen diffusion in 8-Zircaloy. Perkins, R.A. (Oak Ridge 
a Lab., Tenn. (USA)). J. Nucl. Mater.; 68: No. 2, 148-160(Oct 

The diffusion of oxygen in 8-Zircaloy-4 has been studied 
from 900 to 1500°C with survey measurements for B-zirconium and 
B-Zircaloy-2. The tracer diffusivity was measured over the entire 
temperature range and the chemical diffusivity from 1100 to 1450°C. 
The experiments were performed by using oxygen-18 as the tracer 
and activating it by proton bombardment. Some complementary 
measurements were made using Auger Electron Spectroscopy. The 
results indicated that the tracer and chemical diffusivity of oxygen in 
B-Zircaloy-4 are statistically identical, and that there is no oxygen 
concentration dependence over the oxygen concentration range 
studied, 0.1 to 0.6 wt%. The temperature dependence of the diffusi- 
vity of #*O from 1000 to 1500°C is given by D=2.48x10™ *exp(- 
28200/RT) cm?/sec. The results for the 8-zirconium and B-Zircaloy- 
2 indicated that the compositional differences between the three host 
materials exert no influence upon the oxygen diffusivity. An exami- 
nation of the activation entropy, calculated assuming that Snoek’s 
model describes the diffusion process, indicates that this model 
probably is not appropriate. 


24697 Induced Jahn-Teller transition in PrCuz. Ott, H.R. (La- 
boratorium fuer Festkoerperphysik, ETH-Hoenggerberg, Zuerich); 
Andres, K.; Wang, P.S.; Wong, Y.H.; Luethi, B. pp 84-88 of In 
Crystal field effects in metals and alloys. Furrer, A. (ed.). New York; 
Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The low temperature phase transition of PrCuz was investi- 
gated by means of several experimental methods on single crystal 
—— The magnetic susceptibility, the electrical resistivity, the 

rmal expansion and the magnetostriction, several elastic constants 
and the thermal conductivity were measured. That PrCuz undergoes 
an induced type Jahn-Teller effect at 7.5 K was concluded. 


24698 Critical behaviour of the magnetization in TbSb and Tho 
eYo «Sb. Carneiro, K. (Univ. of Copenhagen); Andersen, N.H.; 
Kjems, J.K.; Vogt, O. pp 99-103 of In Crystal field effects in metals 
and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Neutron elastic scattering has been used to study the tempera- 
ture dependence of the sublattice magnetization in TbSb and 
Tbo.cYo.4Sb. The transition from type II antiferromagnet into a 
paramagnet is found to be continuous in both cases. This does not 
support the recent theoretical prediction that the transition in TbSb 
should be of first order, since the Hamiltonian shows no stable fixed 
point within the €-expansion. In pure TbSb, the critical exponent 8 
= 0.20 +- 0.01 is in the region 4 x 10-* < (T/sub N/-T)/T/sub N/ 
< 2.x 107%. In Tbo.eYo.uSb the exponent is — different. A 
sharp transition is found with 8 = 0.37 +- 0.05. 


24699 Magnetoresistance of praseodymium. Temple, J.A.G.; 

McEwen, K.A. (Univ. of Salford, Eng.). pp 114-117 of In Crystal 
field effects in metals and alloys. Furrer, A. (ed.). New York; 
Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The effect of the crystal field levels on the magneto-resistance 
of Pr is calculated numerically on a simple model and agreement is 
shown with experimental measurements at 4.2K up to 20 tesla. 
Results at higher temperatures are discussed. 


24700 Resistivity measurements on the singlet ground state 
system Tb/sub c/Y/sub 1-c/Sb. Effects of electron-exciton scattering. 
Andersen, N.H. (Univ. of Copenhagen); Lindelof, P.E.; Smith, H.; 
Splittorff, O.; Vogt, O. pp 118-122 of In Crystal field effects in 
metals and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The electrical resistivity of Tb/sub c/Y/sub 1-c/Sb has been 
measured as a function of temperature and of Tb-concentration. The 
resistivity contribution from scattering of conduction electrons by 
yy oe excitons in the Tb 4f-electron system has been calculated in 

netic regime in order to examine the competing effects 
e crystal field and the exchange interaction. Excellent agree- 


MATERIALS 2537 


ment with experiment is obtained for the entire range of c with one 
value of each of the two adjustable parameters, the Fermi momen- 
tum and the electron-ion exchange constant. 


24701 Crystal field effects in the transport properties of rare 
earth alloys. Sarkissian, B.V.B. (Imperial Coll., London). pp 123-127 
of In Crystal field effects in metals and alloys. Furrer, A. (ed.). New 
York; Plenum Press (1977) 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The influence of crystal field splittings on the electrical 
resistivity of dilute Sc-RE and Y-RE alloys (RE = Gd, Tb, Dy) is 
analyzed and accounted for by theory. A comparison of the magne- 
toresistivity of these alloys with the preliminary results of calcula- 
tions involving the Zeeman splitting of solute energy levels suggests 
that crystal field effects can be seen in the magnetoresistance also. 


24702 Short range Van Vleck antiferromagnetism in supercon- 
ducting La/sub 1-y/Tb/sub y/Sns detected by neutron scattering. 
Hoenig, H.E. (Physikal. Institut d. Universitaet, Frankfurt am Main); 
von Blanckenhagen, P. pp 128-132 of In Crystal field effects in 
metals and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Short range antiferromagnetic order with a correlation length 
of about 25 A has been detected in superconducting polycrystalline 
Lao.ssTbo.1sSns by diffuse neutron scattering. SQUID magnetometry 
has been applied to obtain crystal field (CF) states and splittings of 
the Tb* ions and the superconducting transition temperatures in the 
La/sub 1-y/Tb/sub y/Sns series up to y = 0.35. 


24703 Magnetization behaviour of DyAk and GdAk. Barbara, B. 
(Laboratoire de Magnetisme, Grenoble, France); Rossignol, M.F.; 
Purwins, H.G.; Walker, E. pp 148-152 of In Crystal field effects in 
metals and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Measurements of the magnetization of single crystals of ferro- 
magnetic DyAl, and GdAl. between 4.2 K and 180 K in magnetic 
fields up to 150 kOe along the [100], [110] and [111] directions are 
reported. DyAlk is strongly anisotropic with [100] as the easy 
direction of magnetization. GdAl, is isotropic and we observe a 
contribution of order of .1 /sub B/ due to conduction electron 
polarization. 


24704 Effect of magnetic anisotropy on the heat capacity of 
HoAk. Sankar, S.G.; Malik, S.K.; Rao, V.U.S.; Wallace, W.E. 
(Univ. of Pittsburgh). pp 153-157 of In Crystal field effects in metals 
and alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The heat capacity of HoAl, reveals an unexplained anomaly 
at 20 K. It appears that this anomaly originates from a change in the 
easy direction of magnetization brought about by the combined 
effect of crystalline electric and fer e - fields. Calculations have 
been performed using the equivalent operator method. The exchange 
field acting on Ho* is determined in a self-consistent manner. 
Changes in the easy direction of magnetization are found for a 
of reasonable crystal field parameters. The calculated Ho magnetic 
moment is in agreement with experiment. 


24705 Crystal field effects on the specific heat of (LaEr)Ak. 
Sereni, J.G. (Centro Atomico Bariloche, Argentina). pp 309-313 of 
In Crystal field effects in metals and alloys. Furrer, A. (ed.). New 
York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920— 

Specific heat measurements for the (LaEr)Al, system are 
reported, revealing a Schottky type anomaly which corresponds to 
an energy splitting of § = 5 K between the I's(*) ground and I's(?) 
first excited crystalline states of Er**. The initial slope of AC/ACo 
versus T/sub c//T/sub co/ is well fitted by the Abrikosov-Gorkov 
theory and the depression of T/sub c/ with Er impurity concentra- 
tion is compared with the Fulde, Keller and Pencil Ghose. 


24706 Low temperature NMR Knight shift studies in SmSns. 
Malik, S.K.; Vijayaraghavan, R. (Tata Inst. of Fundamental Re- 
search, Bombay). pp 330-334 of In Crystal field effects in metals and 
alloys. Furrer, A. (ed.). New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920— 

The previous ™°Sn Knight shift measurements in SmSns have 
been extended down to 15 K and the 4f-contribution to the '°Sn 
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Knight shift does not show a sign reversal in the temperature 
interval 300 to 15 K. The range of crystal field parameters for which 
simultaneous fit to the magnetic susceptibility and the extended 
Knight shift results in SmSns is obtained can be substantially nar- 
rowed from that reported earlier. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 22725, 22728, 22729, 22730, 
22731, 22732, 22733, 22734, 22735, 22736, 22737, 22739, 22741, 
22753, 22754, 22780, 22781, 22790, 22826, 22828, 22829, 22841, 
22967, 22970, 22971, 22972, 22973, 22974, 22975, 22976, 22977, 
23085, 23195, 23282, 23283, 23284, 23285, 23535, 23536, 23619, 
23620, 23621, 24348, 24366, 24619, 24685 


24707 (CONF-761134—, pp 137-142) Engel-Brewter correlation 
applied to the formation of metal hydrides. Adkins, C.M. (Univ. of 
Virginia, Charlottesville). 1976. 

From Meeting for the contractors in the ERDA hydrogen 
energy | ag mee: Airlie House, VA, USA (8 Nov 1976). 

Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The determination of the electronic states in FeTi applies 
directly to the prediction of its ability to form hydrides. It has 
shown that Ti, in the FeTi alloy, occupies a site of tetrahedral 
symmetry with all electrons involved in strong nearest-neighbor 
bonding. Examination of the monohydride structure deduced from 
the di ion work of Reilly shows that Ti remains in a site of 
fourfold symmetry incompatible with H-Ti bonding. Iron, on the 
other hand, has a predicted d*sp configuration available with four 
electrons tied into nearest-neighbor bonds in the lattice and two 
electrons involved in weak next-nearest-neighbor bonds. These next- 
nearest-neighbor bonds may be broken and tied into hydrogen with 
hydrogen entering the octahedral sites at either the face centers or 
cell edges. This predication is compatible with the tetragonal distor- 
tion of the basic cell evidenced in the formation of the monohydride 
FeTiH/sub 1.0/. The electron configuration which has been de- 
duced for Fe affords two electrons per Fe atom for hydrogen 
bonding and predicts the final stoichiometry of TiFeHa, as is con- 
firmed by the extensive efforts of Reilly who has determined that 
FeTiHz is the final stoichiometry of the system. 


24708 (CONF-761134—, pp 161-166) Hydrogen embrittlement: 
the effect of stress state. Louthan, M.R. Jr.; McNitt, R.P. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg). 1976. 
From Meeting for the contractors in the ERDA hydrogen 
gram; Airlie House, VA, USA (8 Nov 1976). 
Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems. 

The t that maximum triaxiality” plays a vital role in 
hydrogen embrittlement processes predicts that design criteria based 
on uniaxial tensile loading of components exposed to hydrogen are 
more conservative than criteria based on either biaxial or triaxial 
loadings. These design predictions are in direct opposition to criteria 
based on a dislocation transport model for hydrogen embrittlement. 
A model of the embrittlement process is presented which suggests 
that if it is primarily the “in-plane” shearing forces that drive 
dislocations, and if the dislocations transport hydrogen and the 
achievement of some threshold amount of hydrogen is required at 
some energy site, then the model predicts that in a heirarchy of 
severity of hydrogen embrittlement the worst case would be uniaxial 
(Gut followed by cylindrical state, and finally the spherical case. 


24709 Properties of stabilized chrome-molybdenum steels for 
steam of fast-neutron reactors with a sodium heat carrier. 
Ilinchev, G.; Mayer, F.; Fresl, M. Sostoyaniye Perspek. Rabot Sozlan- 
iyu Aes Reaktor. trykh Neytronakh; 2: 425-458(1975). (In Russian). 
Mechanical properties and corrosion resistance were of steels 
on a base of 10Kh2 and 25M1, stabilized with Nb and Ti in various 
combinations. Influence of oxygen on the transport of carbon was 
determined during 1000-h tests in liquid sodium containing about 
2.10~* or 3.45 to 6.58 x 10~? mass percent oxygen. The corrosion 
resistance was studied at temperatures from 400 to 700°C (800°C for 
pure sodium). Furthermore, the structural stability, mechanical prop- 
erties and impact viscosity at high resistance, weldability of the 
steels were studied and a microanalysis and phase analysis of the 
carbides were made. The tests showed that the investigated steels are 
yao rma by a low activity of carbon and therefore do not 
ize under the effect of liquid sodium and at high tempera- 
tures (up to 600 to 700°C) also do not cause carbonization of the 
stainless chrome-nickel steels. The mechanical and technological 
—— of the stabilized steels were compared with the properties 
of the unstabilized steel type 10Kh2M and were satisfactory up to a 
temperature of 575°C. This makes it possible to use them as structur- 
al material for steam generators in high-speed reactors for the 
purpose of raising their working parameters and efficiency. 10 fig- 
ures, 2 tables, 15 references. 
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24710 (SAND—78-0038C) Determination of corrosion param- 
eters by digital impedance analysis. Smyrl, W.H.; Pohlman, S.L. 
(Sandia Labs., to -27 N.Mex. (USA)). 1978. Contract EY-76- 
C-04-0789. 15p. (CONF-780308—1). . NTIS, PC A02/MF AO1. 

From NACE meeting on corrosion; Houston, TX, USA (6 
Mar 1978). 

A digital signal analysis system which has been used to 
determine the impedance of electrochemical cells with corroding 
electrodes is described. The measurement system is based on a 
Hewlett Packard 9830 Calculator which controls data acquisition on 
a Biomation Recorder and stores the two channels of digital data on 
cassette tapes. The data are routinely transmitted, analyzed, and 
plotted on a time-share CDC 6600 system. Application of the system 
to dummy cells which simulate the behavior of an electrode revealed 
that quite accurate results may be obtained for idealized systems. 
Measurements on copper in 0.1 M HNOs gave i/sub corr/ = 4.98 x 
10°* amps/cm? and a double layer capacitance of 14.1 x 107° farads/ 
cm? 


24711 (WAPD-TM— 1313) Susceptibility of unirradiated recrys- 
tallized Zircaloy-4 tubing to stress corrosion cracking (LWBR Devel- 
opment Program). Polan, N.W.; Tucker, R.P. (Bettis Atomic Power 
Lab., West Mifflin, Pa. (USA)). Dec 1977. Contract EY-76-C-11- 
0014. 47p. Dep. NTIS, PC A03/MF AOl1. 

Stress corrosion cracking (SCC) in unirradiated recrystallized 
Zircaloy-4 internally pressurized tubing specimens in atmospheres 
containing iodine vapor, cesium, or combinations of iodine and 
cesium is evaluated experimentally in terms of the effects of internal 
surface flaw morphology, iodine and cesium concentrations, tubing 
hydrogen content, test temperature, and test atmosphere water 
vapor content on the time to failure. The iodine vapor SCC data are 
analyzed in the framework of a fracture mechanics model. Expres- 
sions are developed which relate the iodine SCC threshold stress and 
lifetime for stresses above threshold to temperature, iodine concen- 
tration, and surface flaw geometry. 


24712 (WARD-NA—3045-49) Sodium Technology Program: 
friction, wear, and self-welding. Quarterly progress report for period 
ending July 31, 1977. Ray, W.E. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Dec 1977. Contract 
EY-76-C-02-3045-001. 57p. . 

The objectives of the friction and wear test program are: To 
ensure that no component in the FFTF or CRBRP will fail to 
perform its function by evaluating the friction and wear behavior of 
reference and alternate material combinations in interface configura- 
tions simulating reactor a under prototypic service condi- 
tions and environments, and to provide reactor designers with the 
quantitative data and experience factors necessary to successfully 
design components or component interfaces which will experience 
sliding or static contact under load. 


24713 Supplementary experiments concerning the influence of 
CuNi20Fe on the corrosion behavior of galvanized tubing in warm 
waters. Stichel, W. (Bundesanstalt fuer Materialpruefung, Berlin 
(Germany, F.R.). Fachgruppe Korrosion und Metalischutz) Werkst. 
Korros.; 28: No. 10, 683-688(Oct 1977). (In German). 

The influence of CuNi20Fe, a material used for constructing 
boilers, on the corrosion resistance of galvanized tubes in mixed 
installations was investigated in hot-water pilot plants. The investiga- 
tions were made with Berlin tap water, pH = 7.0, t = 65°C. The 
results demonstrate that under these conditions the dissolution of 
copper ions due to the corrosion of ‘Nickelbronze’ is sufficient to 
induce pitting in the galvanized tubes. Further investigations show 
that the corrosion rate of CuNi20Fe without heat transfer in water 
of os = 7.4 is largely independent temperature in the region of 65 
to c. 


24714 Corrosion of lead in acid tetrafluoborate electrolytes. 
Beck, F. (BASF A.G., Ludwigshafen am Rhein (Germany, F.R.). 
Hauptlaboratorium). Werkst. Korros.; 28: No. 10, 688-696(Oct 1977). 
(In German). 

The corrosion of 99.985% lead in acid tetrafluoborate electro- 
lytes, predominantly 1 mole/litre HBF, and 2 mole/litre Pb(BF 2, 
was investigated. The corrosion rate in air saturated solution at 20°C 
is 35 »A/cm’, which corresponds to 1 mm/a. Oxygen corrosion 
predominates (corrosion is rather reduced under argon). At higher 
temperatures, corrosion rate increases by an order of magnitude, and 
acid corrosion has a greater share due to a decrease of hydrogen 
overvoltage on lead and solubility of oxygen. Cementable additives 
like Cu**, Sb*** and Pd** are found to enhance the initial corrosion 
rate by up to two orders of magnitude. However, after 10-20 hours, 
the original value is reestablished. Bi*** is cemented as well; the 
resulting acceleration of corrosion is proportional to the additive 
concentration and decreases but slowly. Oxidants like Fe*** or 
quinone accelerate the dissolution of lead as well and are consumed 
stoichometrically. Reducing agents like Fe**, V*** or hydroquinone 
are not abie to act as a mediator for air corrosion. Nitrate ions are 
virtually inert in the given concentration range. Consequences in 
reference to the lead dissolution secondary battery are discussed. 
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Self-discharge in the absence of O2 is very low. On the other hand, it 
is possible by oxygen corrosion to redissolve lead, which has accu- 
mulated on the electrode. In this way, the battery can be brought 
back to its original state. 


24715 Differences in the carburization behavior of centrifugally 
cast tubes of G-X 40 NiCr 35 25 (German designation W.-Nr. 1.4857) 
in a cracker for ethylene production. Guenther, T.; Gramberg, U. 
(Farbenfabriken Bayer A.G., Leverkusen (Germany, F.R.). Zentral- 
bereich Zentrale Anwendungstechnik, Materialpruefung und Werk- 
stofftechnik). Werkst. Korros.; 28: No. 10, 667-671(Oct 1977). (In 
German). 

In a cracking plant for ethylene production centrifugal cast 
tubes from G-X 40 NiCr 35 25 (W.-Nr. 1.4857) supplied by two 
manufacturers showed different carburization in spite of practically 
identical operating conditions. Thorough examinations with tubes 
from the cracker and spare tubes were carried out to explain this 
behavior. In the paper the quality differences of the different tubes 
are described, and their signification with regard to the carburizing 
behavior is discussed. 


24716 Investigations on corrosion problems during sour gas win- 
ning. Schmitt, G.; Rothmann, B. (Technische Hochschule Aachen 
(Germany, F.R.). Lehrstuhl und Inst. fuer Technische Chemie und 
Petrolchemie). Werkst. Korros.; 28: No. 9, 597-602(Sep 1977). (In 


Aqueous alkylamine solutions containing large amounts of 
hydrogen sulfide and carbon dioxide are very corrosive for steel 37 
MnS at 130°C and 130 bar (Nz). Depending on the velocity of flow, 
corrosion rates of 10 to 45 mm/a were measured at flow rates of 20 
to 200 cm/sec. At special flow conditions local attack with much 
higher corrosion rates were observed. In the presence of polysulfide 
the corrosion rates are drastically decreased even at extreme flow 
rates. At flow rates up to 100 cm/sec the linear corrosion rates only 
amount to 0.5 mm/a. At higher flow rates and under special flow 
conditions some local attack can occur which, however, is much less 
severe than in polysulfide-free solutions. The different corrositivity 
in the absence or presence of polysulfide can be explained by 
different electrochemical corrosion mechanisms and the formation of 
differently protecting iron sulfide scales. 


24717 Contribution to the problem of sea water resistance of 
hard-soldering joints: dezincification corrosion. Mahler, W.; Zimmer- 
mann, K.F. Metall; 31: No. 9, 971-974(Sep 1977). (In German). 

Selective dezincification of heterogeneous copper-based 
alloys containing zinc, i.e., all common brazing alloys, is the princi- 
pal cause for their corrosive destruction when exposed to sea water. 
By use of the microanalyzer, it is shown that by adding small 
amounts of nickel to low-melting silver brazing alloys the compo- 
nents of the structure subject to dezincification can be made insensi- 
tive to corrosion. Additives of tin do not develop this effect. Appli- 
cation engineering conclusions are drawn. 


24718 Hole corrosion susceptibility of tempering steel X 20 Cr 13 
in sodium chloride solutions. Effertz, P.H.; Forchhammer, P. (Al- 
lianz-Zentrum fuer Technik G.m.b.H. (AZT), Ismaning/Muenchen 
(Germany, F.R.)). Maschinenschaden; 50: No. 4, 136-143(1977). (In 
German). 

Tempering steel with 13% Cr (X 20 CR 13) is usually applied 
as blade material for steam turbines. In order to investigate the hole 
corrosion behavior of this steel in sodium chloride solutions, the rest 
and pitting corrosion potential, mass loss and pit number density, and 
the redox potential of the solutions were determined as a function of 
the temperature (20-80°C), pH value (5-7-9), oxygen content (20 pg/ 
1 to oxygen saturated) and chloride concentration (8 x 1075 aA to 
5.4 m/l] saturated). It was found that the steel X 20 Cr 13 is 
susceptible to pitting corrosion in practically all technically possible 
chloride-containing electrolytes down to 10~5 m/] Cl due to its only 
slight passivity. 


24719 (UCRL-Trans—1544) Current-voltage curve of iron in 
sulfuric acid during the transition from the active to the passive state. 
Osterwald, J. Translated from Z. Elektrochem.; No. 66, 401- 
406(1962). 20p. Dep. NTIS, PC A02/MF AO1. 

The sudden activation which can be observed on iron in 
sulfuric acid when the electrode potential is decreased, originating 
from the passive region, is interpreted as the result of an appreciable 
increase in the ohmic potential drop in the electrolyte between the 
surface of the electrode and the point of the “Luggin” capillary. 


24720 (UCRL-Trans—1543) Passivity of iron. Bonhoeffer, K.F. 
| ~ eee from Z. Metallkd.; 44: 77-82(1953). 22p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

Various phenomena in the passivation and reactivation of iron 
in concentrated nitric acid, apparent and actual passivation potential, 
apparent and actual passivation current density, current density 
required to cause and maintain passivity, current density of a redox 
system, role of nitrous acid during passivation by concentrated nitric 
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acid, corrosion of passive iron, aged and freshly passivated iron, 
refractory character with respect to activation, rhythms, and activa- 
tion waves are described. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 23837 


24721 (BMI-NUREG—1985) Evaluating strength and ductility 
of irradiated Zircaloy: Task 5. Quarterly progress report, July— 
September 1977. Bauer, A.A.; Gallagher, W.J.; Lowry, L.M.; Mark- 
worth, A.J. (Battelle Columbus Labs., Ohio (USA)). Oct 1977. 
Contract W-7405-ENG-92-061. 36p. Dep. NTIS, PC A03/MF AO1. 

Isothermal tube-burst test results obtained on H. B. Robinson 
spent-fuel cladding are reported. Included are test results obtained as 
a function of temperature and as a function of strain rate (constant 
volume-rate test) at 700°F. The effects of transient and isothermal 
annealing on tube burst properties also are presented. Analysis of 
isothermal-annealing, tensile-test data indicate a first-order time de- 
pendence for the annealing kinetics with an activation energy similar 
to that for zirconium self-diffusion. Transient tube-burst tests of the 
H. B. Robinson cladding, conducted at initial pressures ranging from 
2100 to 10,500 kPa, produced burst temperatures and burst ductility 
measurements similar to those recorded for unirradiated Zircaloy 
tubing. Differences in burst temperature are associated with axial 
and angular tube temperature variations. No influence of axial re- 
straint during the tube ballooning and failure stages has been ob- 
served on tube burst behavior. 


24722 (COO—3158-60) In-situ field-ion microscope study of the 
recovery behavior of heavy metal ion-irradiated tungsten, tungsten 
(rhenium) alloys and molybdenum. Nielsen, C.H. (Cornell Univ., 
Ithaca, N.Y. (USA). Materials Science Center). Jun 1977. Contract 
EY-76-S-02-3158. 84p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

Three field ion microscope (FIM) experiments were carried 
out to study the annealing behavior of heavy ion irradiated tungsten, 
tungsten (rhenium) alloys and molybdenum. The first experiment 
dealt with the stage I long-range migration of tungsten self intersti- 
tial atoms (SIAs) in high purity tungsten of resistivity ratio, R = 
24,000 (R = rhosoo/rhos.2, where rhosoo and rho4.2 are the room 
temperature and 0°C resistivities). The FIM specimens were irradiat- 
ed in situ at 18 K with 30 keV W* ions to an average dose of 5 x 10’? 
ions cm~* and subsequently examined by the pulsed-field evaporation 
technique. The second experiment dealt with the phenomenon of 
impurity atom trapping of SIAs during long-range migration. It was 
shown that rhenium atoms in a tungsten matrix tend to capture 
tungsten SIAs and remain bound up to temperatures as high as 390 
K. The final experiment was concerned with the low temperature 
annealing kinetics of irradiated molybdenum. High purity molybde- 
num of resistivity ratio R = 5700 was irradiated at 10 K with 30 keV 
Mo? ions to a dose of approximately 5 x 10’? ions cm~?. The results 
indicated that the electric field has only a minimal effect on the SIA 
annealing kinetics. This tends to strengthen the contention that the 
molybdenum SIA becomes mobile at 32 K. 


24723 (EUR—5602, pp 531-539) Surface structure after high 
dose light ion bombardment. Behrisch, R.; Risch, M.; Roth, J.; 
Scherzer, B.M.U. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing/Muenchen (Germany, F.R.)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

The surface structure of a solid bombarded by light ions is 
determined by the gas accumulation in the near surface region and 
consequent blistering as well as by sputtering. At bombardment with 
monoenergetic ions with doses of 107 to 10'*cm™? the surface 
structure is mainly determined by blistering and/or exfoliation. At 
higher doses surface structures generated by blistering are gradually 
sputtered away. Finally, an equilibrium surface structure develops. 
These equilibrium structures have been determined for bombard- 
ment of niobium with helium at energies up to 100 keV at normal 
incidence as well as at continuously changing angles of incidence. 
The results confirm that blistering is a transient phenomenon and 
may contribute to wall erosion only at low doses. 


24724 (EUR—5602, pp 541-550) Erosion of different first wall 
and limiter materials by low energy hydrogen ions. Bohdansky, J.; 
Roth, J.; Sinha, M.K. (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen (Germany, F.R.)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

Low atomic number materials like graphite, ByC, SiC as well 
as stainless steel (SS) Ti and Mo were bombarded with hydrogen 
ions in the energy range 0.3 - 6 keV. The sputtering yields for 
normal incidence have been measured for doses above 2 x 10” 
particles per cm? For all low Z materials the maximum in the 
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erosion yields was found at lower energies (< 1.2 keV) compared to 
SS, Ti and Mo. For graphite and SS the yield values have been 
measured also at 650°C and 500°C respectively. The graphite values 
are increased by an order of magnitude due to chemical sputtering. 
The data for SS show an increase by a factor 1.5, probably due to 
the diffusion of different components in SS. A preliminary X-ray 
analysis of the surface supports this assumption. Relative merits of 
the above mentioned substances as first wall material will be dis- 


(EUR—5602, pp 617-622) Influence of He on the high 
temperature fracture of an austenitic stainless steel. Saguees, A.A. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Festkoerperforschung). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

The Ti-stabilised DIN 1.4970 austenitic stainless steel is an 
important candidate for high temperature - high neutron fluence 
applications which will create appreciable amounts of He within the 
matrix. In order to determine the mechanical effects associated with 
the presence of He alone a set of tensile specimens was cyclotron 
implanted to uniform He concentrations in the 10~* to 10~* at. range 
and later creep tested at 700°C and 800°C. The elongation to 
fracture values of the implanted specimens were reduced with re- 
spect to those of unimplanted controls. Scanning Electron Micro- 
scope (SEM) examination revealed that fracture starts as intergranu- 
lar and subsequently propagates in a transgranular fashion, the 
intergranular part being much more extended in the implanted 
material. Transmission Electron Microscope (TEM) examination 
revealed He segregation at the grain boundary precipitates. A mech- 
—_ of He embrittlement is discussed in terms of the present 
results. 


24726 (EUR—5602, pp 611-616) Low-energy helium bombard- 
ment of copper and niobium: gas depth profiles measurements. Ter- 
reault, B.; Martel, J.G.; St-Jacques, R.G.; Veilleux, G. (Quebec 
Univ., Varennes (Canada). Energy Research Centre); L’Ecuyer, J.; 
Brassard, C.; Cardinal, C.; Deschenes, L.; Labrie, J.P. (Montreal 
Univ., Quebec (Canada). Lab. de Physique Nucleaire). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

The operation of fusion reactors will result in the implanta- 
tion of many isotopes of H, He, Li (Be) in various components. To 
study their effects on materials, in particular, possible cooperative 
effects, the method of Elastic Recoil Detection for non-destructive 
simultaneous pe ae | of all light atoms was developped. 
Firstly the depth profiles of He implanted in Cu at 1, 5, 10, 15, 20 
and 25 keV, room temperature, and low dose (< =0.01 C/cm?), 
undisturbed by sputtering or blistering were measured. The average 
— are larger by a fairly constant 150-200 A than the theoretical 
values of Oen and Robinson (O.-R). The doses retained are consist- 
ent with a picture where the reflection coefficient is in agreement 
with O.-R. and re-emission is nil at 10 keV and above, small at 5 keV 
(approximately 5%) and important (43%) at 1 keV, at the dose 
stadied (4x10°*C/cm?). Secondly the re-emission and profile shapes 
of He in Nb at 10 keV, room temperature were measured for doses 
of 0.01 C/cm? (no surface change), 0.16 C/cm? (abundant blistering), 
and 0.98 C/cm? (micro-relief).. Again, profile appear to be d r 
than theory. Strong re-emission takes place at the middle and higher 
doses with near saturation of the He concentration. 


24727 (GKSS—77/E/24) Measurement of radiation-induced em- 
brittlement on steel samples by neutron small angle scattering. Frisius, 
F.; N i, M. (Gesellschaft fuer Kernenergieverwertung in Schiff- 
bau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Physik). 1977. 6p. (In German). (CONF-7609138— 
14). . NTIS (US Sales Only), PC A02/MF AOl1. 

rom Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, FR 
Germany (23 Sep 1976). 

S angle scattering of slow neutrons can be used for 
analysing radiation-induced defect clusters in samples of pressure 
vessel steels. This is shown with samples irradiated by a fast neutron 
fluence of 2 x 10'°cm™* for E > 1 MeV at a temperature of 290°C. 
The measurements were performed using a well collimated beam of 
slow neutrons from a neutron guide of the FRG-1. The beam was 
monochromatized by a helical slot velocity selector. Only neutrons 
with wave lengths above 4 A were used in order to avoid double 
B: scattering. An external magnetic field was provided at the 
sample position for reducing the effect of magnetic scattering. The 
neutrons scattered by the steel samples with volumes of about 1 cm® 
were measured by a position-sensitive BF3-counter. In most cases the 
scattering intensity of an irradiated sample was compared to that of 
an unirradiated specimen of the same material, using an automatic 
sample changer. In the case of normal pressure vessel steel no effect 
was found at the above indicated level of irradiation, but samples 
taken from welds showed rather large radiation-induced cross sec- 
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tions in the region around scattering vectors of 0.1 A~*. It is hardly 
possible to explain this by assuming dislocation loops, even if mag- 
netic effects are considered; rather the existance of voids must be 
assumed. In this case mainly small voids with diameters about 20 A 
contribute to the cross section. It seems rather difficult to see defects 
of this size in magnetic materials by means of transmission electron 
microscopy. During annealing at temperatures up to 450°C the void 
diameters increase, but at the same time the number of voids per cm* 
decrease leading to a smaller total void volume. 


24728 (HEDL-SA—1163) Simulation of high fluence swelling 
behavior in ical materials. Garner, F.A.; Powell, R.W.; 


Diamond, S.; Lauritzen, T.; Rowcliffe, A.F.; oa. J.A.; Keefer, 


D. (Hanford ineering Development Lab. chland, W 
(USA)). Jun 1977. Contract EY-76-C-14-2170. 28p. (CONF- 
770641—14). Dep. NTIS, PC A03/MF AO1. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The U.S. Breeder Reactor Program is employing charged 
particle irradiation experiments at accelerated displacement rates to 
simulate neutron-induced microstructural changes in materials of 
technological interest. Applications of the simulation technique 
range from the study of fundamental microstructural mechanisms to 
the development of predictions of the high fluence swelling behavior 
of candidate alloys for breeder reactor ducts and fuel st An 
exact equivalence probably cannot be established between all facets 
of the microstructural evolution which occurs in the disparate 
charged-particle and neutron environments. To aid in the correlation 
of data developed in the two environments an assessment has been 
made of the factors influencing the simulation process. A series of 
intercorrelation programs and analysis activities have been conduct- 
ed to identify and explore the relevant phenomena. The factors 
found to exert substantial influence on the correlation process fall 
into two categories, one which deals with those variables which are 
atypical of the neutron environment and one which deals with the 
additional factors which arise due to the large differences in dis- 
placement rate of the two irradiation environments. While the var- 
ious simulation techniques have been invaluable in determining the 
basic mechanisms and parametric dependencies of swelling, the 
potential of these tools in the confident — of swelling at high 
neutron fluence has yet to be realized. The basic problem lies in the 
inability of the simulation technique to reproduce the early micros- 
tructural development in the period that precedes and encom 
the incubation of voids. The i of temperature shift and dose 
equivalency have also been found to be more complicated than 
previously imagined. Preconditioning of metals in a neutron environ- 
ment prior to simulation testing is now being employed in order to 
provide more appropriate starting microstructures. 


24729 Investigation of the radiation porosity in materials of 
regular packets of the reactor BR-5. Bykov, V.N.; Dmitriev, V.D.; 
Kostromin, L.G.; Porollo, S.1.; Shcherabak, V.I. Sostoyaniye oy 
Rabot Sozlaniyu Aes Reaktor. Bystrykh Neytronakh; 2: 626-666(1975). 
(In Russian). 

The authors discuss the results of an electron Sper 
investigation of the radiation porosity in steels OKh18N9T, 
1Khi18N10T, OOKh16N15M3B, and OKh16N15M3B for regular 
packets of the BR-5 nuclear reactor. They give and discuss the 
temperature and dose dependences of the swelling of these steels. 
They give a brief survey of the latest research on investigating the 
radiation porosity in steels and compare the experimental data on the 
pte | of different steels. Results of the investigations are pro- 
cessed by computer and empirical expressions are obtained for the 
swelling of the investigated steels as a function of temperature and 
radiation dose. The obtained equations are used for evaluating the 
swelling of hexahedral cases and shells of fast reactor fuel cells made 
of domestic steels with doses of 107° neutron/cm? Investigations 
made in recent years on radiation porosity in austenitic steels showed 
that radiation of these materials with large currents of fast neutrons 
leads to a significant increase in their volume, which in individual 
cases may reach 10 to 15 percent. The corresponding volume 
changes in the individual components of the high-speed reactor core 
must be taken into account in planning new nuclear reactors. 13 
figures, 2 tables, 24 references. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 22751, 23149, 23151, 23153, 
24368, 24738 


24730 (LA—7063-MS) State of the art: alumina ceramics for 
energy applications. Hauth, W.E.; Stoddard, S.D. (Los Alamos Sci- 
entific Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 
16p. Dep. NTIS, PC A02/MF AO1. 
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Prominent ceramic raw materials and products manufacturers 
were surveyed to determine the state of the art for alumina ceramic 
fabrication. This survey emphasized current capabilities and limita- 
tions for fabrication of large, high-density, high-purity, complex 
shapes. Some directions are suggested for future needs and develop- 
ment. 


STRUCTURE AND PHASE STUDIES 


24731 Crystal fields in Pr-hydrides. Knorr, K. (Univ., Mainz); 
Fender, B.E.F. pp 42-46 of In Crystal field effects in metals and 
alloys. Furrer, A. (ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

Inelastic neutron scattering was used to determine the crystal 
field splittings of PrD2 and PrD2.s. The PrD2 crystal field at the Pr- 
site is cubic and can be explained by a negative charge of the 
hydrogen. The splitting observed for PrD2.5 can be described assum- 
ing a well defined short range order caused by a mer-configuration 
of the half filled octahedral hydrogen sites leading to an orthorhom- 
bic crystal field. The structure and the paramagnetic susceptibility of 
the Pr-hydrides are discussed on this basis. 


24732 Crystal field effects on hydrogen in transition metals. 
Hauck, J. (Institut fuer Festkoerperforschung, Juelich); Schenk, H.J. 
pp 239-242 of In Crystal field effects in metals and alloys. Furrer, A. 
(ed.). New York; Plenum Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The partial loss of the cohesive metal-metal bonding in inter- 
stitial solid solutions of hydrogen in transition metals is compensated 
by Coulomb interactions. The hydrogen atoms occupy octahedral 
interstices at high electronegativity of the metal (PdH, NiH, 8-VH). 
Otherwise tetrahedral sites are preferred by crystal field energy (5- 
VH, 8-TaH, NbHz, etc.). The metal lattice can get distorted by the 
repulsion of neighbouring atoms, which can be shown by Madelung 
calculations on £, y, zeta-NbH and NbHb. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22767, 22771, 23843, 24134, 
24357, 24825 


24733 (IS-M—104) Strain rate sensitivity in nickel—copper— 
carbon alloys from 77K to 523K. Zerwekh, R.P.; Scott, T.E. (Kansas 
Univ., Lawrence (USA). Dept. of Mechanical Engineering; Ames 
Lab., Iowa (USA)). 1976. Contract W-7405-ENG-82. 5p. (CONF- 
760819—19). Dep. NTIS, PC A02/MF AO1. 

From 2. international conference on the mechanical behavior 
of materials, Federation of Materials Societies; Boston, MA, USA 
(16 Aug 1976). 

The composition dependence of strain rate sensitivity behav- 
ior in the nickel-copper-carbon system was studied systematically, 
with particular emphasis on the influence of copper. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22749, 22750, 22766, 23148, 
23150, 23983, 24356, 24357, 24368 


24734 (COO— 1441-28) Study of the defect structure of ‘pure’ 
and doped nonstoichiometric CeO.. Final report, January 1, 1965— 
May 31, 1977. Blumenthal, R.N. (Marquette Univ., Milwaukee, Wis. 
(USA). Coll. of Engineering). Nov 1977. Contract EY-76-S-02-1441. 
19p. Dep. NTIS, PC A02/MF AO1. 

The defect structure and transport properties of defects in 
nonstoichiometric oxides was studied based on their electrical and 
thermodynamic behavior. Similar studies were also made on doped- 
nonstoichiometric oxides to determine the effect of the ionic radii, 
valence and concentration of the dopant cation on the nonstoichio- 
metric defect structure and the transport properties of these defects. 
The thermodynamic and electrical property study on “pure” and 
doped-nonstoichiometric CeO2/sub -x/ is reviewed. The combined 
study of the electrical conductivity, ionic transference, and thermo- 
dynamic measurements initiated on CaO-doped CeO: as a function 
of temperature, oxygen pressure and CaO content is discussed. The 
results of similar measurements on CeO2 doped with other oxides 
(e.g., ThO2, Ta2Os, etc.) which have cations with different valences 
and ionic radii are also discussed. The primary objective of these 
studies was to determine the effect of ionic radii, valence and 
concentration of the dopant cation on (1) the nonstoichiometric 
behavior, (2) the thermodynamic quantities AantiH/sub O2/ and 
AantiS/sub O2/, (3) the nonstoichiometric defect structure, (4) the 
electronic and ionic conductivities, and (5) the mobility of electrons 
and oxygen vacancies in doped CeO2/sub -x/. 


MATERIALS 2541 


24735 (EUR—5602, pp 635-644) Thermal stability of solid lith- 
ium compounds proposed for use in CTR blankets. Guggi, D.; Ihle, 
H.R.; Neubert, A. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Nuklearchemie). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

Solid compounds of lithium are under discussion as breeding 
materials for CTR blankets. The thermal stability of the compounds 
LieO and y-LiAlO2 has been investigated earlier in some detail. To 
supplement the knowledge of the system LixO- a-AleOs, its chemical 
thermodynamics was studied by investigating the following com- 
pounds: LizO, B-LisAlO., y-LiAlO2 and LiAl;Os, which exist at 
temperatures assumed to prevail in CTR blankets. Samples have 
been prepared, and characterized by X-ray analysis before and after 
the measurements. To obtain the thermochemical data needed, va- 
porization studies were carried out by Knudsen effusion mass spec- 
trometry in the temperature range 1000 - 1700 K. The results are 
summarized as follows: The thermal stability of the compounds 
investigated increases with decreasing relative number of Li-atoms 
in the compounds. The heats of formation from the constituent 
oxides referring to one mole LigO deduced from these measurements 
are given. The reaction y-LiAlO2+C was also studied because it has 
been proposed to use y-LiAlO2 by a factor of about 1700 and 
evolution of CO were observed. 


24736 (GEPP—308) Dielectric characteristics of PZT 95/5 fer- 
roelectric ceramics at high pressures. Spears, R.K. (Horner and 
Shifrin, Inc., St. Louis, Mo. (USA)). 31 Jan 1978. Contract EY-76-C- 
04-0656. 89p. Dep. NTIS, PC A05/MF AOI. 

The room temperature dielectric properties of a ferroelectric 
ceramic having a nominal composition of 95 atomic percent lead 
zirconate and 5 atomic percent lead titanate (designated as PZT 95/ 
5) with a niobium dopant were examined at high hydrostatic pres- 
sures using a tetrahedral anvil apparatus. This ceramic has practical 
applications as a power source in which large quantities of charge 
are released by dynamic (shock wave) depolarization. Numerous 
mathematical models of this process have been proposed; however, 
the use of models has been limited because of the lack of high 
pressure electrical properties. This study attempted to provide these 
data on PZT 95/5 by determining the small signal and high electric 
field dielectric properties at pressures over 4 GPa. 


24737 (Y—2104) New yttria plasters. Holcombe, C.E.; Ed- 
wards, C.C.; Carpenter, D.A. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
Jan 1978. Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF 
AOl. 

A new, sinterable yttria (Y2Os) plaster was developed. The 
properties of this plaster depend on: (1) starting-power characteris- 
tics, (2) type and concentration of the acid used for the liquid phase, 
and (3) the liquid-to powder (L/P) ratios. Physical and chemical 
properties of the yttria plaster were investigated. Plasters formed in 
the yttria/acid/water (dilute-acids) system were determined to con- 
sist mostly of needle (or plate)-shaped hydroxysalt binder phases 
analogous to precipitates in the YXs/sodium hydroxide/water 
system (where X represents either Cl” or NOs” ). The binder phases 
were shown to be of the form Y2(OH)/sub 6-m/X/sub m/ x nH2O, 
where m and n generally equal one. The decomposition behavior on 
heating yttria plasters was studied by thermal analyses. The nitric 
acid-produced plasters decomposed to yttria below 600°C in argon; 
the hydrochloric acid-produced plasters decomposed to yttria by 
1520°C in argon or by 1100°C in air. Examination of scandium oxide 
and the rare-earth oxides showed that several exhibited a plaster- 
forming behavior similar to yttria. 


24738 Development of a turbine rotor of silicon nitride. Walzer, 
P.; Langer, M.; Siebels, J. (Volkswagenwerk A.G., Wolfsburg (Ger- 
many, F.R.). Abt. Forschung und Entwicklung). Z. Werkstofftech.; 8: 
No. 9, 294-299(Sep 1977). 

From 5. AMMRC materials technology conference on ce- 
ramics for high perfomence applications - 2; Newport, R.I. (21 - 25 
Mar 1977). 

Description of the development of ceramic turbine rotor 
consisting of a hot-pressed silicon nitride hub and reaction-sintered 
silicon nitride blade ring. Three different fabrication concepts are 
being investigated. At room temperature, prototype rotors have 
attained circumferential speeds up to 385 m/s. Simplified blade rings 
have survived gas temperature changes of 500 K/s. At temperatures 
of 1,170 K, oxidation may reduce the strength of a reaction-sintered 
component. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 22742, 22743, 22744, 22745, 
22746, 22748, 22752, 22758, 22780, 22781, 22782, 22865, 22955, 
oar voy 23719, 24349, 24350, 24351, 24352, 24353, 24356, 
4368, 2473 





2542 ENERGY RESEARCH ABSTRACTS 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 23837, 23852, 24724 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


24739 (CONF-7411106—) Ferrocement, a versatile construction 
material: its use in Asia, Pama, R.P.; Lee, S.L.; Vietmeyer, 
N.D. (eds.). (Asian Inst. of Tech., Bangkok (Thailand)). 1976. tip. 
Research Council, Washington, D.C. 

From Workshop on introduction of technologies; Bangkok, 
Thailand (5 Nov 1974). 

The state of the art of ferrocement technology and its applica- 
tions important to Southeast Asia is surveyed. Demonstrations of 
ferrocement construction were held at the workshop, and these are 
summarized. (GHT) 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 24742 


24740 (BDX—613-1596(Rev)) Glass microbubble composite 
foam. McIlroy, H.M. (Bendix Corp., Kansas City, Mo. (USA)). Feb 
1978. Contract EY-76-C-04-0613. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Composite foams have been prepared from blends of Kerimid 
601 polyimide resin and different types of glass microbubbles. Keri- 
mid 601 is an addition type polyimide that offers many processing 
advantages over other types of polyimides. In an addition reaction, 
no volatiles are evolved during cure and weight loss and shrinkage 
during cure are small. Also, since the resin is a powder that melts 
and flows before curing, low density foams can be prepared. Proc- 
esses were developed to blend, mold, and cure the foam formula- 
tions. The powered resin and glass microbubbles were mixed togeth- 
er in a twin shell blender. Three methods of molding were consid- 
ered: a sintering process, vacuum bag molding, and compression 
molding; however, all of the foams were made by the vacuum bag 
method. The standard cure recommended by the manufacturer of 
Kerimid 601 was used to cure and postcure the foam samples. Test 
results show that foams with compressive strengths ranging from 
500 to 26,000 psi (3.45 to 179 MPa) can be prepared depending upon 
the type of GMB used and the density of the — composite. Foam 
made from B40A glass microbubbles had the best strength to weight 
ratio, but the lowest foam density possible using the B40A bubbles is 
only about 0.35 g/cm*. Low density composites require low density 
glass microbubbles. Foams with densities of about 0.2 g/cm* were 
made with the BI8A bubbles, but the compressive strength was 
about 500 psi (3.45 MPa). 


MECHANICAL PROPERTIES 


24741 (BNL—23369) Polymer concrete patching materials. Fon- 
tana, J.J. (Brookhaven National Lab., Upton, N.Y. (USA)). Sep 
1977. Contract EY-76-C-02-0016. 14p. (CONF-771079—1). Dep. 
NTIS, PC A02/MF AO1. 

From Fall convention of the American Concrete Institute; 
New Orleans, LA, USA (16 Oct 1977). 

The increased use of deicing salts is causing rapid deteriora- 
tion of portland cement concrete bridge decks. Soluble chlorides 
cause corrosion of the steel reinforcing rods with a corresponding 
increase in volume of the rods. This expansion causes stresses in the 
concrete which result in delaminations and surface spalling. The 
repair of surface spalls with portland cement concrete can only be 
made if traffic can be avoided for several days. A patching material 
which would allow traffic to resume over the repaired area in a few 
hours was needed. Polymer concrete (PC) was developed to repair 
deteriorated portland cement concrete. Polymer concrete is defined 
as a composite material in which the aggregate is bound together in 
a dense matrix with a polymer binder. The aggregate is mixed with a 
monomer mixture and subsequently cured in place. Polymer con- 
crete combines the premix characteristics of portland cement con- 
crete with high strength, long term durability properties and fast 
cure times. PC placed at temperatures between 35°F and 95°F 
attains strengths greater than 5000 psi in 2 hours. The high early 
strength of PC is suitable for use in the repair of highway structures 
besa traffic conditions allow closing of the area for only a few 

ours. 


24742 (BNL—23497) Concrete polymer materials, production 
methods and applications. Kukacka, L.E. (Brookhaven National Lab., 
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Upton, N.Y. (USA)). Oct 1977. Contract EY-76-C-02-0016. 10p. 
( re. Dep. NTIS, PC A02/MF A01. 

m Symposium on ploymers in concrete; Phoenix, AZ, 
USA (3h pos 1978). 

Concrete polymer materials are being used world-wide in 
applications where high strength and durability are required. Meth- 
ods for producing two materials, polymer impregnated concrete and 
polymer concrete, are discussed and their structural and durability 
properties summarized. Existing and potential —- for these 
materials such as for chemical storage tanks, pilings, pipe, curb- 
stones, and bridge decks are reviewed. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 24782, 24909 


OTHER MATERIALS 


24743 (MHSMP—77-56) MC-3125 Phase I development. 
Schmitz, G.T. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). Oct 1977. Contract EY-76-C-04-0487. 15p. Dep. NTIS, 
PC A02/MF AOl. 

The scope of work outlined as Phase I product development 
is reported. Specific interest areas are (1) choice of adhesives, (2) 
compatibility of materials, (3) prototype tooling designs, (4) process- 
es and procedures, and (5) testing. Technical data generated in 
laboratory studies have been reduced to tabular form and/or charts. 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 23357, 23358, 23359, 23360, 
23361, 23362, 23363, 23364, 23365, 23371, 23780, 24742 


24744 Advanced technology. Chard, W.; 


a graphite processing / 
Conaway, M.; Niesz, D. (Battelle Columbus Labs., OH). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 20: No. 2, 358-368(Mar 1975). 
From 169. national meeting, 
oe ae oe USA (6 tx 4 1975). 


American Chemical Society; 


ca aicpmeening technology is reviewed and the 
hot isostatic pressing process for fabricating graphites is discussed. 
Some of the advantages of using this process to fabricate graphite 
and carbon structures are summarized. (JSR) 


24745 (BNWL-tr—283) Applications of cathodic sputtering. 
Reiber, L.M.; Lantaires, J. Translated from Vide; No. 168, 242- 
254(Dec 1973). 47p. Dep. NTIS, PC A03/MF AO1. 

The subject of sputtering is covered in two parts. First, 
laboratory techniques which are currently in a state of research in 
the fields of microelectronics, optoelectronics, integrated optics,, 
displays, etc. are presented. Second, applications which are already 
in use in industry are covered. (GHT) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 22871, 22872, 24655, 24669 


24746 (COO—2126-38) Optical probes of the lattice dynamics of 
graphite. Nemanich, R.J.; Solin, S.A.; Lucovsky, G. (Xerox Palo 
Alto Research Center, Calif. (USA); Chicago Univ., Ill. (USA)). 
1977. Contract EY-76-S-02-2126. 15p. (CONF-770587—1). Dep. 
NTIS, PC A02/MF AO1. 

From Franco-American conference on intercalated com- 
pounds of graphite; La Napoule, France (27 May 1977). 

First and second order Raman and first order infra-red reflec- 
tance spectra of highly oriented eo graphite (HOPG) have 
been obtained for both E parallel to c and E perpendicular to c. 
From the infra-red measurement the A/sub 2u/ out of plane mode is 
identified for the first time and occurs at 868 cm™*. The macroscopic 
effective changes of both the A/sub 2u/ and E/sub 1u/ modes have 
also been calculated. The second order Raman spectra have been 
recorded for graphite forms of various crystallite sizes. The second 
order Raman spectra for both HOPG and single crystal graphite 
exhibit an anomalously sharp feature at 3248 cm™! which is in fact 
s r than the first order zone center E/sub 2g/ band at 1581 
cm™*. Of the six recent and in some cases mutually inconsistent 
lattice dynamics calculations on graphite, only that due to Nicklow 
et al. is compatible with the 3248 cm™' feature, and even that model 
does not provide a satisfactory explanation of the entire second 
order spectrum. 


24747 Ground- and excited-state spin waves in holmium phos- 
phide. Furrer, A. (Institut fuer Reaktortechnik, Wuerenlingen, Swit- 
zerland); Levy, P.M.; Kaldis, E. pp 24-30 of In Crystal field effects 
wn and alloys. Furrer, A. (ed.). New York; Plenum Press 
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From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

The magnetic excitation spectrum of HoP (flopside spin struc- 
ture, T/sub c/ = 5.5 K) has been studied by neutron inelastic 
scattering. At 1.5 K five spin-wave branches have been found which 
are almost independent of wave vector. The results are analysed in 
terms of a single-ion Hamiltonian containing a crystal-field and the 
effects of bilinear and  neany oa pair interactions. At 4.2 K ex- 
cited-state spin waves have been observed which correspond to 
transitions from the upper member of the ground-state doublet Ts. 
The stability of the unusual flopside spin structure is discussed. 


PROPERTIES 


REFER ALSO TO CITATION(S) 22873, 22874, 24741, 24742, 
24746, 24776, 24859, 25291 


24748 (CALT—822-99) Superconductivity, magnetic susceptibil- 
ity, and electronic properties of amorphous (Mo/sub 1-x/Ru/sub x/ 
JsoP2o alloys obtained by liquid quenching. Johnson, W.L.; Poon, S.J.; 
Duwez, P. (California Inst. of Tech., Pasadena (USA). W.M. Keck 
Lab. of Engineering Materials). Nov 1977. Contract EY-76-C-03- 
0822. 43p. Dep. NTIS, PC A03/MF AO1. 

Results of x-ray diffraction, transmission electron diffraction, 
and crystallization studies on amorphous (Mo/sub 1-x/Ru/sub x/ 
JsoP20 alloys obtained by liquid quenching are presented and dis- 
cussed. The alloys are all found to be superconducting with transi- 
tion temperatures ranging from approximately 3°K to approximately 
9°K. The variation of T/sub c/ with alloy composition is compared 
to that obtained by Collver and Hammond for vapor quenched 
transition metal films. Results of magnetic susceptibility measure- 
ments are used to estimate the variation of the electronic density of 
states at the Fermi level, N(0), from the Pauli paramagnetic contri- 
bution. The relationship between the variation of T/sub c/ and N(0) 
is discussed in terms of the microscope theory of superconductivity. 
Finally, results of measurements of the upper critical field H/sub c2/ 
, and the normal state electronic transport properties are presented 
and compared with recent theoretical models for amorphous super- 
conductors. 


24749 (IS-M—123) Evaluation of sorbents as organic compound 
accumulators. Chriswell, C.D.; Fritz, J.S.; Svec, H.J. (Ames Lab., 
Iowa (USA)). 1977. Contract W-7405-ENG-82. 10p. (CONF- 
771223—1). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on water quality technology; Kansas 
City, MO, USA (4 Dec 1977). 

Sorptive properties of sixteen different activated carbons and 
synthetic resins were evaluated by comparing the recoveries of 
organic materials from municipal and energy-related water sources. 


24750 NMR study of singlet ground state systems. Teplov, M.A. 
(Kazan State Univ.). pp 318-329 of In Crystal field effects in metals 
and alloys. Furrer, A. (ed.). New York; Plenium Press (1977). 

From 2. international conference on the crystal field effects in 
metals and alloys; Zurich, Switzerland (1 Sep 1976). 

See CONF-760920—. 

A review is presented of theoretical and experimental NMR 
investigations of rare-earth ions in Van Vleck paramagnets carried 
out since 1956. 


CORROSION, EROSION, AND DEGRADATION 


24751 (BNWL-tr—278) Method for cleaning surfaces by chemi- 
cal ice blasting. Kawamoto, T. Nov 1977. Translation of Japanese 
Patent No. 97533-1975. 9p. Dep. NTIS, PC A02/MF AO1. 

A method for cleaning surfaces by chemical ice blasting 
characterized by the fact that a cleaning agent is used which consists 
of countless tiny bits of ice to which one or more of the following 
have been added in an amount equivalent to 5-50 percent by weight: 
‘GHT) phosphate, potassium phosphate, and ammonium phosphate. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 24724 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 22888, 22889, 25146, 25240 
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ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 25221 


24752 Asymmetry effects in fluid flow measurements using 
pulsed-neutron activation. Santee, G.E. Jr.; Price, C.C. (Argonne 
National Lab., Idaho Falls, ID); Wilson, A.E. Trans. Am. Nucl. Soc.; 
27: 217-218(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


24753 (PB—270669) Determination of cement content in soil- 
cement mixtures and concrete. Final report, 1 June 1971—1 June 
1975. Iddings, F.A.; Arman, A. (Louisiana State Univ., Baton Rouge 
(USA). Div. of Engineering Research). Apr 1977. 227p. (Bull—114). 
NTIS PC Al11/MF AOl. 

Mixing of portland cement with soils is a standard method of 
improving the quality of the sub-base for many of the roads built 
throughout Louisiana. The objective of this investigation is to devel- 
op a rapid and reliable technique for the determination of the amount 
of cement mixed with the soil. If the mixture is not within specifica- 
tions, the bearing strength of the soil is reduced significantly. There 
is a need for a measurement system that will produce reliable data as 
soon as possible after the cement is mixed with the soil. Systems 
suitable for field determination of cement content of soil-cement 
mixtures or concrete has been developed. Samples are analyzed by 
producing a radioactive isotope of calcium, Ca-49, by neutron bom- 
bardment of the non radioactive calcium. This is followed by mea- 
surement of the amount of Ca-49 by the technique of gamma 
spectroscopy. Gamma spectroscopy allows an unambiguous identifi- 
cation of the Ca-49 content which can be directly related to cement 
content for acceptable mixtures in use in Louisiana. The system uses 
a relatively new, man-made radioisotopic source of neutrons, califor- 
nium-252. 


24754 (UCRL—80476) Absolute instrumental neutron activation 
analysis at Lawrence Livermore Laboratory. Heft, R.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 Dec 1977. 
Contract W-7405-ENG-48. 15p. (CONF-771072—4). Dep. NTIS, 
PC A02/MF AO1. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

The Environmental Science Division at Lawrence Livermore 
Laboratory has in use a system of absolute Instrumental Neutron 
Activation Analysis (INAA). Basically, absolute INAA is dependent 
upon the absolute measurement of the disintegration rates of the 
nuclides produced by neutron capture. From such disintegration rate 
data, the amount of the target element present in the irradiated 
sample is calculated by dividing the observed disintegration rate for 
each nuclide by the expected value for the disintegration rate per 
microgram of the target element that produced the nuclide. In 
absolute INAA, the expected value for disintegration rate per micro- 
gram is calculated from nuclear parameters and from measured 
values of both thermal and epithermal neutron fluxes which were 
present during irradiation. Absolute INAA does not depend on the 
concurrent irradiation of elemental standards but does depend on the 
values for thermal and epithermal neutron capture cross-sections for 
the target nuclides. A description of the analytical method is present- 
ed. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 23221, 23310 


24755 (HEDL-SA—1221) Semi-automated uranium analysis by 

a modified Davies—Gray procedure. Swanson, G.C. (Hanford Engi- 

neering Development Lab., Richland, Wash. (USA)). 1977. Contract 

1 So ae alae 16p. (CONF-7706109—1). Dep. NTIS, PC A02/ 
AOl. 

From Northwest regional meeting; Portland, OR, USA (15 
Jun 1977). 

To rapidly and reliably determine uranium in fuel materials a 
semi-automated implementation of the Davies-Gray uranium titra- 
tion was developed. The Davies-Gray method is essentially a three 
step procedure. First uranium is reduced quantitatively from +6 
valence to +4 valence by excess of iron (II) in strong phosphoric 
acid in the absence of nitrite. Prior to the uranium reduction nitrite is 
destroyed by addition of sulfamic acid. In the second step iron (II) is 
selectively oxidized to iron (III) by nitric acid in the presence of Mo 
(VD) catalyst. Finally after dilution to reduce phosphate concentra- 
tion, the uranium is titrated to U (VI) by standard dichromate. The 
original sluggish colorimetric endpoint determination used by 
Davies and Gray is seldom used since New Brunswick Laboratory 
discovered that addition of vanadium (IV) just prior to titration 
sufficiently improves reaction rate to allow a potentiometric end- 
point determination. One of the advantages of the Davies-Gray 
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uranium titration is that it is quite specific for uranium, most 
common impurity elements do not interfere with the analysis, and 
specifically high levels of Pu, Th, and Fe are tolerated. 


24756 (PB—270979) Prototype correlation mask flame photomet- 
ric detector for measuring sulfur dioxide. Final report. Hornig, A. 
(Baird Atomic, Inc., Bedford, Mass. (USA)). Jul 1977. 42p. NTIS 
PC A03/MF AOl1. 

A prototype flame photometric detector system (FPD) to 
measure gaseous sulfur compounds was fabricated using a previously 
developed correlation mask optical system and a new e housing. 
Also, a new burner for the FPD system was optimized to view the 
excited molecular sulfur emission. The sample/hydrogen intake 
system was also redesigned to operate under a positive pressure, 
resulting in improved flame stability. The prototype detector system 
was equipped with a cooled photomultiplier with special optics to 
enhance sensitivity. Initial tests with the completed system indicated 
the capability of measuring sulfur dioxide at ped ek male 
level. use of subsequent problems, an absolute calibration of the 
system was not carried out. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 24975 


24757 (LA—7057) Procedure for the analysis of americium in 
complex matrices. Knab, D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Feb 1978. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC 
A02/MF AO1. 

A radioanalytical procedure for the analysis of americium in 
complex matrices has been developed. Clean separations of ameri- 
cium can be obtained from up to 100 g of sample ash, regardless of 
the starting material. The ability to analyze large masses of material 
provides the increased sensitivity necessary to detect americium in 
many environmental samples. The procedure adequately decontami- 
nates from rare earth elements and natural radioactive nuclides that 
interfere with the alpha spectrometric measurements. 


24758 Measuring the cesium activity ratio of spent fuel assembly. 
Hsue, S.T.; Crane, T.W. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 27: 191-192(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 22830, 23082, 23214 


24759 (CONF-770575—1) Study of the quantification of Sims 

data, Smith, D.H.; Christie, W.H. (Oak Ridge National Lab., Tenn. 

aye 1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
AOl. 

From 25. annual conference on mass spectrometry and allied 
topics; Washington, DC, USA (29 May 1977). 

NBS glass and iron standards were analyzed and the data 
treated by a theoretical technique based on the assumption of ther- 
mal equilibrium and embodied in the computer program CARISMA 
and an empirical one using sensitivity factors. A comparison of the 
results obtained by the two techniques shows that the sensitivity 
factors are the more reliable. Comparison of the sensitivity factors 
determined in the present study with those obtained for glass stand- 
ards at Vallecitos Nuclear Center shows sufficient agreement that 
the sensitivity factors determined in either laboratory could be used 
by the other for semiquantitative analyses. (JSR) 


24760 (LA—7013-PR) Analytical methods for fissionable materi- 
al determinations in the nuclear fuel cycle. Progress report, October 1, 
1976—September 30, 1977. Waterbury, G.R. (comp.). (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG- 
36. 16p. Dep. NTIS, PC A02/MF AOI. 

Development of dissolution techniques for difficult-to-dis- 
solve nuclear materials, development of methods and automated 
instruments for plutonium and uranium determinations, preparation 
of plutonium-containing materials for the Safeguards Analytical Lab- 
oratory Evaluation (SALE) program, analysis of SALE uranium 
materials, preparation of certified reference material plutonium 
metal, measurement of longer plutonium isotope half-lives, and study 
of ion exchange behavior of elements in various media continued. 
Gas-solid reaction of carbonyl chloride with uranium-bearing mate- 
rials at elevated temperature is superior to reaction with chlorine for 
uranium volatilization and separation. Neither reaction with a vari- 
ety of nonaqueous solvents nor reaction with molten selenium oxide 
provides practical dissolution of refractory materials characteristic 
of nuclear fuel cycle materials. The LASL automated spectrophoto- 
meter has been used to determine 0.1-mg amounts without instru- 
mental or procedural changes. A microgram-sensitive spectrophoto- 
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metric method for uranium has been developed, and the automated 
spectrophotometer is being modified to its use. A controlled-poten- 
tial coulometric method has been developed for selective determina- 
tion of plutonium. An automated analyzer to use this method is being 
built. Uranium-plutonium mixed oxide powder, for SALE samples, 
has not remained stable during storage, but hi -density llets have. 
In a DOE interlaboratory pro , the half-life of has been 
measured, experiments on **'Pu half-life measurement are in pro- 
gress, and *“°Pu half-life measurement is planned. Ion exchange 
distributions for over 50 elements have been measured to determine 
cation exchange in nitric acid and anion exchange in both hydrobro- 
mic and hydriodic acids. 

24761 ir study of the monoperoxo molybdate complexes 
K2{[MoO(O2)F,] and [(NH4)sF ][MoO(O,)F,]. Goetz, F.; Nakamoto, 
K.; Ferraro, J.R. (Argonne National Lab., IL). J. Inorg. Nucl. 
Chem.,; 39: 423-426(1977). 

IR studies of K2[MoO(O2)F,] and [(NH4)sF][MoO(O2)F,] are 
reported as a function of exposure to air. Results are compared with 
two previous IR studies for Ke[MoO(O2)F,]. A possible explanation 
for the discrepancies reported in the literature is offered. 


24762 Raman scattering method and apparatus for measuring 
isotope ratios and isotopic abundances. Harney, R.C.; Bloom, S.D. 
US Patent 4,068,953. 17 Jan 1978. Filed date 11 Apr 1975. 12p. 

Raman scattering is used to measure isotope ratios and/or 
isotopic abundances. A beam of quasi-monochromatic photons is 
directed onto the sample to be yzed, and the resulting Raman- 
scattered photons are detected and counted for each a species 
of interest. These photon counts are treated mathematically to yield 
the desired isotope ratios or isotopic abundances. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 23180, 24749 


24763 Radiochemical separations by liquid—liquid chromato- 
graphy using PSM support. Horwitz, E.P.; Bloomquist, C.A.A.; 
Delphin, W.H. (Argonne National Lab., IL). J. Chromatogr. Sci.; 15: 
41-46(Feb 1977). 

Radiochemical separations of metal lons by liquid-liquid chro- 
matography were carried out on 2-cm long minicolumns packed 
with 4 to 6 wm porous silica microspheres containing 25 to 30 weight 
percent of 1.5 F di(2-ethylhexyl) phosphoric acid in dodecane. 
Column performance was evaluated using the elution of both tracer 
and macro quantities of Eu(III). Plate heights for tracer scale elu- 
tions were 0.015 to 0.025 mm and 0.05 to 0.07 mm at v = 2 and 30 
cm/min, respectively. The separation of certain dipositive metal 
ions, tripositive lanthanide lons, and tripositive transplutonium lons 
were studied using the high efficiency minicolumns. 


24764 Applications of resins for extracting organic components 
from water. Junk, G.A.; Chriswell, C.D.; Chang, R.C.; Kissinger, 
L.D.; Richard, J.J.; Fritz, J.S.; Svec, H.J. (Ames Lab., IA). Z. Anal. 
Chem.,; 282: 331-337(1976). 

From 6. annual symposium on recent advances in the analyt- 
ical chemistry of pollutants; Vienna, Austria (21 Apr 1976). 

The discussion of the applications is prefaced by very brief 
descriptions of: (1) the resin characteristics, (2) the extraction device, 
(3) some efficiency tests, and (4) the general methodology. Recent 
developments of simple and inexpensive procedures for the monitor- 
ing of selected contaminants of concern are stressed. Examples are 
given of the contamination of water by PVC tubes and of the 
measurements of pesticides, amines, halocarbons, and model com- 
pounds in water. Practical comparisons of the resin sorption method 
to carbon ape and solvent extraction procedures are presented 
and recently developed mini-samplers are discussed. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 22768, 23014, 23224, 24789, 24801 


24765 (BM-IC—8763) Barite: a statistical summary. Haines, 
S.K.; Miller, R.G. (Bureau of Mines, Washington, D.C. (USA)). 
1978. = Dep. NTIS, PC A03/MF A0O1. 

is Bureau of Mines publication comprises 19 tables of data 
concerning domestic barite production and consumption, imports, 
and world production for the years 1880 to 1976. Barite is vital to 
the petroleum industry, with 90 percent of domestic consumption 
used in drilling muds. Domestic production has traditionally fallen 
short of consumption: in 1976, 41 percent of the 2.2 million tons 
consumed was imported. World production of barite increased from 
269,000 tons in 1923 to 5.2 million tons in 1975 but is in danger of 
falling short of future demand. The compiled data provide a compre- 
hensive base of information. 
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24766 NE el 30) High temperature properties of nuclear 
reactor coolants and thermodynamic power cycle working fluids. Pro- 

gress report, December 1, 1976—October 30, 1977. Bonilla, C.F. 
{Columbia Univ., New York (USA). Liquid Metals Research Lab.). 
Aug 1977. Contract EY-76-S-02-3027. 37p. NTIS, MF AO1. 

Portions of document are illegible. 

The program to determine thermodynamic pas of 
sodium has been virtually completed this year. w data on 
compressibility and expansivity of molten sodium were obtained, 
several other property values were refined and/or prepared for 
distribution, and brief programs previously planned as initiated on 
surface tension and incipient cavitation damage were continued, 
aiming at conclusion in the 1977-78 year. The program already 
commenced on high temperature properties of lithium as a coolant 
for fusion reactors yielded its first results as vapor pressure data up 
to 1965°K. The initial values average roughly the same as the only 
other published values that reach our temperatures, those of Shpil- 
rain. However, our slope is substantially greater, so that lack of our 
data would result in considerably lower extrapolations to the higher 
temperatures. A new apparatus for the surface tension of lithium, 
important in heat pipe design, etc., has been designed and is being 
initially tested in the sodium program. Partially supported programs 
on development of a physical mechanism for transition boiling, 
useful in emergency core cooling and blow-down analyses, has been 
continued, and the thermal conductivity study of saturated and 
superheated mercury vapor up to 1000°C and 3200 psia has been 
completed. 


24767 Conversion of hydrous germanium(I]) oxide to germynyl 
sesquioxide, (HGe),.O;. Yang, D.J.; Jolly, W.L.; O’Keefe, A. (Univ. 
_— Berkeley). Inorg. Chem.; 16: No. 11, 2980-2982(Nov 
1977). 

The solubility, pyrolysis and vibrational spectra of hydrous 
germanium(II) oxide and its conversion to germynyl sesquioxide are 
discussed. Digestion of a suspension of Ge(II) hydroxide yielded the 
sesquioxide which may be a polymer consisting of Ge-H groups 
linked by oxygen atoms. Infrared spectra indicate that the sesquiox- 
ide (HGe)2Os is structurally different from various forms of Ge(II) 
hydroxide not treated with hydroxide solutions. Other reactions of 
the different species are contrasted. (BLM) 


24768 Elastic moduli of ReO; by Brillouin scattering. Benner, 
R.E. (Univ. of Rochester, NY); Brody, E.M.; Shanks, H.R. J. Solid 
State Chem.; 22: No. 4, 361-366(Dec 1977). 


Brillouin light scatteri om 4 has been used to measure elastic 


stiffness constants in the metal ReOs: c1. = (71.7 +- 3.5) x 10" 
dynes/cm2, cag = (7.11 +- 0.25) x 1074 dynes/cm?, and ci2 = (10.3 
+- 3.4) x 10"! dynes/cm?. These values are significantly higher than 
those obtained ultrasonically at room temperature by Pearsall and 
Coldren. Since the Brillouin study employs light which heats the 
scattering volume, it probes lattice forces at an effectively high 
temperature. Additional data taken at lower light intensity confirms 
the positive acoustic velocity temperature gradient. 


24769 (ORNL-tr—4548) Powder dyeing method for cosmetics. 
Iwao, S. 11 Oct 1974. Translation by H. Kubota of Japanese Patent. 
Sp. Dep. NTIS, PC A02/MF AOl1. 

A powder dyeing method for cosmetics is described that is 
characterized in that dyes or pigments are dispersed in water or 
alcohol, the solution or dispersion is mixed with porous adsorbant 
such as silicon dioxide or alumina powder and dried, and the dried 
porous material is mixed with a power formulation of the cosmetic 
to impart the desired color. 


24770 (PB—270367) Bibliography of sources of experimental 
data leading to activity or osmotic coefficients for polyvalent electro- 
lytes in aqueous solution. Final report. Goldberg, R.N.; Staples, B.R.; 
nuttall, R.L.; Arbuckle, R. (National Bureau of Standards, Washing- 
ton, D.C. (USA). Inst. for peg Research). Jul 1977. 58p. (NBS- 
SP—485). NTIS PC A04/MF AOl 

Contained herein is a bibliography of sources of experimental 
data that can be used to calculate either activity or osmotic coeffi- 
cients in water. The data types included are electromotive force 
measurements on cells with and without transference, vapor pressure 
data (relative and absolute), ultracentrifuge measurements, diffusion 
measurements, and other miscellaneous techniques. The compounds 
are given according to the standard thermochemical order of ar- 
rangement and references to the primary literature are included. 


24771 Reaction of molten sodium carbonate with aluminum 
oxide. Christie, J.R.; Darnell, A.J.; Dustin, D.F. (Rockwell Interna- 
tional Corp., Canoga Park, CA). J. Phys. Chem.; 82: No. 1, 33-37(12 
Jan 1978). 

The rate of reaction of alumina with sodium carbonate has 
been studied over the temperature range 820 to 1100°C, and as a 
function of alumina particle size from 1 to 300um. Alumina reacts 
with sodium carbonate to form sodium aluminate (NaAlO2) which is 
insoluble in molten sodium carbonate. During the course of the 
reaction, the sodium aluminate forms a protective film on the surface 


CHEMISTRY 2545 


of the alumina particles limiting the rate of reaction to the rate of 
diffusion of the reactants (and/or products) through that layer. 
Experimental data were analyzed according to the Jander equation 
and a modified Ginstling-Brounshtein equation, and the results com- 
pared. The modified Ginstling-Brounshtein equation apes the 
best representation of the data. The Arrhenius activation en for 
the diffusion process was determined to be 62 +- 3 ree ‘mol. 


24772 Phase relationship, vaporization, and thermodynamic 
erties of the lanthanum—boron system. Storms, E.; Mueller, B. (Los 
Alamos Scientific Lab., NM). J. Phys. Chem.; 82: No. 1, 51- 59(12 Jan 
1978). 

The La-B system was studied between LaB/sub 4.24/ and 
LaB/sub 29.2/, and between 1400 and 2100 K to determine the phase 
relationship, the chemical activity of the components, the vaporiza- 
tion rate, and the vapor composition. A blue colored phase near 
LaBe was found to exist between purple colored LaBe and elemental 
boron. Diffusion is so much slower than vaporization that large 
composition differences can exist between the surface and the interi- 
or which, nevertheless, produce a steady state loss rate from freely 
vaporizing material. The flux at 1700 K is 6 x 10” g/cm’s for 
LaB,+LaBz and 7 x 10-'' g/cm?s for LaBe + LaBg. There is an 
activation energy which lowers the vaporization rate of boron from 
LaBgs. Freely vaporizing material will have a steady state surface 
composition between LaB/sub 6.04/ and LaB/sub 6.07/, depending 
on temperature, purity, and interior composition. The free energy of 
formation of LaBg is (0.07IT - 351)kJ/mol between 1700 and 2100 K. 


24773 Mechanism of hydrogen evolution from hydridocobalox- 
ime. Chao, T.H.; Espenson, J.H. (lowa State Univ., Ames). J. Am. 
Chem. Soc.; 100: No. 1, 129-133(4 Jan 1978). 

The forward rate of the reaction 2HCo(dmgH)2P(n-C4He)s = 
Hz + 2Co(dmgH)2P(n-C.Ho)s has been determined in methanol— 
water solutions as a function of perchloric acid concentration, 0.003 
to 0.10 M. The reaction proceeds by two parallel pathways, with 
respective first-order and second-order dependences upon the con- 
centration of hydridocobaloxime. Once allowance is made for an 
H* -dependent equilibrium with K/sub H/ = 1.3 x 10? M~}, which 
we interpret to be the protonation of oxime oxygens (a reaction 
known in related complexes), the first-order term proceeds at a rate 
directly proportional to [H*], and the second-order term is inde- 
pendent of [H*]. Deuterium labeling experiments were also carried 
out. The reaction appears to proceed by parallel heterolytic and 
homolytic cleavage of the hydrogen—cobalt bond. 


24774 Nonaqueous reductive lanthanide chemistry. I. Reaction of 
lanthanide atoms with 1,3-butadienes. Evans, W.J.; Engerer, S.C.; 
Neville, A.C. (Univ. of Chicago). J. Am. Chem. Soc.; 100: No. 1, 331- 
333(4 Jan 1978). 

The metal atomization technique was used to prepare and 
characterize the reaction products of the lanthanide elements with 
1,3-butadiene and its 2,2-dimethyl derivative. The organometallics 
synthesized include Er(C,He)s, Er[(CHs)eCsH4], Nd(CaHe)s, 
Sm(CsHe)s, and La[(CHs)2C.H,]. These complexes are oxidatively 
and hydrolytically very unstable. The near ir and visible spectra do 
not have the sharp absorption bands characteristic of trivalent lanth- 
anide ions, but a broad intense band with maximum beyond the uv 
extending into the visible. Probable structure of the organometallic 
complexes are discussed. (JSR) 


24775 Nonaqueous reductive lanthanide chemistry. II. Conver- 
sion of cis,cis-1,5-cyclooctadiene to cyclooctatetraenyl dianion by re- 
duced praseodymium and potassium. Evans, W.J.; Wayda, A.L.; 
Chang, C.W.; Cwirla, W.M. (Univ. of Chicago). J. Am. Chem. Soc.; 
100: No. 1, 333-334(4 Jan 1978). 

Reaction of the gray powder from the reduction of anhydrous 
PrCls by K in tetrahydrofuran with cis,cis-1,5-cyclooctadiene yields 
a red-brown solid insoluble in tetrahydrofuran. The compound is 
unstable, decomposing slowly at room temperature in an inert atmo- 
sphere. However its oxidative extraction with benzene gave almost 
exclusively 1,3,5,7-cyclooctatetraene CsHs and it reacts slowly with 
UClk, to form uranocene U(CsHs)x. The infrared and NMR spectra 
match those reported for KoCsHs. Several control reactions were 
conducted to define the role of Pr in this conversion. (JSR) 


24776 Neutron and x-ray diffraction studies on 
tris(dimethylphenlyphosphine)osmium tetrahydride. Hart, D.W.; Bau, 
R.; Koetzle, T.F. (Univ. of Southern California, Los Angeles). J. 
Am. Chem. Soc.; 99: No. 23, 7557-7564(9 Nov 1977). 

The crystal and molecular structure of H4Os(PMcaPh)s has 
been investigated by x-ray and neutron diffraction technijues. a 
data collected at 298 K gave the unit cell pyre a= 11. 489 (4) 
A, b = 12.441 (4) A, . = 11.103 (4) A, a = 90.54 (2)9 B = 145 
(2), y = 89.93 (2)°% Z 2 in the triclinic space group P anti 1. 
Neutron data collected at 90 K gave the cell parameters a = 11.409 
(2) A, b = 12.388 (2) A, c = 11.098 (2) A, a = 90.36 (5)9 B = 
125.07 (1)°, and y = 90.06 (4)°. Refinement against the x-ray data 
coverged at R = 0.055 and R/sub w/ = 0.060 with 3486 reflections 
with 1 greater than or equal to 30. For the neutron study, agreement 
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factors are R = 0.044 and R/sub w/ = 0.042 based on 3381 
reflections. The complex is a distorted pentagonal bipyramid, the 
four hydride ligands, osmium, and one phosphorus atom being 
essentially coplanar. Important distances and angles in the molecule 
are as follows: Os-H = 1.663 (3), 1.648, 1.644 (3), 1.681 (3) A; Os-P 
= 2.317 (2), 2.307 (2), 2.347 (2) A; H-Os-H = 67.9 (2), 69.4 (2), 70.0 
Q)" in = 166.1 (1), 97.0 (1), 96.9 (1)% H-Os-P(eq) = 73.0 (1), 
.7 (1)°. 


24777 Heterogeneous chemical 
beam mass spectrometry: limitations of technique. -R. 
(Univ. of California, Berkeley). J. Colloid Interface Sci.; 58: No. 1, 
169-183(Jan 1977). 

The advantages and limitations of modulated molecular beam, 
mass spectrometry as applied to the study of heterogeneous chemical 
kinetics are reviewed. The process of deducing a model of the 


surface reaction from experimental data is illustrated by analysis of - 


the hydrogen reduction of uranium dioxide. 


24778 (GERHTR—180) Vapor equilibrium data for the systems 
Ar—N2, Kr—Ar, Kr—N2, and Xe—Kr, as well as the liquidus lines of 
solid xenon and of solid krypton in liquid air component mixtures. 
Mastera, S.J. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Chemische Technologie). 1976. Translation of 
JUL—1380. 110p. Dep. NTIS, PC A06/MF AO1. 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

The knowledge of vapor-liquid equilibrium data of real gas 
mixtures makes possible a precise design of a low temperature 
distillation system. The noble gas isotopes Kr and Xe are formed as a 
result of nuclear fission. They reach the off-gas, where they must be 
separated by cryogenic methods, among others, in order to reduce 
radiological contamination of the environment. Consequently, an 
equilibrium apparatus was constructed inhouse, which worked ac- 
cording to a dynamical measurement method. The following low 
temperature measurements were performed with this apparatus: (1) 
to test the apparatus with the Ar—Nz2 system, at temperatures of 80, 
85, 90, 95, and 100 degrees K; (2) with the Kr—Ar system, at 
temperatures of 115, 116.5, 120, and 125 degrees K; (3) with the 
Kr—Nz system, at temperatures of 100, 105, at 110 degrees K in the 
N2-rich existence range of the liquid phase above the solubility limit, 
and at temperatures of 115, 120, and 125 degrees K in the entire 
concentration range. No data at all were previously known about 
this important system. (4) In the Xe-Kr system, at temperatures of 
150, 155, and 160 degrees K, in the Kr-rich liquid existence range 
above the solubility limit, and at the temperature steps 165, 166, and 
170 degrees in the entire concentration range. The consistency of the 
equilibrium data thus determined was tested with the computer 
program SYMFIT. These measurements were completed by deter- 
mining the solubility limits (= liquidus lines) of solid Kr in a liquid 
Kr—Ar mixture or in a liquid Kr—N2 mixture, as well as the 
solubility limit of solid Xe in a liquid Xe—Kr mixture. The measure- 
ment points for the liquidus lines were associated with the respective 
pressure and respective temperature over the entire concentration 
range. The experimentally determined data are displayed on tables 
and graphs. e utilized measurement equipment, with its glass 
equilibrium cell, is described. 


24779 Chemical gypsum. Ridge, M.J. (Commonwealth Scientific 
and Industrial Research Organization, Highett, Australia). pp T57- 
T58 of In Treatment, recycle, and disposal of wastes. Johnston, 
1.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The production of chemical gypsum, primarily during the 
production of phosphoric acid by wet processes, and the conditions 
for the formation of the different hydrates are summarized. Plans for 
a pilot plant to investigate the fundamental causes of the unique 
properties of calcined chemical gypsum are briefly reported. (JSR) 


24780 (UCRL-Trans—11312) Crystal growth of cadmium sulfide 
and other Group II to Group VI compounds (Part IV): the equilibrium 
between selenium and hydrogen at 400°C. Floegel, P. Translated from 
Z. Anorg. Allg. Chem.; 388: No. 3, 218-228(1972). 20p. Dep. NTIS, 
PC A02/MF AO1. 

The entrainment of HgSe in Nz or He as carrier gas was 
measured between 540 and 360°C, and was interpreted on the basis 
of 2 HgSe/sub g/ = 2 Hg + = x/sub n/Se/sub n/. We found that 
log P/sub Hg/(atm) = -6579.0/T - 7.0264 +- 0.012. When a solid 
catalyst was used, Hz reacted with selenium to equilibrium. A 
corrected equation was obtained which takes into consideration 
selenium polymerization. The entrainment of CdSe in Nz or He was 
reexamined and studied over a wider range (1000 to 600 and to 
350°C, respectively). The normal enthalpy of formation of hydrogen 
selenide, AH°2s9(H2Se) = 6.4 +- 0.2 kcal/mole, was confirmed in 
connection with other thermodynamic values for H2Se, Hz and Sez 
according to "Landolt-Boernstein”. It was compared with the data 
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of other authors. The equilibrium relationships for H2Se at different 
temperatures were elucidated. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 23228, 24811 


24781 Application of high power lasers to problems in the nuclear 
fuel cycle. Birely, J.H.; Cartwright, D.C.; Marinuzzi, J.G. (Los 
Alamos Scientific Lab., NM). SPIE-Ultra High Power Lasers; 76: 124- 
131(1976). 

Recent experimental laser isotope separation results obtained 
using the methods of single- and multiple-photon dissociation and 
laser-induced chemical reactions employing a single laser are re- 
viewed. Also discussed are recent experiments on several- and 
multiple-photon methods that employed more than one laser wave- 
length. For each of these processes, methods are given for estimating 
the minimum laser requirements. Also discussed are the projected ir 
and uv laser requirements to proceed from scientific proof-of-princi- 
ple, through medium-size scaling experiments, to the full-sized urani- 
um enrichment plant for a two-step photodissociation process cur- 
rently under investigation. (MHR) 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 24769, 24773, 24774, 24775, 
24776, 24805, 24809, 25275 


24782 (AED-Conf—77-024-001) Electronic energy migration in 
pelymers. North, A.M. (Strathclyde Univ., Glasgow (UK). Dept. of 
Pure and —_— Chemistry). 1977. Sp. (CONF-770374—1). Dep. 
NTIS (US Sales Only), PC A02/MF A0O1. 

From Macromolecular colloquium; Freiburg im Breisgau, 
F.R. Germany (3 Mar 1977). 

The migration of singlet excitation energy along isolated 
polymer chains is discussed. This is a process which occurs as an 
intermediate step between the initial absorption of a photon by a 
chromophore on the polymer, and transfer of the energy to some 
acceptor molecule which may function as a photo-stabilizer or 
photon-sensitizer. The migration of energy along polymer chains 
consisting of weakly-interacting chromophores attached to a saturat- 
ed backbone can be treated as a random walk sequence of resonance 
transfer steps. This can be observed experimentally as an increased 
efficiency in transfer from a primary absorbing chromophore to an 
acceptor molecule over that predicted on the basis that both are 
stationary. As well as the normal spectroscopic criteria for energy 
transfer, two characteristics unique to polymers are considered. 


24783 Role of 1,2-dehydroreticulinium ion in the biosynthetic 
conversion of reticuline to thebaine. Borkowski, P.R.; Horn, J.S.; 
Rapoport, H. (Univ. of California, Berkeley). J. Am. Chem. Soc.; 100: 
No. 1, 276-281(4 Jan 1978). 

The role previously assigned to 1,2-dehydroreticulinium ion 
as a precursor to the morphinan alkaloids in Papaver somniferum 
was based on feeding experiments with a synthetic compound of 
uncertain identity. We have now prepared authentic 1,2- 
dehydroreticulinium chloride and shown its efficient incorporation 
into the morphinan alkaloids, supporting the previous hypothesis. 
Moreover, using a double-label technique and steady-state CO, 
biosynthesis, we have determined that 1,2-dehydroreticulinium ion is 
a natural product whose native pool size is about one-fifth that of 
reticuline. These data clearly establish 1,2-dehydroreticulinium ion 
as an intermediate in morphinan alkaloid biosynthesis. 


24784 Studies of hydrogen bonding in the vapor phase by mea- 
surement of thermal conductivity and molecular orbital calculations, 
2,2,2-trifluoroethanol. Curtiss, L.A.; Frurip, D.J.; Blander, M. (Ar- 
ay National Lab., IL). J. Am. Chem. Soc.; 100: No. 1, 79-86(4 Jan 
1978). 

The thermal conductivity of 2,2,2-trifluoroethanol vapor was 
measured in a modified thick hot-wire cell between 338 and 385 K at 
pressures ranging from approximately 100 to 1300 Torr (13.3 to 173 
kPa). Analysis of the data indicates that molecular association to 
form a dimeric species is the main source of the enhancement of the 
thermal conductivity of the vapor. The enthalpy of association of the 
trifluoroethanol dimer is -4753 cal/mol and the entropy of associ- 
ation is -18.73 cal/mol K. Ab initio calculations were carried out on 
several rotational isomers of trifluoroethanol and on four possible 
dimer structures. The most stable dimer is a cyclic structure involv- 
ing the gauche-staggered isomer of trifluoroethanol. An extra hydro- 
gen bond due to the presence of the fluorines enhances the stability 
of the dimer compared to the methanol dimer. 
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Stereoelectronic properties of photosynthetic and related 
systems. I. Ab initio quantum mechanical ground state characteriza- 
tion of free base chlorine, and ethyl pheophorbide a. 
S ler, D.; Maggiora, G.M.; Shipman, L.L.; Christofferson, R.E. 

niv. of Kansas, Lawrence). J. Am. Chem. Soc.; 99: No. 23, 7470- 
7477(9 Nov 1977). 

Ab initio SCF calculations on the ground state of free base 
porphine, chlorin, and ethyl pheophorbide a have been carried out 
using the molecular fragment procedure. Molecular orbital energies 
and ordering, and the correlations of specific orbitals among the 
molecules studied, have been examined in detail. Ionization poten- 
tials have been estimated, and the first ionization potentials are 6.8, 
6.4, and 6.4 eV for porphine, chlorin, and ethyl pheophorbide a, 

tively. The calculations show the expected approximate sepa- 
ration of the HOMO, HOMO—1, LUMO, and LUMO + 1 from the 
remainder of the MO manifold in keeping with the ‘four orbital” 
model, and isodensity contour plots of occupied and unoccupied 
molecular orbitals indicate a striking similarity in the “shapes” of 
these orbitals in all three molecules. Charges and bond orders have 
been examined. In porphine and chlorin, the bonding picture in- 
cludes an extended 7 system whose path of conjugation involves the 
atoms of the interior of the macrocycle, including the nitrogens and 
methine carbons. Also, relatively localized a bonds are found be- 
tween the exterior carbon atoms of the pyrrole moieties. In ethyl 
pheophorbide a, the 7 bonds of the keto carbony! of ring V and the 
vinyl group of ring I are mostly localized, but the path of conjuga- 
tion within the macrocycle is somewhat less clear. Finally, molecu- 
lar electrostatic isopotential maps have been constructed and an 
analysis of the long-range electrostatic field and its relationship to 
intermolecular interactions is discussed. 


24786 Stereoelectronic properties of photosynthetic and related 
systems. II. Ab initio quantum mechanical ground state characteriza- 
tion of magnesium porphine, magnesium chlorin, and ethy! chlorophy!- 
lide a. Spangler, D.; Maggiora, G.M.; Shipman, L.L.; Christoffersen, 
R.E. (Univ. of Kansas, Lawrence). J. Am. Chem. Soc.; 99: No. 23, 
7478-7489(9 Nov 1977). 

Ab initio SCF-MO calculations of magnesium porphine, mag- 
nesium chlorin, ethyl chlorophyllide a, and the ethyl chlorophyllide 
a.H2O adduct have been carried out using the molecular fragment 
procedure. Molecular orbital energies and ordering, and the correla- 
tion of specific orbitals among the molecules, have been examined in 
detail. The calculations show the expected approximate separation of 
the HOMO, HOMO—1, LUMO, and LUMO + | from the remain- 
der of the MO manifold as was also seen for the corresponding free 
bases, in keeping with the four-orbital model. Isodensity contour 
plots of occupied and unoccupied molecular orbitals indicate sub- 
stantial similarities, both to each other and to the corresponding 
magnesium-free molecules. Ionization potential estimates are consist- 
ent with the greater ease of electrochemical oxidation of the magne- 
sium-containing species in comparison to their corresponding free 
bases. In magnesium porphine and magnesium chlorin, the bonding 
picture that emerges is one of localized 7 bonds in the periphery of 
the pyrrolic rings, with a path of conjugation which includes the 
methine carbons and the “inner parts” of the pyrrolic rings. Except 
for the approximate symmetrization of the electron populations of 
the pyrrolic nitrogens, a considerable number of similarities exist 
between the —— and corresponding free base species. Exami- 
nation of the ethyl chlorophyllide a.H2O adduct indicates that very 
little change in the electronic structure of ethyl chlorophyllide a 
occurs upon H2O addition, except in the region of the magnesium 
nucleus. Finally, molecular electrostatic isopotential maps have been 
constructed and an analysis of the long-range electrostatic field and 
its relationship to intermolecular interactions is discussed. 


24787 Energy dependence of the radiationless deactivation rate 
for the azulene system probed by the effect of external high pressure. 
Mitchell, D.J.; Drickamer, H.G.; Schuster, G.B. (Univ. of Illinois, 
Urbana). J. Am. Chem. Soc.; 99: No. 23, 7489-7495(9 Nov 1977). 

The pressure dependence of the fluorescence of azulene and 
several of its derivatives was studied over a 130-kbar range. The 
efficiency of fluorescence from both the second and first excited 
singlet states was pressure dependent as was the relative energy of 
these states. It was shown that the fluorescence efficiency is limited 
by internal conversion from both excited singlets states. Further- 
more, the rate of internal conversion was observed to depend 
strongly on the energy separating the relevant states. 


24788 Conformational characteristics of rigid cyclic nucleotides. 
II. The solution conformation of a-nucleoside 3',5’-cyclic monophos- 
phates and the role of the 2'-hydroxyl group. MacCoss, M.; Ezra, F.S.; 
Robins, M.J.; Danyluk, S.S. (Argonne National Lab., IL). J. Am. 
Chem. Soc.; 99: No. 23, 7495-7503(9 Nov 1977). 

The first detailed study has been made of the 220-MHz NMR 
spectra of a-adenosine 3’,5'-cyclic monophosphate (I,a-cAMP), a- 
uridine 3',5'-cyclic monophosphate (II, a-cUMP), a-cytidine 3’,5’- 
cyclic monophosphate (III, a-cCMP), a-deoxyadenosine 3’,5’-cyclic 
monophosphate (IV, a-cdAMP), a-5,6-dihydrouridine 3’,5’-cyclic 
monophosphate (V, a-cDHUMP), and £-5,6-dihydrouridine 3’,5’- 
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cyclic monophosphate (VI, 8B-cDHUMP) in DO solution. Analyses 
of the spectra of I-III were aided by the use of europium chloride as 
a shift reagent. A conformational analysis showed the sugar moieties 
of I-III to exhibit a conformation in the range 2T* to *T2 with an 
unusually high distortion from Pianarity, in contrast to the 8 an- 
omers which prefer *E to .4T* and the acyclic mononucleotides 
which show a 7E reversible *E equilibrium. This change in the 
preferred conformation is attributed to a repulsive interaction be- 
tween the 2'-hydroxyl and the base. Removal of the 2'-hydroxyl 
group eliminates this interaction and causes a relaxation to a less 
strained system. This is clearly demonstrated in the sugar ring 
conformation of IV which exhibits a *E to 4E pucker and a pucker- 
ing amplitude that is less than in the ribo series. Hydrogenation of 
the pyrimidine ring of II and B-cUMP gave the 5,6-dihydro products 
V and VI. VI exhibits preference for a *E to «T® ribose ring 
conformation and in the case of V the 2'-hydroxyl-base interaction is 
markedly reduced owing to the increased flexibility of the aglycon. 
This results in a relaxation of the sugar ring conformation from the 
2T* to *T> in I-III back toward the *E to 4T* conformation found in 
the 8 anomers. Saturation of the base is not as effective as removal 
of the 2'-hydroxyl group in relieving the strain in these rigid systems. 
The phosphate ring is found to be in a flattened chair form in all 
cases. 


24789 Peri-bridged naphthalenes. II. Unsymmetrical diatomic 
chalcogen bridges. Meinwald, J. (Cornell Univ., Ithaca, NY); Dau- 
om D.; Clardy, J. J. Am. Chem. Soc.; 99: No. 23, 7743-77449 Nov 
1977). 

The synthesis of unsymmetrical naphthol[1,8-cd]1,2-selenath- 
ile (IV), naphthol[1,8-cd]-1,2-tellurathiole (V), and naphthol[1,8-cd]- 
1,2-telluraselenole (VI) from 1,8-dibromonaphthalene is reported. 
The methodology is illustrated by the preparation of (IV) in which 
(VID reacts sequentially with 1 equiv of n-butyllithium, i equiv of 
elemental S, a 2n equiv of n-butyllithium, and 1 equiv of elemental 
Se. (IV) is a dark red solid and its crystal structure was determined. 
(V) is obtained as bronze filaments and (VI) as shiny black flakes. 
These unsymmetrically bridged naphthalenes are good electron 
donors and form charge-transfer complexes with both 7,7,8,8- 
tetracyanoquinodimethane and iodine. (JSR) 


24790 Cobalt-catalyzed one-step synthesis of annelated pyridines. 
Naiman, A.; Vollhardt, K.P.C. (Univ. of California, Berkeley). 
Angew. Chem. Int. Ed. Engl.; 16: No. 10, 708-709(Oct 1977). 

A one step synthesis is reported for the formation of oligohe- 
terocyclic systems with pronounced chemo- and regioselectivity. 
The cobalt catalyzed cooligomerization of diacetylenes with nitriles 
is carried out with no large excess of reactants by warming the 
reactants under reflux under nitrogen for a relatively long period of 
time. After removal of the solvent, the reaction mixture was chroma- 
tographed on silica gel, and the crude product was microdistilled. 
(BLM) 


24791 Acetylene from calcium carbide. Strauss, G. (Farbwerke 
Hoechst A.G., Knapsack (Germany, F.R.)). pp 57-66 of In Chemier- 
ohstoffe aus Kohle. Falbe, J. (ed.). Stuttgart, Germany, F.R.; Thieme 
(1977). (In German) 

The production and processing of lime and coke, the produc- 
tion of calcium carbide in electric furnaces and the decomposition of 
calcium carbide to acetylene are discussed besides the economic 
questions. 


24792 Polymethylene from synthesis gas. Schulz, H. (Karlsruhe 
Univ. (TH) (Germany, F.R.). Engler-Bunte-Institut). pp 334-355 of 
In Chemierohstoffe aus Kohle. Falbe, J. (ed.). Stuttgart, Germany, 
F.R.; Thieme (1977). (In German) 

The synthesis of high-molecular hydrocarbons (polymethy- 
lene) is described. The reaction is directly included by the synthesis 
gas, CO and Hp; active ruthenium catalysts are used, the temperature 
is approximately 100°C, the pressures up to 2,000 atm. Catalysts, 
process conditions and reaction courses, products of polymethylene 
synthesis and the reaction technique of the synthesis are individually 
dealt with. The possibilities of a technical use of this reaction can not 
yet be assessed. 


24793 Prediction of mass flow rates of propane. Wu, F.K. Col- 
lege Park, MD; Univ. of Maryland (1977). 198p. University Micro- 
films Order No. 77-29,141. 

Thesis (Ph. D.). 

The thermodynamic properties of propane, propylene, and n- 
butane and of a mixture consisting of 65 percent (by mole) propane, 
25 percent propylene, and 10 percent n-butane were calculated using 
virial equations of state. The particular virial equations chosen for 
the calculations were those by Benedict-Webb-Rubin and by Star- 
ling. All experimental input into these semi-empirical equations was 
reevaluated using numerical techniques to achieve the best possible 
accuracy. Starling’s equation results in thermodynamic properties 
which are most consistent and compare best with measured values. 
While the Benedict-Webb-Rubin and Starling equations were used 
for the calculation of the properties of pure propane, the results 
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iven for propylene, n-butane, and the hydrocarbon mixture are 
ee on Starling’s equation. Thermodynamic data of pure propane 
in the compressed liquid region were calculated. Temperature-entro- 
py diagrams for propane, propylene, n-butane, and for the p a 
mixture, based on Starling’s equation of state were constructed. 
flow rates of pure propane propylene, and n-butane and the propane 
mixture were calculated using a homogeneous flow model. In addi- 
tion to the homogeneous isentropic flow rate model, several mass 
flow rate prediction models which take into account the slip be- 
tween the vapor phase and the liquid phase are compared. A new, 
simplified slip model is developed. The mass flow rate predictions of 
this new model compare favorably with several experimentally 
verified existing more complex models and with experimental re- 
sults. 


24794 1-0xo-2-(bis-8-chloroethylamino)-1-8-chloroethylamino- 
1,3,2-aza-oxaphosphorianane,C;HisO2.PN2Cls. _‘Brassfield, H.A.; 
Clardy, J.C.; Verkade, J.G. (Ames Lab., IA). Cryst. Struct. 
Commun.; 5: 417-422(1976). 

Crystal parameters of 2-oxo-2-(bis-8-chloroethyl-amino)-1-B- 
cttecestia’ me 3,2-aza-oxaphosphosinane are repo to 
A=13. 7101), B=13.93(1). C= Po 8.021) A, a=90.0, B=100.7(1), 
y=90.0°, and Z=4. Atomic positional and thermal eters are 
tabulated. Bond angles and bond distances in triphosphamide are also 
tabulated. (BLM) 


24795 Phenyltropylium fluoroborate—triphenylmethy!l fluoride, 
CsoHocBF;. Takusagawa, F.; Jacobson, R.A.; Trahanovsky, W.S.; 
Robbins, M.D. (Ames Lab., IA). Cryst. Struct. Commun.; 5: 753- 
758(1976). 

Attempts to prepare tropylium fluoroborates by hydride ion 
abstraction from the corresponding cycloheptatriene by trity cation 
which is prepared from triphenylmethanol and fluoroboric acid was 
found to yield mixed crystal of phenyltropylium fluoroborate and 
triphenylmethy] fluoride. The elemental analysis of the material was 
consistent with the composition calculated for Cs2H2sBFs. The mate- 
rial was found to be triclinic with the following parameters: s 

up Pl, a=10.94(1), b=14.09%(1), c=9.71(1)A, a=104.6(1), 
Bb 107. 5(1), y= 100.0(1)°, V=1336(3)A%, D/sub c/ = 1.283g/cm for 
Z=2, and p=1.12cm™*. Atomic coordinates, bond distances, and 
bond angles are tabulated. (BLM) 


24796 Crystal structure of 


3,7-dihydroxy-1,5,-bis(p- 
yloctahydro-1 ethanol 


solvate, 


bromophen ,»5-diazocine 
CisH2oBr2N202.C,HsO. Peters, C. (South Dakota State Univ., 
Brookings); Jensen, W.P.; Worman, J.J.; Jacobson, R.A.; Nelson, 
D.A. Cryst. Struct. Commun.; 5: 905-909(1976). 

The crystal structural parameters of the title compound as 
determined = x-ray analysis were reported as follows: monoclinic 


P2i/c, a=11.35(4). b=12.05(4). c=16.32(7)A, 
A 97.2 B°, PD /sub m/=1.49, D/sub c/=1.5lg/cm® for Z=4. 
(LM) coordinates, bond angles, and bond distances are tabulated. 


ISOTOPE EFFECTS 


24797 Carbon-14 kinetic isotope effect study of the Wolff rear- 
rangement of p-substituted diazoacetophenones-1-'‘C in tert-butanol at 
30° with silver benzoate in triethylamine as catalyst. Netherton, L.T. 
Fayetteville, AR; Univ. of Arkansas (1977). 152p. University Micro- 
films Order No. 77- 23,315. 

Thesis (Ph. D.). 

A kinetic and carbon-14 kinetic isotope effect study of the 
mechanism of the Wolff rearrangement of p-methoxy, unsubstituted, 
and p-nitrodiazoacetophenones-1-'*C in tert-butanol at 30° with 
silver benzoate in triethylamine as the catalyst has been carried out. 
The kinetics and carbon-14 kinetic isotope effect of the Wolff 
rearrangement of unsubstituted diazoacetophenone-1-'*C in aniline 
at 120° were also determined. All of the reactions exhibited first 
order kinetics with respect to evolution of nitrogen, the relative rates 
in tert-butanol being: p-methoxy 0.4, p-hydrogen 1.00, and p-nitro 
1.01. A Hammett plot of these data combined with data for an m 
and p-substituents from the same reaction system is nonlinear with a 
rho value of 0.002 for that portion of the plot associated with 
electron withdrawing substituents; and of 1.13 for the portion of the 
plot including electron donating substituents. Such curved Hammett 
plots are often indicative of changing mechanisms. The significant 
isotope effect for p-methoxydiazoacetophenone-1-'*C indicates that 
there are bonding changes at the labeled position in the rate- 
determining step of the reaction, and thus that this reaction is 

concerted. The lack of a significant isotope effect for the other 
compounds and other conditions indicates that their reactions are 
stepwise, or that they are concerted with accidental cancelling of 
bond rupture and bond formation effects. The curved Hammett plot 
may be taken as favoring the change in mechanism from concerted 
to stepwise, but preliminary computer calculations of isotope effects 
to be expected for reactions with relatively small changes in the 
position of the transition state along the reaction coordinate (small 
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changes in mechanism) show that the concerted mechanism cannot 
be ruled out for any of the reactions. (DLC) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 25161 


ELECTROCHEMISTRY 


24798 (AD-A—042839) Surface studies. Final technical report, 1 
June 1975—31 December 1976. Fritzsche, H. (Chicago Univ., Ill. 
(USA). Div. of Physical Sciences). 13 Jun 1977. Contract N00014- 
75-C-1107. 1lp. NTIS PC A02/MF AO1. 

The aim of this program is (i) to elucidate the interactions 
causing atoms and molecules to bind to metal surfaces, and (ii) to 
study the dynamics of gas-solid interactions on an atomic scale, and 
with an accuracy which has not been possible heretofore. This is 
required for understanding the fundamental processes underlying 
catalysis, surface electrochemistry, adhesion, friction, corrosion, and 
the operation of fuel cells. 


24799 Solid-state el : new possibilities for research 
and industry. Ho fel, G.; Rickert, H. (Dortmund Univ. (Ger- 
many, F.R.). Lehrstuhl fuer Physikalische Chemie 1). Naturwissens- 
chaften; 64: No. 2, 53-58(Feb 1977). 

The mec and possible magnitude of the ionic conduc- 
tivity of solid electrolytes are discussed. Important solid electrolytes 
are described. Technical and scientific applications are treated. 
Technical applications are, e.g., the construction of batteries, fuel 
cells, sensors and chemotronic building units. The scientific applica- 
tions are thermodynamic and kinetic investigations, not only of 
solids, but also of liquids and gases. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 24785, 24786, 24806 


24800 Stratospheric photodissociation of several saturated per- 
halo chlorofluorocarbon compounds in current technological use (flu- 
orocarbons-13, -113, “2 = -115). Chou, C.C.; Milstein, R.J.; 
Smith, W.S.; Ruiz, H.V.; Molina, M.J.; Rowland, F.S. (Univ. of 
California, Irvine). J. Phys. Chem.; 82: No. 1, 1-7(12 Jan 1978). 

Photon absorption cross sections have been measured in the 
stratospherically important 1849 to 2273-A range for CCIFs (fluoro- 
carbon-13), CCkFCCIF, (FC-113), CCIF,CCIF, (FC-114), and 
CCIF2CF; (FC-115). Atmospheric residence times have been calcu- 
lated for these four compounds, and for CClsF (FC-11) and CChF2 
(FC-12), with the assumption that the molecules are removed only 
by direct solar photolysis or by reaction with O(?D) atoms. Four 
different eddy diffusion models were used for stratospheric mixing. 
Direct photolysis accounts for >90% of the removal of FC-11, 
>80% for FC-12 and FC-113, and <20% for FC-13 and FC-115. 
Direct photolysis and reaction with O('D) atoms are roughly com- 
parable in importance for the removal of FC-114. The calculated 
atmospheric residence times range from 40 to 550 years, with espe- 
cially long calculated residence times for FC-13 and FC-115 which 
have very low photon absorption cross sections and which are 
therefore primarily removed from the stratosphere by reaction with 
O('D) atoms. 


24801 Bromine nitrate and its stratospheric significance. Spen- 
cer, J.E.; Rowland, F.S. (Univ. of California, Irvine). J. Phys. Chem.; 
82: No. 1, 7-10(12 Jan 1978). 

Bromine nitrate, BrONO:, has been synthesized and purified, 
and its ultraviolet and infrared spectra have been measured. The 
stratospheric photolysis of BrONO: is about twenty times more 
rapid than that of the analogous CIONO:2. However, since HBr is not 
as important a sink in the BrO/sub x/-catalytic chain for removal of 
stratospheric ozone as HCl is for the ClO/sub x/ chain, as much as 
10 to 20% of the Br may be present as BrONO2. Measurements of 
the rate of its formation from BrO + NO2 + M are necessary for 
accurate estimate of the stratospheric importance of BrONOz. 


24802 Absolute rates of hydrogen abstraction by tert-butoxy 
radicals. Small, R.D. Jr.; Scaiano, J.C. (Univ. of Notre Dame, IN). J. 
Am. Chem. Soc.; 100: No. 1, 296-298(4 Jan 1978). 

The reaction of tert-butoxy radicals with diphenylmethanol 
and with cumene was examined using nanosecond laser flash photo- 
lysis techniques in order to determine the absolute values of the rates 
of reaction of the radicals. The absolute rate measured for both 
substrates compare favorably with the values for the benzophenone 
triplet. (JSR) 


24803 Metal—carbene complexes and the possible role of hy- 
droxycarbene in formaldehyde laser photochemistry. Lucchese, R.R. 
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(Univ. of California, Berkeley); Schaefer, H.F. III. J. Am. Chem. 
Soc.; 100: No. 1, 298-299(4 Jan 1978). 

The feasibility of hydroxycarbene being an intermediate in the 
laser photolysis of formaldehyde and the energy barrier in the 
conversion of formaldehyde to hydroxycarbene were calculated 
using different theoretical methods. The results are tabulated and the 
most significant result was that So trans, So cis, and Ti gauche 
electronic states of hydroxycarbene all lie below the formaldehyde 
S: state. Therefore all three are energetically accessible and the 
feasibility of hydroxycarbene being the intermediate state is demon- 
strated. (JSR) 


24804 Role of biradical intermediates in the photochemistry of o- 
methylacetophenone. Small, R.D. Jr.; Scaiano, J.C. (Univ. of Notre 
Dame, IN). J. Am. Chem. Soc.; 99: No. 23, 7713-77149 Nov 1977). 

A laser flash photolysis technique was used to examine the 
behavior of the biradical intermediate in the photoenolization of o- 
methylacetophenone. The results showed that the transient produced 
by intramolecular hydrogen abstraction has a lifetime of 300 nsec. It 
reacts in the electron transfer to paraquat dications in the same 
manner as the biradicals produced in the Norrish type II reactions. 
The same biradical is apparently produced from both triplet states as 
required by Wagner's mechanism. The biradical interacts with 
oxygen at nearly diffusion controlled rates. (JSR) 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 23228 


24805 (LBL—4677) Radiation effects and metalloproteins stud- 
ied by x-ray photoelectron spectroscopy. Wurzbach, J.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 1975. Con- 
tract W-7405-ENG-48. 307p. Dep. NTIS, PC Al4/MF AO1. 

Thesis. 

X-ray photoelectron spectroscopy (XPS) is used to study the 
bonding structure at the iron site of cytochrome c and the bonding 
of rare earth ions to the phosphate oxygens of ATP. Radiation 
effects are studied on several amino acid and simple peptide model 
systems. The emission spectrum of the x-ray source is calculated 
from literature references. The distributions of photon energy as a 
function of photon frequency and as a function of take-off angle are 
obtained. From these distributions, the radiation dose absorbed by an 
organic sample is found to be 10® rads/sec. The C 1s and N 1s 
spectra of amino acids and peptides are studied to characterize an 
internal reference standard for protein XPS spectra. Samples of 
native cytochrome c prepared from solutions of pH 1.5, 3, 7, and 11 
are studied. Control samples include porphyrin cytochrome c 
(PCC), the metal free analogue of the native protein, and microper- 
oxidase (MP), a mixture of heme peptides derived from the peptic 
digestion of cytochrome c. These samples show two S 2p peaks. The 
first peak has a binding energy (BE) of 163 eV, which corresponds 
to the S containing amino acids; the second peak is shifted to 167 eV. 
This large shift may be the result of Fe-S binding, or oxidation, or 
both. Low spin ferricytochrome c and ferri-MP were found to have 
Fe 3p BE’s that are unusually low (51 eV) compared to other ferric 
compounds (54 to 58 eV) and even Fe metal (53 eV). X-ray crystal 
structures of these compounds show that low spin heme Fe lies in 
the porphyrin plane; while, high spin heme Fe is displaced above the 
plane. The N Is and P 2p spectra of ATP show no change except 
slight broadening when Nd®* is substituted for Na*. Thus, there is no 
inconsistency with proposals that rare earth ions might be useful as 
substitutes for alkali metal ions and alkaline earth ions in proteins. 


24806 Photolytic and radiolytic studies of Ru(bpy)s”* in micellar 
solutions. Meisel, D.; Matheson, M.S.; Rabani, J. (Argonne National 
Lab., IL). J. Am. Chem. Soc.; 100: No. 1, 117-122(4 Jan 1978). 
Ru(bpy)s** is shown to form a water-insoluble salt with 
dodecyl sulfate ions (DS) which is solubilized by sodium dodecyl 
sulfate (SDS) micelles. In the micelles the rate of the reaction of 
Ru(bpy)s** with e~/sub aq/ is reduced while its rate of reaction with 
various metal cations in their reduced form (Zn*, Cd*, Co*) is 
enhanced. This, as well as the ionic strength effect on these rates, 
clearly indicates that Ru(bpy)s** resides in a negatively charged 
ionic atmosphere. In the presence of SDS micelles the luminescence 
phone the charge transfer excited state of Ru(bpy)s** is red shifted as 
mpared to its spectrum in the absence of SDS. Since long- -chain 
prec: ols have a similar effect it is concluded that Ru(bpy)s** must 
strongly interreact with the hydrocarbon chain of the surfactant. 
Our kinetic results indicate that essentially all of the Ru(bpy)s”* is 
bound to the micelles under our experimental conditions. The rates 
of reaction of the lowest charge transfer excited state of Ru(bpy)s* 
in micellar solutions are shown to be faster with Cu” ions and 
slower with Fe(CN)s* ions as compared to the rates of the same 
reactions in simple aqueous solutions. However, the yield of the 
redox products of the reaction with Cu** that can escape to the bulk 
of the solution is greatly reduced by the micelles. 
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24807 Formation and decay kinetics of the 2p levels of neon, 
argon, krypton, and xenon produced by electron-beam pulses. Cooper, 
R. (Univ. of Melbourne, Parkville, Australia); Grieser, F.; Sauer, 
M.C. Jr.; Sangster, D.F. J. Phys. Chem.; 81: No. 24, 2215-2220(1 Dec 
1977). 

Observations of the kinetics of light emission show that the 2p 
levels of the rare gases Ne, Ar, Kr, and Xe are produced by three 
different processes: (1) direct excitation by the electron beam; (2) 
degradation of higher energy levels; (3) ion recombination. The time 
dependences of the visible and near-IR emission spectra observed 
from these gases reveal that process 3 produces a significantly 
different distribution of 2p levels than does the combination of 
processes | and 2. 


24808 Direct measurement of the radiative lifetime and colli- 
sional quenching of the C*II/sub u/ state of nitrogen as studied by 
pulsed radiolysis. Carr, T.W.; Dondes, S. (Rensselaer Polytechnic 
Inst., Troy, NY). J. Phys. Chem.; 81: No. 24, 2225-2228(1 Dec 1977). 

The optical emission of No(C*II/sub u/ — B*II/sub g/), the 
second positive system, has been measured by pulse radiolysis of 
pure nitrogen, helium-nitrogen, and argon-nitrogen gas systems as a 
function of total gas pressure in the range 50 to 20,000 Torr. The 
radiative lifetime, tauo, was found to be 40.8 x 10-° s and the 
quenching rate constants for nitrogen and helium were found to be 
7.1 x 107 and 7.8 x 10-'*cm® particles~!s~1, respectively. 


24809 Spectrophotometric study of the radicals produced by the 
reduction of syn- and anti-azobenzene. Neta, P.; Levanon, H. (Univ. 
of Notre Dame, IN). J. Phys. Chem.; 81: No. 24, 2288-2292(1 Dec 
1977). 

The radicals produced by one-electron reduction of syn- and 
anti-azobenzene, A/sub s/ and A/sub a/, in various media were 
studied by spectrophotometric pulse radiolysis. In aqueous solutions 
both forms of A are reduced by e/sub aq/~ (k = 3 x 10?°M's~') and 
by various alcohol radicals (k/sub A+(CHs),COH/ = 4 x 10° and 
k/sub A+(CHsCO/ = 2 x 10° M~! s~’). Similar reactions are 
observed in neat i-PrOH. The transient spectra exhibit an intense 
absorption in the 350 to 400-nm region and a weaker one at 550 to 
600 nm. Shifts of the maxima with pH are attributed to the acid-base 
equilibria AH2* reversible AH reversible A~ with pK values of 2.9 
and 13.7, respectively, in aqueous solutions. In THF solutions the 
main peak of A” is at 430 nm. All the kinetic and spectral parameters 
are identical whether one starts with the syn or anti isomer. Product 
analysis shows radiolytic conversion only in the direction A/sub s/ 
—» A/sub a/. In MTHF glasses the spectra of A/sub s/~ and A/sub 
a/~ are different, the latter being an order of magnitude more 
intense. It is concluded that in solution at room temperature A/sub 
s/~ is rapidly converted into A/sub a/~. 


24810 Electron spin resonance spectrum of 
[(MeO);B.B(OMe);]~. A novel o radical with a one-electron bond. 
Hudson, R.L.; Williams, F. (Univ. of Tennessee, Knoxville). J. Am. 
Chem. Soc.; 99: No. 23, 7714-7716(9 Nov 1977). 

The esr spectrum of crystalline B(OMe)s, gamma irradiated at 
77°K, showed the existence of a paramagnetic color center contain- 
ing two equivalent borom atoms, the dimer radical anion of tri- 
methy] borate. In addition the spectrum shows the characteristic line 
shapes of parallel and perpendicular components. Orientation of the 
crystal in a magnetic field enhanced the parallel features. It was 
concluded that the unpaired electron in the dimer radical anion is 
largely concentrated in the sigma-bonding orbital between two non 
planar B(OMe)s units. (JSR) 


24811 (N—77-27891) Study on the possibilities of isotopic ex- 
change between C;02 and CO labeled with '*C in the presence and 
absence of ionizing radiation. Faucitano, A.; Maxia, V. Translated 
from Ric. Sci., Parte 2: Sez. A; 3: No. 2, 131-139(1963). 16p. (NASA- 
TT-F—17435). NTIS PC A02/MF AO1. 

The balances most involved in carbon suboxide isotopic ex- 
changes are induced by carbon monoxide molecules and by carbon 
atoms deriving from the decomposition of carbon monoxide, and are 
thus favored by an increase in the carbon monoxide concentration, 
which is higher in the C30.—CO system than in the C;0.—CO, 
system. Water seems to promote isotopic exchanges involving COs. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 25321 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 25277 


24812 (COO—2190-18) Dynamics and mechanisms of hot chem- 
istry stimulated by recoil methods. Progress report, March 1, 1977— 
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February 28, 1978. Spicer, L.D. (Utah Univ., Salt Lake City (USA)). 
a 1977. Contract EY-76-S-02-2190. 12p. Dep. NTIS, PC A02/MF 
AO}. 

Evaluation of the nuclear recoil chemical activation process 
in cyclobutane-t and subsequent collisional energy transfer processes 
has shown: The average quanta of energy transferred from cyclobu- 
tane excited to vibrational energies near 100 kcal/mole upon colli- 
sion is in the kcal/collision range, and also the hot tritium for 
hydrogen replacement reaction deposits about 46% of its kinetic 
energy into internal modes of the cyclobutane-t and the energy 
distribution of activated molecules is relatively independent of the 
composition of mixed bath systems. An evaluation of the average 
energy at which recoil stimulated, hot hydrogen replacement reac- 
tion in cyclohexane and n-butane occurs has been made as a function 
of added moderator. Calculated results indicate that the average 
reaction energy is relatively independent of composition over the 
range from 0 to 99% moderation with noble gases in well scavenged 
systems of moderate reactivity. Geometrical isomerization accompa- 
nying the gas phase chlorine atom replacement reaction in 2,3 
dichlorohexafluoro-2-butene as a function of moderation has been 
investigated. Both a thermal or near thermal reaction path having a 
trans/cis product ratio of 1.3 and a high energy process which 
oy er forms trans product from both cis and trans reactant 
are found. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 23148, 23150, 23152, 24777 


24813 (ORNL-MIT—95) Gelation of small diameter, thoria sol 

in non-flowing alcohols. Schneider, D.A.; Salas, N.I. 
(Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Chemical Engineering Practice). 28 Jan 1970. Contract W-7405- 
ENG-26. 28p. Dep. NTIS, PC A03/MF AO1. 

A study was made to determine the parameters — the 
mass transfer of water during gelation of 2 M thoria sols in nonflow- 
ing alcohol systems. The alcohols used were 2-ethyl-1-hexanol 
(QEH) and mixtures of isoamyl! alcohol (iAA) and 2-ethyl-1-hexanol. 
The maximum gelled particle diameters were determined for 5- and 
11-ft-long columns of alcohol. Mass transfer theory was used in the 
development of a computer program to predict the maximum diame- 
ters expected. With an increase in iAA concentration, the maximum 
gelled particle diameter increased. Cracking and deformation were 
noted, primarily in the larger spheres, at iAA concentrations greater 
than 30 vol percent. The predictions from correlations indicated the 
expected trends but were, in general, 10 to 20 percent low. 


24814 (ORO—4447-064) Physical—chemical studies of transur- 
anium elements. Progress report, April 1, 1977—March 31, 1978. 
Peterson, J.R. (Tennessee Univ., Knoxville (USA). Dept. of Chemis- 
try). 1978. Contract EY-76-S-05-4447. 35p. Dep. NTIS, PC A03/MF 
AOl. 

Major advances in our continuing program to determine, 
interpret, and correlate the basic chemical and physical properties of 
the transuranium elements are summarized for the period April 1, 
1977, through March 31, 1978. CfCh, EsCle, EsBr2, and Esl2 were 
synthesized and characterized spectrophotometrically, as were sev- 
eral mixed-valence lanthanide-actinide halides (e.g., GdCf,Cli1) and 
CmF,, CfF,, and EsFs;. All samples not containing einsteinium were 
also examined by X rays. Studies of the chemical consequences of 
the radioactive decay series *°Es alpha decaying to *°Bk beta 
decaying to **°Cf have continued and expanded. Elemental Cm-248 
has been prepared on the one-half milligram scale and used to 
synthesize CmP and CmSb. Single crystals of AmTe2 and AmSez 
have been grown from a Te melt and by iodine transport, respective- 
ly. Our SQUID magnetometer was tested successfully in a prelimi- 
nary configuration, and the expected sensitivity of the device was 
confirmed. A new design for the flux sensing coils was incorporated 
prior to an apparatus calibration experiment with lead. A porous 
vitreous carbon material was found to make a useful optically 
transparent electrode for simultaneous electrochemical and absorp- 
tion spectroscopic investigations. Cyclic voltammograms of UO, 
were obtained prior to a spectroelectrochemical study of the radi- 
ation of UO2”*. The major obstacle in our solution microcalorimetry 
program was overcome by the realization of a leak-free sample 
container. Calorimeter performance now warrants experiments with 
transuranium element samples. The electrochemical reductions of 
Cf(IIT) and Es(III) have been studied by polarography and/or cyclic 
voltammetry. The results suggest that both are reduced to the 
divalent state before being reduced to the amalgam. 


COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 22820, 22984, 22985, 22986, 
23291, 23292, 23293, 23295, 23296, 23297, 23338, 24362, 24895 


ERA VOL. 3, NO. 10 


24815 Swirling flow combustion. Lewis, G.D.; Shadowen, J.H.; 
Thayer, E.B. (Pratt and Whitney Aircraft Group, West Palm Beach, 
FL). J. Energy; 1: No. 4, 201-205(1977). 

Tests in a combustion centrifuge demonstrated that the 
normal progression from laminar flamespeeds of about 0.3 m/s (in 
hydrocarbon-air mixtures) to turbulent flamespeeds of up to 6.1 m/s 
can be advanced to a third stage, where flamespeeds in excess of 19 
m/s were measured. A theory explaining how centrifugal-force- 
enhanced buoyancy produces the increased flamespeeds was devel- 
oped. This theory was applied to the results of a combustion 
centrifuge experiment, the design of a 38-cm-dia afterburner research 
rig, and eventually to the design of a full-scale afterburner, which 
was tested on a modern turbofan engine. The experimental results 
confirmed the theory and indicate a potential 2 percent reduction in 
specific fuel consumption. 16 figures. 


24816 Study of flame suppression on cylindrical fuel rods. Little, 
M.W. Providence; Brown Univ. (1976). 143p. University Microfilms 
Order No. 77-14,158. 

Thesis (Ph. D.). 

This work presents experimental and analytical results pro- 
viding insight into the propagation/extinction process for solid fuel 
fires. Propagation velocity was found to be a linear function of 
oxygen mass fraction for oxygen concentrations equal to and less 
than the atmospheric value. Suppression of the flame by nitrogen 
and CF;Br was studied; CF;Br was found to be more effective than 
nitrogen when compared on a mass basis. Flame velocity was 
reduced significantly by substituting CF3Br for nitrogen at constant 
oxygen mass fraction. Calculations based on measurements of the 
pyrolyzed fuel surface yielded approximately constant surface re- 
gression rate over the range of oxygen concentrations studied. 
Analysis of the pyrolyzing region yielded a roughly constant heat 
transfer coefficient over the same range. Temperature measurements 
were made on the surface and within the fuel samples. An energy 
balance was constructed using these measurements to evaluate con- 
duction heat transfer and enthalpy of the fuel ahead of the flame. It 
was found that at extinction (the least attainable burning velocity) 
there is a small loss of heat from the unburned surface; a previous 
investigation determined that at atmospheric conditions, the surface 
received substantial heat from the flame. Estimates were made of the 
convective and radiative heat transfer from the surface ahead of the 
flame at the extinction condition. An analysis of conduction in the 
fuel was presented and utilized to illustrate the approach to extinc- 
tion as surface heat inputs change. The measured surface heat values 
at extinction and at atmospheric conditions were also used as inputs; 
the predicted extinction velocity was quite close to the results of the 
experiments. 


24817 Influence of an external electric field on formation of 
finely divided carbon in the plasma of a hydrocarbon flame. Nesterko, 
N.A.; Taran, E.N. Sb. Tr. Nauchno-Issled. Energ. Inst. Imeni; No. 36, 
168-183(1975). (In Russian). 

The influence of an external electric field on the emission 
intensity of the carbon particle continuum is studied in a low- 
pressure colliding-jet acetylene-air flame. The mobility of electrons 
and positive ions in the flame is measured. The mobility of positive 
ions at 20 mm Hg and 1620 K is 565 cm?/V.s, while that of electrons 
is 1.4 x 10° cm?/V.s. The mobility of positive ions dropped notice- 
ably with the formation of solid carbon. The application of an 
external electric field to the flame led to an appreciable reduction of 
intensity of the continuum. The mechanism of formation of solid 
carbon in the flame is discussed on the assumption that complex C/ 
sub m/H*/sub n/ ions are centers of condensation of solid carbon. 


24818 Chemistry of combustion in engines. New approaches to 
fuels and chemicals by pyrolysis. Ball, J.S. (ed.). Washington, DC; 
American Chemical Society (1975). 299p. (CONF-750410—P1; 
CONF-740955—P5). Technical Center, IL. 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 
as Selected papers were individually abstracted and indexed. 

R) 


ENGINEERING 


24819 (SAND—77-0858) Memory controlled data processor. 
Johnson, C.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 
yy Contract EY-76-C-04-0789. 42p. Dep. NTIS, PC A03/MF 
AOl. 

The Memory Controlled Data Processor (MCDP) was de- 
signed to provide a high-speed multichannel processor and data 
formater for the Adaptive Intrusion Data System. It can address up 
to 48 analog data channels, 48 bilevel alarm data channels, and 
numerous miscellaneous data channels such as weather and time. A 
digital comparator in the MCDP can make comparisons between the 
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data being processed and threshold limits programed for any chan- 
nel. The MCDP i is software oriented and has its instructions stored 
in a 4K core memory. 8 figures, 7 tables. 


GENERAL ENGINEERING 
REFER ALSO TO CITATION(S) 25018 


24820 Attitudes of engineers in environmental controversies: 
ethics and expediency. Lehrer, I.H. (Monash Univ., Clayton, Austra- 
lia). pp R53-R58 of In Treatment, recycle, and disposal of wastes. 
‘on LR.W. (ed.). Clayton, Australia; Monash University 
1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The management of the environment is largely an engineering 
problem in the widest sense, and good engineers should be able to 
give the required guidance. To do this, community acceptance of the 
engineer as a desirable mentor is necessary. With this in view, the 
possible image of engineers in public view is examined, and it is 
concluded that the image requires improvement. Apart from effort 
by the individual engineer, such improvement needs assistance from 
engineering institutions. Failure of engineers to examine their status 
and to explain their actions may lead to their existence as mere 
technical clerks in an ever-growing crowd of employees with terti- 
ary degree qualifications. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 24469, 24473, 24482, 24537, 24941 


24621 (BNL—23540) Will lightwave communications be useful. 
Thorndike, A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 5p. (CONF-770753—3). Dep. 
NTIS, PC A02/MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Within the last ten years or so, glass fibers have been devel- 
oped that are capable of transmitting optical signals over distances 
that are long enough to have potential use for many kinds of 
communications. They may replace wires, coaxial cable, and micro- 
wave links in many applications, and some forecasters expect them 
to do so within the next ten years or so. A technology assessment of 
lightwave communication systems is presented. 


24822 (CONF-770151—1) Proper startup of cooling tower sys- 
tems prevent initial corrosion and fouling. Puckorius, P.R. (Puckorius 
(P.R.) and Associates, Cleveland, Ohio (USA)). 1977. 12p. Puckorius 
and Associates, Cleveland, OH. 

From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

Proper startup of new industrial cooling tower systems re- 
quires knowledge of the problems that can occur, the ability to 
recognize where they will occur, and the proper action to prevent or 
minimize them. All of the components in the cooling system must be 
considered individually and collectively, particularly the cooling 
tower and the heat exchange equipment. The procedure for cooling 
tower start-up, the protection of heat exchanger components and 
water treatment controls to prevent equipment corrosion are dis- 
cussed. (LCL) 


24823 (CONF-77015i—2) Field examination of cooling tower 
testing methodology. Wilber, K.R.; Maulbetsch, J.S. (Environmental 
Systems Corp., Knoxville, Tenn. (USA); Electric Power Research 
Inst., Palo Alto, Calif. (USA)). 1977. 20p. Power Research Inst., 
Palo Alto, CA. 

From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

Preliminary data were acquired on a crossflow mechanical 
draft cooling tower to assess the impact of wet-bulb temperature 
sensor deployment on the evaluation of cooling tower capability. 
The results of this study show that: instruments are commercially 
available which can provide reasonably accurate measurements of 
wet-bulb temperature; automated data acquisition techniques have 
been demonstrated which accurately characterize inlet wet-bulb 
temperatures at multiple heights, in a near simultaneous fashion, 
without excessive manpower requirements; and significant recircula- 
tion can occur under wind conditions which fall within the con- 
straints of the current test codes. Test methods used do not typically 
account for related increases in leeward wet-bulb temperature under 
these conditions, and therefore calculated capabilities may be in 
error. 
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24824 (CONF-770151—4) How to repair a cooling tower. Willa, 
J.L.; Hoffmann, D. (Lillie-Hoffmann Cooling Towers, Inc., St. 
Louis, Mo. (USA)). 1977. 17p. TIC. 

From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

Details are presented on when, why, and how to repair 
wooden cooling towers in order to maintain a quality piece of 
equipment which gives good thermal performance. (LCL) 


24825 (FE—2556-11) Development of a ceramic tube heat ex- 
changer with relaxing joint. Monthly technical progress report, No- 
vember 1—December 1, 1977. Ward, M.E.; Napier, J.C. (Solar, San 
Diego, Calif. (USA)). 10 Dec 1977. Contract EF-77-C-01-2556. 27p. 
Dep. NTIS, PC A03/MF AO1. 

High temperature radial compression tests on sintered silicon 
carbide (NC-430, Norton) were completed; high temperature radial 
compression tests on Super KT silicon carbide (Carborundum) were 
started; glass relaxing joint relaxation/deflection test completed. 
Results show negligible increase in leakage. Glass joint now under- 
going 500 hour thermal stability test. Glass extrusion test being 
prepared; gas tight permanent joints made using tube-sleeve silicon 
joint; ceramic heat exchanger ceramic-to-metal joint detail. 


24826 (PNL—2405) NEWCAS: an interactive computer program 
for particle size analysis. Hill, M.A.; Watson, C.R.; Moss, O.R. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Dec 
1977. Contract EY-76-C-06-1830. 76p. Dep. NTIS, PC A0S/MF 
AOl. 

Portions of document are illegible. 

NEWCAS, a FORTRAN program executable on PDP 11/ 
70, was used to calculate the respirable fraction of aerosols from 
cascade impactor data. This report describes how NEWCAS works 
and how to use it. Included is a complete program —¢y 4 A novel 
feature of the program is the method used to display a log-normal 
probability plot on an ordinary (non-graphics) computer terminal. 
Calculations are independent of how the stage activity is measured. 
awe always assumes a log-normal distribution. 8 figures. 
(RWR 


24827 (SAND—75-0564) Development of a parachute recovery 
system for a reentry nose cone (NRV). Pepper, W.B. . (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Sep 1977. Comsinet EY-76-C-04-0789. 
4lp. Dep. NTIS, PC A02/MF AO1. 

A two-stage parachute system consisting of a 19-in. dia ribbon 
parachute and a 3-ft dia guide surface parachute which is deployed 
1.9 s after initial deployment is described. A 1.25 ft* ram air-filled 
flotation bag with radio beacon is used for ocean recovery of the 40- 
Ib nose cone. Recovery was initiated by jettisoning 60 percent of the 
initial reentry mass prior to parachute deployment. 


24828 (SAND—77-1712) Initial response of a rock penetrator. 
Longcope, D.B.; Grady, D.E. (Sandia Labs., es N. “+ 
(USA)). Dec 1977. Contract EY-76-C-04-0789. 30p. Dep. NTI 

A03/MF A0O1. 

An analysis based on elastic rod theory is given for the early- 
time axisymmetric response of pointed penetrators. Results of mea- 
surements by laser interferometry of the back surface particle veloc- 
ity of laboratory scale penetrators impacted by sandstone targets are 
presented. Values of the initial pressure on the penetrator tip are 
determined which give good agreement between the analytical and 
experimental results. These initial tip pressures are found to be 
approximated by the stress-particle velocity Hugoniot for the target 
material. 


24829 (SAND—77-8276) SHELL SHOCK structural code (third 
edition). Grant, J.E.; Gabrielson, V.K. (Sandia Labs., Livermore, 
Calif. (USA)). Jan 1978. Contract EY-76-C-04-0789. 123p. Dep. 
NTIS, PC A06/MF A0O1. 
SHELL SHOCK is a computer code that performs a fr 

cy analysis and determines the static and dynamic response of any 
structure represented by mass, damping, and stiffness matrices. 
These matrices may be formed directly by the user, formed internal- 
ly by the code from a finite-element model, or formed by a combina- 
tion of the two methods. SHELL SHOCK is primarily intended for 
analyzing three-dimensional axisymmetric structures modeled using 
structural elements generated by the code in which the spatial 
coordinates are uncoupled by Fourier harmonics. A three-dimen- 
sional axisymmetric structure is then reduced to a series of two- 
dimensional problems, which significantly reduce the computations 
required. Three types of structural elements (that are uncoupled by a 
Fourier series) are generated internally by the code: linear 

shells, and solids of revolution. Nonlinear beam elements are also 
uncoupled and included in the dynamic response computations. 


24830 Gamma irradiation plant. Tetzlaff, K.H. US Patent 
4,066,907. 3 Jan 1978. Priority date 15 Jan 1975, German, Federal 
Republic of (F.R. Germany). 8p. 

A gamma irradiation plant for the irradiation of objects or 
materials comprises irradiation equipment, buildings and storage 
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facilities. The objects or materials are irradiated on tiered columnar 
racks, besides being stored on racks before and after the irradiation 
treatment, transported to and from the racks as well as transferred 
from tier to tier by one or more goods handling appliances. The 
tiered columnar racks are arranged to rotate about their own vertical 
axes while being carried by a rotating carrier in a circular path 
around a radiation source in the middle. One or more shielding 
elements are attached to the rotating carrier in a position offset from 
the path of the rays emitted by the radiation source and from the axis 
of rotation of the tiered columnar racks, the shielding elements being 
so contrived that attenuation by them of the rays becomes greater 
with increasing distance from the path of the rays. 


24831 Heat pipe capable of operating against gravity and struc- 
tures utilizing same. Basiulis, A. (to Hughes Aircraft Co.). US Patent 
4,057,963. 15 Nov 1977. Filed date 11 Mar 1976. 6p. 

A heat pipe has its evaporator at its upper end and its 
condenser at its lower end and an adiabatic section separating the 
two so that capillary wicks or grooves do not extend through the 
heat pipe. A central liquid return tube extends between the evapora- 
tor and condenser. A vapor bubble generator is placed at the 
condenser section in the reservoir where the liquid state of the 
working fluid collects. When the vapor bubble generator is operated, 
bubbles form which, because of their buoyancy, will rise to the top 
of the central tube. As they rise, small amounts of working fluid in 
its liquid state will be carried with the bubbles and spill over the top 
of the tube and onto the evaporator wick. As a consequence, the 
heat pipe is insensitive to its vertical height and can operate against 
gravitational forces. 

24832 Discharge nozzle. Alperin, M. (to Flight Dynamic Re- 
search Corp., Van Nuys, Calif. (USA)). German(FRG) Patent 
2,632,079/A/. 17 Feb 1977. 17p. (In German). 

This invention concerns a discharge nozzle which produces 
maximum increase in exhaust for a minimum installed length. This 
discharge nozzle of rectangular crossection consists of a converging 
inlet section, which acts to mix the flow medium and an adjoining 
diffusor on the outflow side, which acts to diffuse the mixed flow 
material. Two primary injection nozzles arranged on opposite sides 
of discharge nozzle axis below the acute angle in the inlet section 
emit the flow medium to the discharge nozzle under pressure. In this 
way, flow material is taken from the environment into the inlet 
section and mixed with the injected flow medium. A nozzle for the 
diffusor jet is arranged in the diffusor, which prevents flow separa- 


tion from the diffusor wall and mixes with the core flow consisting 

of FB comy and induced flow materials. The flow medium of the 

diffusor jet can have the same or different physical and thermody- 

namic properties as the primary flow material. The walls of the 

diffusor section on the outflow side of the diffusor jet nozzle must 

as a large angle of divergence, in order to achieve effective jet 
iffusion. 


24833 (DOE-tr—42) Design for condensers. Uchara, H. Trans- 
ny — Netsu Kanri To Kogai; 28: No. 10, 83-89(1976). 41p. NTIS, 
AOl. 
Portions of document are illegible. 
Mathematical principles used in the design of condensers are 
presented. (TFD) 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 23700, 24340, 24354, 25479, 
25483, 25485, 25488 


24834 (CONF-771029—99) Magnetoelastic energy calculations 
for finite element analysis of superconductors. Akin, J.E.; Stoddart, 
W.C.T. (Tennessee Univ., Knoxville (USA). t. of Engineering 
Science and Mechanics; Texas Univ., Austin (USA); Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 4p. 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

It has been shown that the high current density and magnetic 
flux density associated with superconductors can make the magne- 
toelastic energy a significant portion of the total energy in a structur- 
al system. The present work presents a procedure for evaluating this 
magnetoelastic energy for use in the finite element analysis of the 
structural dynamics and stability of the superconductor. A simple, 
special case of the element matrices is illustrated. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


24835 Device for filling activated carbon-absorber air-filter cells 
with granulated activated carbon. Parish, H.C.; Allard, M.D.; Pettit, 
J.L.; Spulgis, IS. (to CVI Corp., Columbus, Ohio (USA)). 
German(FRG) Patent 2,603,468/A/. 18 Nov 1976. 39p. (In 
German). 
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The proposed device aims to carry out the filling procedure 
within the shortest time and with great uniformity and packing 
density. For this es there is a measuring device in the carbon 
feeding funnel of each absorber cell which is coupled with a distribu- 
tor. Numerous examples and claims are involved in this system and 
in the constructive structure of the distribution floors and the floor 
plate as well as of the shaft walls. 


HANDLING EQUIPMENT AND PROCEDURES 


24836 Vacuum cleaner for radioactively contaminated particles. 
Frye, B.L.; Pittman, M.G.; Runge, D.A.; Souza, L.C.; LaVoie, R.V. 
(to Secretary of the Navy). US Patent 4,061,480. 6 Dec 1977. Filed 
date 20 May 1976. 6p. 

A description is given of an apparatus which uses suction to 
draw ae nee through a high efficiency filter and con- 
tains such filtered particles in a disposable bladder-filter unit for 
subsequent disposal. The bladder-filter unit prevents the escape of 
filtered radioactive particles to the ambient atmosphere during the 
operation of the apparatus and also during disposal, as well as 
preventing the radioactive contamination of the remainder of the 
apparatus. 


24837 Radioactive syringe shield having retentive bushing. 
Foster, E.H.; Reiss, J.M. (to Atomic Products Corp.). US Patent 
4,062,353. 13 Dec 1977. Filed date 8 Jul 1976. 4p. 

A radioactive syringe shield for protecting a user from radi- 
ation emanating from a radioactive material disposed within an 
enclosed syringe has a removable arcuately shaped bushing position- 
able in the bore of the shield for decreasing the effective diameter 
thereof to support a syringe barrel against a single set screw. The 
bushing is inserted with the syringe barrel into an oversized bore in 
the shield permitting passage of the needle of the syringe with an 
intact needle cover, thereby maintaining sterility of the needle. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 23168 


24838 (CONF-771109—61) Some effects of packaging materials 
on critical arrays of fissile materials. Thomas, J.T.; Tang, J.S. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 12p. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The surface density representation of array criticality pro- 
vides a comprehensive display of criticality parameters of arrays of 
packaged fissile materials. The study leads to the following conclu- 
sions: (1) The mass limits established by the N 16.5 standard for air- 
spaced spherical units in water-reflected arrays may be adequate for 
transportation packages; (2) criticality assessments made for one 
fissile material can extended to other materials which have 
defined equivalent masses for array criticality of air-spaced units; and 
(3) a uniform minimum — of subcriticality can be established for 
transportation of packaged fissile materials. 


24839 (SAND—77-0419) Crash test of a nuclear spent fuel cask 
and truck transport system. Huerta, M.; Yoshimura, R.H. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jan 1978. Contract EY-76-C- 
04-0789. 17p. Dep. NTIS, PC A02/MF AO1. 

Sandia Laboratories has conducted a 96 kph (60 mph) full 
scale truck impact test for ERDA’s Environmental Control Tech- 
nology Division. Rockets propelled a 20, 500-kg (22-ton) cask 
mounted on its shipping trailer, coupled to a conventional cab-over 
tractor, into a massive, heavily reinforced concrete target. This 
summary report describes and compares the results of the computer 
analysis, scale model, and full scale tests. 


24840 (SAND—77-1462C) Crash testing of nuclear fuel shipping 
containers. Jefferson, R.M.; Yoshimura, H.R. (Sandia Labs., Albu- 

uerque, N.Mex. (USA)). Aug 1977. Contract EY-76-C-04-0789. 
ep. CONF-780107—1). MF AO1. 

From National academy of sciences; Washington, DC, USA 
(Jan 1978). 

Portions of document are illegible. 

In an attempt to understand the dynamics of extra severe 
transportation accidents and to evaluate state-of-the-art computation- 
al techniques for predicting the dynamic response of shipping casks 
involved in vehicular system crashes, the Environmental Control 
Technology Division of ERDA undertook a program with Sandia to 
investigate these areas. The program encompasses the following 
distinct major efforts. The first of these utilizes computational meth- 
ods for predicting the effects of the accident environment and, 
subsequently, to calculate the damage incurred by a container as the 
result of such an accident. The second phase involves the testing of 
/s-scale models of transportation systems. Through the use of 
instrumentation and high-speed motion photography the accident 
environments and physical damage mechanisms are studied in detail. 
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After correlating the results of these first two phases, a full scale 
event involving representative hardware is conducted. To date two 
of the three selected test scenarios have been completed. Results of 
the program to this point indicate that both computational tech- 
niques and scale modeling are viable engineering approaches to 
studying accident environments and physical damage to shipping 
casks. 


24841 (Y/DD—244) Safety analysis report for packaging (Oak 
Ridge Y-12 Plant model DT-14 package for enriched uranium). 
Hopper, C.M. . (Oak Ridge Y-12 Plant, Tenn. (USA)). 31 Jan 1978. 
Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF AOl. 

An evaluation was made of the Oak Ridge Y-12 Model DT- 
14 shipping container to demonstrate its compliance with federal 
regulations as a "Type B” package for the interstate transportation 
of fissile radioactive materials. Destructive testing and engineering 
evaluations were made to demonstrate the structural integrity and 
thermal resistance of the package. It is concluded that the package 
meets the requirements for Fissile Class II and III shipments of 
uranium of any **°U enrichments. Depending on the type, form, and 
contained hydrogenous materials, restrictions are placed on the 
contained masses of **°U in each package. 


24842 Container for radioactive objects. Bourdois, C.; Glachet, 
C.; Marchal, P.; Vertut, J. (to Commissariat a l'Energie Atomique). 
US Patent 4,066,909. 3 Jan 1977. Priority date 3 Oct 1975, France. 
10p. 


The container consists of a shielded body having an internal 
cavity and of a capsule which can be inserted into the cavity and is 
capable of sliding motion along the axis of this latter. The front face 
of the capsule is sealed by means of a removable door and the rear 
face is attached to an operating rod. The cavity is sealed beyond the 
front face of the capsule by means of a shielded element for position- 
ing a cover opposite to the removable door of the capsule. The 
cover cooperates with means for permitting leak-tight coupling or 
uncoupling of the cover and the capsule by displacing these latter in 
relative motion. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 23288 


24843 Pipelines. King, R.P. (to British Petroleum Co., Ltd.). US 
Patent 4,057,082. 8 Nov 1977. Priority date 5 Jun 1975, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 

A leak repair apparatus for use on an underwater pipeline has 
a compressible sealing element and a clamp which by means of 
screws and chains (passing around the pipeline) applies pressure to 
the sealing element to seal the leak. 


24844 Welding pipelines in dryland conditions underneath the 
sea. Laird, R. Engineer; 245: No. 6334/5, 44, 78(18 Aug 1977). 

Lockheed Petroleum Services has completed what it claims 
to be the world’s first subsea welded pipeline connection under dry, 
one atmosphere conditions. At a depth of 530 feet the company 
joined three 16 inch pipelines connecting the North Sea Thistle Field 
to the British National Oil Corporation's Thistle A platform, 130 
miles northeast of Sullom Voe. BNOC specified all-welded joints for 
maximum reliability and required that a one atmosphere, "shirts- 
leeves” environment be used. The corporation reckoned it was more 
cost-effective to provide engineers with an environment in which 
they could operate familiar equipment which they also used on dry 
land, than to train skilled divers to do oilfield engineers’ work. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


24845 Subterranean drilling and slurry mining. Bunnelle, P.R. 
(to FMC Corp.). US Patent 4,067,617. 10 Jan 1978. Filed date 4 Apr 
1977. 22p. 

A description is given of subterranean slurry mining with one 
or more mining nozzles which, during mining, directs a high pres- 
sure jet of liquid into a granular ore matrix to reduce the ore to a 
slurry which is thereafter pumped to the surface by an eductor pump 
including a high pressure eductor nozzle. The drilling and mining 
apparatus includes several different types of hydraulic control sys- 
tems which operates at or below system pressure and allows the 
apparatus to be changed between the mining and a drilling mode. 
During drilling, the liquid is directed through an open foot valve and 
drill bit into the well cavity being drilled to wash the cuttings to the 
surface at which time the mining and eductor nozzles are closed. 
During mining the control systems close the foot valve and control 
the opening of the mining nozzle (or nozzles) and eductor nozzle. 
When the control system includes one or more control conduits that 
extend to the surface, the system may be used to modulate the 
eductor nozzle, and depending upon the control system being used 
to selectively open or close the mining nozzle, thereby controlling 
the pressure or draw-down in the cavity. 
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24846 Bit packer for dual tube drilling. Ford, G.A. (to Walker- 
Neer Manufacturing Co., Inc.). US Patent 4,057,118. 8 Nov 1977. 
Filed date 2 Oct 1975. 8p. 

A bit packer for use with a string of dual concentric drill 
pipe, having inner and outer tubular members concentrically ar- 
ranged to mate with the inner and outer pipes of the drill string to 
provide an annular conduit for fluid from surface to bit and a central 
conduit for fluid and cuttings from bit to surface, is particularly 
characterized by flexible packing means mounted slidably and rotata- 
bly on the outer tubular member. The packing means deform against 
the hole wall to seal the annular space between the outer member 
and the hole wall. Upper and lower ports provide fluid communica- 
tion between the annular conduit and the annular space; when the 
packer is moved downwardly in the hole the packing means slides 
upwardly to close the upper port and open the lower port; when the 
packer is moved upwardly in the hole, the converse occurs. A 
milling collar is provided above the packing means. 


24847 Slim hold drilling. Striegler, J.H. (to Atlantic Richfield 
Co.). US Patent 4,057,116. 8 Nov 1977. Filed date 8 May 1974. 8p. 

A slim hole drilling method is described wherein a wellbore 
of a diameter no greater than about 6 inches is drilled using a drill 
pipe rotation rate of at least 500 rpm and rotating the drill pipe with 
at least one electric motor operably connected to the drill pipe. 
Drilling power units for carrying out the drilling method employ at 
least one electric motor in mechanical connection with the drill pipe 
for rotating the drill pipe and moving with same as it advances 
toward and away from the wellbore. 


LASERS 
REFER ALSO TO CITATION(S) 24781, 24821, 25276, 25552, 25553 


24848 (AD-A—043094) Resonant and non-resonant optical fre- 
quency mixing in simple molecular systems. Final report. Ward, J.F. 
(Michigan Univ., Ann Arbor (USA). Dept. of Physics). 28 Apr 1977. 
10p. NTIS PC A02/MF AO1. 

A technique based on dc-electric-field induced optical 
second-harmonic generation for measuring second- and third-order 
electric polarizabilities of molecules in the vapor phase has been 
developed. The technique has been used to produce detailed and 
precise data for a wide range of molecules which exist either as gases 
or liquids at ambient temperature. Hypolarizabilities give rise to 
phenomena such as optical frequency mixing, modulation and de- 
modulation. Vapors offer technological advantages over crystals for 
these purposes but the main motivation in our present work is to gain 
a detailed, fundamental understanding of these properties in the 
simplest possible molecular systems. This ruby laser radiation is in 
resonance with two-photon transition in cesium and this system is a 
useful one in which to study a number of resonant nonlinear optical 
processes: two-photon absorption and subsequent fluorescence, third 
harmonic generation, and four-photon parametric oscillation. 


24849 (AD-A—043303) Electro-aerodynamic laser-beam-param- 
eter measurements. Interim report, January—July 1976. Olson, R.A.; 
Grosjean, D.F.; Sarka, B. Jr. (Systems Research Labs., Inc., Dayton, 
Ohio (USA). Research Applications Div.). Sep 1976. 18p. (SRL— 
7615). NTIS PC A02/MF AOl. 

A diagnostic system to measure the beam power and quality 
of the Air Force Aero Propulsion Laboratory 15-kW COs electro- 
aerodynamic laser has been designed, fabricated, and tested. An anti- 
reflection-coated ZnSe beam splitter was employed to split off a 
small fraction (0.5%) of the main laser beam for diagnostic purposes. 

e low-power beam was split again to provide two beams for 
power and energy-distribution measurements, concurrent with 
sample irradiation by the main beam. An electrically calibrated disc 
calorimeter was used to measure beam power. The temporal and 
spatial energy distributions were measured by means of a mechani- 
cally scanned, one-dimensional pyrolytic array. This provided a 16 x 
16-element two-dimensional map of the beam profile at a rate of up 
to 10 Hz. High-speed data acquisition was accomplished by transmit- 
ting the digital data to a PDP-8A minicomputer system (located in a 
central control room) configured for tape-cassette mass storage and 
hard-copy plotting. Initial experimental spatial/temporal beam- 
energy distributions obtained with this system have demonstrated 
the efficacy of this beam-profiling technique. 


24850 (AD-A—043393) An internal phonon theory for the ther- 
mal dependence of linewidth in Nd(+3) YAG. Technical report. Moor- 
adian, G.C. (Naval Ocean Systems Center, San Diego, Calif. 
(USA)). 25 Apr 1977. 58p. (NOSC/TR—109). NTIS PC A04/MF 
AOl. 


Since nonradiative processes affect such critical parameters in 
solid-state laser operations as linewidth of optical transitions and 
energy-level exchange, an understanding of the coupling between 
radiative and nonradiative processes is important. This document 
reports upon one aspect of this interaction by developing an internal 
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phonon theory for the thermal dependence of linewidth in Nd(+3) 
YAG. 


24851 (AD-A—043523) Toric resonator experimental study. 
Final report. (Perkin-Elmer Corp., Norwalk, Conn. (USA). Electro- 
Optical Div.). Jul 1977. 135p. NTIS PC A07/MF AO1. 

An experimental study of several unstable resonator concepts 
for annular gain volume lasers has been performed. The annular 
ot is potentially advantageous for lasers employing radial 

low of gain media across the optical resonator axis. The objectives 
of this study were to determine the ability of each resonator concept 
to support a single low-order transverse mode, and to measure its 
sensitivity to various misalignments and figure errors. The configura- 
tions tested were the ‘converging’ wave resonator of Chodzko, and 
several variations of the half-symmetric unstable resonator with an 
intracavity axicon (HSURIA). Several different annular gain cells 
were designed and used in these test including an annular dye cell 
(visible) and a flash photolysis DF (IR) gain cell, each stimulated by 
a central flash lamp. The ‘converging wave’ resonator did not 
produce the desired single low order transverse mode and its charac- 
teristics were sensitive to small misalignments (approximately 10 
micro rad). Results obtained for the HSURIA show evidence of 
fundamental mode output (less than or equal to 2 lambda/D diver- 
gence) and high sensitivity to msialignments. Modification of the 
cavity with a hollow corner reflector in place of the spherical 
feedback mirror significantly reduces this misalignment sensitivity. 


24852 (ATR—78(8127)-1) Isotopic HCI transfer laser. Badcock, 
C.C.; Hwang, W.C.; Kalsch, J.F.; Kamada, R.F. (Aerospace Corp., 
El Segundo, Calif. (USA). Chemistry and Physics Lab.). 15 Dec 
1977. Contract EY-76-C-03-1017. 15p. Dep. NTIS, PC A02/MF 
AOl. 

An HC] laser which uses isotopic V-V energy transfer colli- 
sions as a pumping mechanism has been demonstrated. This multiline 
laser, which utilized an intracavity cold gas isotope filter, increased 
the energy from the P; lines of H*7Cl while decreasng the energies 
of the P; and P» lines of H**°Cl. Previously unreported lines, includ- 
ing emission from R branch transitions, have also been observed 
from single-line HC] and HBr lasers. 


24853 (COO/4251—2) Efficient high energy infrared third har- 
monic generation in gases and liquids for laser fusion applications. 
Quarterly progress report, June 1, 1977—August 31, 1977. Kildal, H.; 
Brueck, S.R.J. (Massachusetts Inst. of Tech., Lexington (USA). 
Lincoln Lab.). Sep 1977. Contract ES-77-S-02-4251. 7p. Dep. NTIS, 
PC A02/MF AO. 

During this reporting period experimental work has concen- 
trated on verifying the theoretical analysis of the four-wave mixing 
process in liquid CO using two CO, lasers. We have demonstrated 
that efficient sum frequency generation can be obtained using several 
different combinations of CO2 pump frequencies. Both the absolute 
magnitude of the nonlinear susceptibility and the polarization depen- 
dence have been investigated. Difference frequency generation proc- 
esses have also been demonstrated. We have continued our search 
for other media suitable for tripling CO laser radiation with experi- 
mental Raman measurements on CH, and CD, liquid and a theoreti- 
cal analysis of SF¢ dissolved in host liquids. Tripling of HF laser 
radiation in HF gas has also been analyzed. 


24854 (COO/4275—1) Metal vapor excimer laser. Quarterly 
progress report, May 1, 1977—July 31, 1977. Kovacs, M.A.; Jacob, 
J.H. (Avco-Everett Research Lab., Everett, Mass. (USA)). Oct 
pry Contract ES-77-C-02-4275. 27p. Dep. NTIS, PC A03/MF 
A0l. 

The CdHg excimer program will attempt to determine the 
existence of optical gain in a discharge pumped high temperature 
medium. This first quarterly contract period primarily involves 
detailed design of the experimental apparatus capable of producing 
high temperature metal vapor. The report begins with the general 
considerations which went into designing the experiment and fol- 
lows with descriptions and schematics of the experiment as presently 
conceived. 


24855 (LA—7099-T) Theoretical assessment of radiation damage 
effects in a proposed gamma-ray laser system. Schwenn, H.R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jan 1978. Contract W-7405- 
ENG-36. 98p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

The paper is addressed to the question of the feasibility of 
pumping a gamma-ray laser (graser) with a nuclear explosion; in 
particular, to the problem of estimating the reduction of the cross 
section for stimulated emission, caused by radiation damage associat- 
ed with neutron pumping, as far as this can be determined from 
present understanding of the effects of radiation damage on the 
Moessbauer effect. The damage associated with neutron pumping of 
a graser is assessed in terms of the radiation damage model proposed 
by Kinchin and Pease. (TFD) 
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24856 (N—-77-27379) A shock isolator for diode laser operation 
on a closed-cycle refrigerator. Jennings, D.F.; Hillman, J.J. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). God- 
dard Space Flight Center). Jun 1977. 10p. (NASA-TM-X—71354; 
X—693-77-143). NTIS PC A02/MF AO1. 

A device developed to isolate the diode laser from impact 
shocks delivered during the expansion phase of the Solvay cycle of a 
helium refrigerator is briefly described. The device uses intermediate 
cold stations in the stand-off, which permit the stand-off to be short 
and rigid while minimizing the thermal load at the diode mount. 


24857 (UCRL—13648-1) Performance of large xenon flashtubes 
for Nd: glass disc lasers. Technical report No. B-4420. Newell, P.B. 
(EG and G, Inc., Salem, Mass. (USA). Electro Optics Div.). Jan 
1975. Contract W-7405-ENG-48. 63p. Dep. NTIS, PC A04/MF 
AOl. 

The purpose of the study was to characterize parametrically 
the performance of the flashlamps used as optical pumps in the 
lasers. One particular goal was to determine if many small lamps 
could be replaced by fewer large ones without an efficiency loss. 
Not only would this improve the cost-effectiveness of the design, but 
it would also improve operating reliability by reducing the total 
number of components in the system. Specifically, LLL would view 
the program as successful if one or more of the following three goals 
were met: (1) improved pumping efficiency of ED-2 glass for fixed 
energy input and for a fixed shot life, compared to a reference lamp 
and circuit; (2) demonstrated pumping efficiency of large bore lamps 
equal to or better than 1 cm bore lamps at constant shot life; and (3) 
demonstrated constant pumping efficiency with greatly increased 
shot life. One important result of the study was confirmation of the 
fact that the pumping efficiency of a larger bore (1.9 cm) lamp is 
slightly more efficient than 1.0 cm bore lamps used as standards. 
This meets the requirement of the first two objectives listed. (TFD) 


24858 (UCRL—13648-2) Performance of large xenon flashtubes 
for Nd: glass disc lasers: Phase 2. Technical report No. B-4436. 
Benson, A.P.; Newell, P.B. (EG and G, Inc., Salem, Mass. (USA). 
Electro Optics Div.). Jun 1975. Contract W-7405-ENG-48. 63p. 
Dep. NTIS, PC A04/MF AO1. 

The University of California, Lawrence Livermore Labora- 
tory (LLL), has embarked upon a project to construct a large 
neodymium-glass laser and, in order to optimize the design, has 
undertaken several studies to characterize the performance of the 
xenon flashtube that is used as the optical pump. The report contains 
four sections. Section 2 deals with the efficiency of lamps to generate 
1.06 ys fluorescence in the laser glass. The results, which include the 
bore of 1.5 cm now being actually used in the laser, are compared 
with similar measurements reported in the final report of the initial 
phase of these studies. Sections 3 and 4 report the use of a high-speed 
framing camera in the study of the optical depth and the growth rate 
of the arc channel within the lamp, respectively. These data are 
useful in optimizing the pump chamber reflector design. Section 5 
makes use of the same camera to observe the initial stages of lamp 
explosion. This information is useful for identifying factors that 
relate to the infant mortality of lamps in the actual laser. 


24859 (UCRL—13708, pp 1-13) Production of CS(a*7) in the 
photodissociation of CS. below 1600 A. Black, G.; Sharpless, R.L.; 
Slanger, T.G. 10 Dec 1976. 

In Research on high-energy storage for laser amplifiers. Final 
report. 


24860 (Y—2108) Mechanical deflection analysis of diamond- 
turned reflective optics. Stoneking, J.E.; Gerth, H.L. (Oak Ridge Y- 
12 Plant, Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 23p. 
Dep. NTIS, PC A02/MF AO1. 

An analytical technique has been developed that predicts the 
amount of warpage that metal reflective mirrors sustain due to 
various support and load conditions. The laser fusion project being 
conducted at LASL requires that metal reflective optics be fabricat- 
ed by diamond turning. The diamond-turning process imposes some 
unusual loading conditions which result in mirror warpage. The 
finite-element method is used to compute mirror surface displace- 
ments resulting from these support and load conditions. Surface 
warpage is then determined by a best-fit comparison of these data to 
the desired surface contour. The technique is not limited to diamond 
turning, but can be used to predict warpage from a variety of 
loading conditions placed on the mirrors. 


24861 Injection laser array. McGroddy, J.C.; Zory, P.S. Jr. (to 
International Business Machines Corp.). US Patent 4,069,463. 17 Jan 
1978. Filed date 2 Sep 1976. 6p. 

An array of cous spaced injection lasers is mounted upon a 
common substrate of grooved semiconductor or insulating material, 
with the active (hot) layers of the lasers as close as possible to the 
substrate. Individual grooves of relatively large cross-sectional area 
are formed in the portions of the substrate upon which the respective 
lasers are seated, each of these grooves underlying a respective one 
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of the lasers, and each groove is filled with a material that has high 
thermal and electrical conductivity, thereby providing a massive 
beam lead which also serves to dissipate heat generated by the 
respective laser. The walls of the grooves are treated to provide 
electrical isolation between the beam leads, so that these leads can be 
used to establish individual switching connections to the active 
elements of the respective lasers. With this arrangement, individual 
lasers in the array can be independently switched on and off as 
needed during a multiple beam scan, and each laser has an individual 
heat sink for efficiently dissipating the heat that it generates. 


24862 Power laser chain. Farcy, J.C.; Girard, G.; Michon, M. 
(to Compagnie General d’Electricite). US Patent 4,069,458. 17 Jan 
1978. Priority date 15 Jan 1975, France. 4p. 

Two amplifying elements are separated by a linear polarizer 
placed between two polarization transformers such as a quarter 
wave plate or a Fresnel parallelepiped, this preventing auto-oscilla- 
tors in the amplifying chain, it being possible to repeat that sequence 
several times in the chain. 


24863 Laser multiline selection method and means. Bhaumik, 
M.L.; Hasserjian, G. (to Northrop Corp.). US Patent 4,068,195. 10 
Jan 1978. Filed date 26 Jun 1975. 6p. 

A multiline laser and method of operating it comprises selec- 
tively controlling the vibrational bands or lines emitted by the laser 
through incorporating into the laser an intracavity gas cell which 
contains sufficient concentration of molecules of at least one gas that 
will prevent at least one of the lines of the laser from achieving 
sufficient gain to lase in an undesirable line, leaving the laser oscilla- 
tion to build up in the remaining lines. 


24864 Laser system. Malarkey, E.C.; Pautienus, R.P. (to Wes- 
tinghouse Electric Corp.). US Patent 4,068,194. 10 Jan 1978. Filed 
date 26 Apr 1976. 6p. 

A gas laser system is described utilizing a mixture of water 
vapor, hydrogen or hydrogen deuteride and nitrogen wherein mo- 
lecular vibrations are excited in the hydrogen or hydrogen deuteride 
in an electric discharge and the vibrational energy is stored until, by 
means of near-resonant energy exchange collisions, it is transferred 
to the active laser water molecules. Nitrogen is added to stabilize the 
discharge and allow coherent emission at 4.6 microns with a theo- 
retical efficiency of about 58%. 


24865 Gas laser starting. Hintz, R.T.; Rogers, F.T. (to Secre- 
tary of the Navy). US Patent 4,068,192. 10 Jan 1978. Filed date 15 
Apr 1976. 4p. 

A starting device for a sealed, cross-flow gas laser for operat- 
ing at least two electric discharges simultaneously in a single laser 
cavity uses primary fins between the cathodes and anodes of the 
cavity as intermediate electrodes. A series of high voltage relays and 
resistors are placed in parallel with the discharge path between 
adjacent fin electrodes and by switching out pairs of relays current is 
coupled to the discharge path, one fin at a time. 


24866 Laser system having frequency doubling. Ferguson, G.D. 
(to Secretary of the Navy). US Patent 4,068,190. 10 Jan 1978. Filed 
date 9 Feb 1976. 6p. 

A description is given of a laser system for ocean radar 
applications having a resonant chamber for producing a pair of 
homogenized, singularly polarized output beams having identical 
pulse widths and energies. A quarter wave plate is inserted within 
the optical path of the resonant chamber and rotates the birefrin- 
gence effects of a laser crystal positioned within the chamber to 
generate a pair of homogenized, orthogonally polarized beams. A 
selected one of the orthogonally polarized beams is transmitted 
through a half wave plate and joins with the remaining beam for 
passage through a telescope assembly to minimize the cross-sectional 
area of the beams. A double crystal receives the telescoped beams 
and doubles the frequency thereof to form the pair of homogenized 
output beams having light energy in the green spectrum. 


24867 Soft power supply for pulsed laser. Barker, G.C. (to 
Coherent Radiation). US Patent 4,061,986. 6 Dec 1977. Filed date 2 
Jan 1976. 6p. 

A pulsed power supply for a gas discharge laser is described. 
A main dc power supply is connected in series with a current limited 
dc power supply and a gas discharge laser and with diode means 
connected across the second power supply for bypassing the second 
power supply and conducting current from the main power supply 
to the laser after the laser ionizes. 


24868 Operation of an HF (SF + Hz) TE laser at 10-kHz pulse 
repetition rates. Brandelik, J.E. (Systems Research Lab., Dayton, 
OH); Paulson, R.F. JEEE J. Quant. Electron.; QE-13: No. 12, 933- 
935(Dec 1977). 

A flowing HF transverse excitation (TE) discharge laser has 
been operated at 10* pps for up to 10° pulses. Preliminary testing at 
100 pps produced 350-yJ/pulse output with reduced outputs at 
higher pulse rates. 
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24869 Laser cavity dumping using an antiresonant ring. Trutna, 
R.; Siegman, A.E. (Stanford Univ., CA). IEEE J. Quant. Electron.; 
QE-13: No. 12, 955-962(Dec 1977). 

A new method for laser cavity dumping using an antiresonant 
ring laser-cavity and an electrooptic phase modulator has been 
demonstrated on a CO: laser at 10.6 wm. Experimental results are 
summarized and the cavity and modulator design considerations for 
this type of cavity dumping are reviewed. Although the initial 
experiments were done at 10.6 wm, the antiresonant ring technique 
may be particularly advantageous for high-power lasers such as ruby 
and Nd:glass in the visible and near IR. A modified form of the 
antiresonant ring for accomplishing extremely fast phase switching is 
also proposed. 


24870 Peripherally cooled laser lens assembly. Brubaker, H.A.; 
Simmons, G.P.; Streight, W.E. (to Caterpillar Tractor Co.). US 
Patent 4,057,332. 8 Nov 1977. Filed date 21 Apr 1976. 4p. 

A fluid cooled lens assembly is provided which comprises a 
housing mounting a lens or window where a window is a lens with 
infinite radius of curvature therein and a cooling passage included in 
the housing for directing coolant fluid around the lens periphery 
from an inlet through an outlet in the housing. Turbulators in the 
form of protuberances spaced throughout the cooling passage re- 
strict the flow of fluid and thereby cause turbulence to assist and 
enhance the heat transfer effect of the fluid. The cooling passage 
turbulators are formed within one of a pair of mounting rings 
comprising the housing. 


24871 Modulation behavior of semiconductor injection lasers. 
Arnold, G.; Russer, P. (Allgemeine Elektricitaets-Gesellschaft AEG 
Telefunken, Ulm (Germany, F.R.). Forschungsinstitut). Appl. Phys.; 
14: No. 3, 255-268(Nov 1977). 

GaAs double heterostructure semiconductor injection lasers 
which now exhibit more than 25,000 h cw room temperature lifetime 
are of great interest for future use as directly modulated transmitters 
for high bit-rate fiber optical communications. The effects limiting 
this application are modulation distortions, spectral width and addi- 
tional spectral broadening in the case of modulation and spontaneous 
fluctuations of the output power. The dynamic and spectral behavior 
of injection lasers, the methods of high bit-rate modulation and the 
improvement of the high bit-rate modulation capability by coupling 
two lasers are discussed. 


24872 Laser dye stability. Pt. 3. Bicyclic dyes in ethanol. Fletch- 
er, A.N. (Naval Weapons Center, China Lake, Calif. (USA). Re- 
search Dept.). Appl. Phys.; 14: No. 3, 295-302(Nov 1977). 

A commercial coaxial xenon flashlamp has been used to 
evaluate the stability of a variety of coumarin and quinolone laser 
dyes. The lasing characteristics of over 30 dyes have been quantita- 
tively evaluated as a function of the total excitation energy to which 
recirculating dye solution has been exposed. Degradation constants 
were determined an an evaluation was made of the effects of 
functional group variation upon the stability of the dyes. Comparison 
with the data of other workers revealed that exclusion of excitation 
energy below 220 nm does not change the stability of 4-methyl 
coumarins, but can increase the stability of other coumarins as much 
as 50 fold. 


24873 Properties and current-voltage characteristics of dis- 
charges in waveguide gas lasers. Schuoecker, D.; Reif, W.; Erlacher, 
R. (Technische Univ., Vienna (Austria). Inst. fuer Hochfrequenz- 
technik, Nachrichtentechnik 1); Schiffner, G. (Siemens A.G., Muen- 
chen (Germany, F.R.). Zentrale Forschung und Entwicklung). Appl. 
Phys.; 14: No. 3, 277-282(Nov 1977). 

The paper deals with the properties and I-V characteristics of 
discharges in narrow capillaries used, for example, for He-Ne wave- 
guide lasers. It has been observed that discharges in He-Ne wave- 
guide lasers are unstable because of the strongly falling characteris- 
tic. A theory is presented which assumes that at low currents wall 
charges restrict the positive column to a narrow plasma channel and 
are the main reason for the observed falling characteristic. A numeri- 
cal evaluation for helium gives results which agree well with experi- 
mental data. 


24874 Transverse mode control in high gain, millimeter bore, 
waveguide lasers. Roullard, F.P. III; Bass, M. (Univ. of Southern 
California, Los Angeles). JEEE J. Quant. Electron.; QE-13: No. 10, 
813-819(Oct 1977). 

A technique is presented for assuring TEMoo transverse mode 
operation in visible wavelength lasers with bore diameters of 0.1 to 
1.0 mm. This then is a solution to the problem of obtaining TEMoo 
mode output from pulse pumped dye lasers which have high and 
non-uniform gain. The desired mode control is achieved by confin- 
ing the lasing medium in a waveguide and placing each resonator 
mirror so that its focal plane, rather than its center of curvature, lies 
at the nearest waveguide opening. Thus, the far-field pattern of the 
field distribution emerging from the waveguide opening is focused 
by the mirror back inte the waveguide. For the proper choice of 
mirror curvature, the width of the central lobe of the far-field 





2556 ENERGY RESEARCH ABSTRACTS 


pattern is such that over 99 percent of the energy couples into the 
two lowest order modes of the waveguide. Analysis of the resonator 
shows that a TEMoo mode having a curved wavefront at the 
waveguide opening couples primarily to both the EHi and EHiz 
waveguide modes. The amplitudes of the EHi: and EHiz modes, 
however, have a complex phase difference which results in a refo- 
cussing of the field distribution when both propagate in a hollow 
waveguide. The refocusing is shown to be a periodic function of the 
length of the waveguide. In addition, it is shown that as a result of 
gain or propagation loss differences for the two waveguide modes, 
the phase radius of curvature of the TEMoo mode of a waveguide 
resonator does not in general match the mirror curvatures. This 
model of TEMoo mode coupling to the EHi: plus EHi2 modes results 
in a clearer physical insight into the interaction between the wave- 
guide and free space portions of the resonator. 


24875 c-w optically pumped laser action in D2.CO, HD CO, and 
(H2CO)s. Dangoisse, D.; Deldalle, A.; Splingard, J.P.; Bellet, J. 
(Universite des Sciences et Techniques de Lille, Villeneuve d’Ascq, 
France). JEEE J. Quant. Electron.; QE-13: No. 9, 730-731(Sep 1977). 

Twenty c-w laser lines with wavelengths between 195 and 
949 um were observed in optically pumped formaldehyde-deuterat- 
ed species and trioxane, all excited by a c-w COs laser. 


24876 c-w operation of an intracavity pumped molecular submilli- 
meter-wave laser. Koepf, G.A. (Goddard Space Flight Center, 
Greenbelt, MD). JEEE J. Quant. Electron.; QE-13: No. 9, 732- 
734(Sep 1977). 

The 373-um line of CHsCN was operated in a c-w mode in an 
arrangement where the submillimeter (SMM)-wave laser is placed 
inside the resonator of the CO. pump laser. 1 mW of c-w output 
power was obtained; this is five times the power of a comparable 
SMM-wave laser in the common extracavity arrangement. In a 
pulsed mode, a peak power of 46 mW was measured. 


24877 Dual-polarized ring lasers. Sanders, V.E. (Litton Guid- 
ance and Control Systems, Woodland Hills, CA); Kiehn, R.M. JEEE 
J. Quant. Electron.; QE-13: No. 9, 739-744(Sep 1977). 

Simultaneous laser oscillation of four nondegenerate polariza- 
tion and propagation direction eigenstates of a single TEMoo mode 
was observed in a ring laser cavity. The observed polarization and 
frequency properties of the ring laser were analyzed in terms of the 
Jones matrix calculus. 


24878 Kinetic processes in continuously pulsed copper halide 
lasers. Liu, C.S.; Feldman, D.W.; Pack, J.L.; Weaver, L.A. (Wes- 
tinghouse Research Labs., Pittsburgh). JEEE J. Quant. Electron.; 
QE-13: No. 9, 744-751(Sep 1977). 

Absorption measurements in the afterglow of electrically 
excited copper halide laser mixtures are described. Ground state and 
metastable copper density decay rates determine the optimum delay 
for application of a second electrical pulse. Output energy densities 
of 45 pJ . cm™* have been observed for single-pulse conditions. Gas 
temperature increases limit the electrical pulse energy which can be 
applied on a continuous basis, and in this regime the output energy 
density is reduced to approximately 11 pJ . cm~* due to the de- 
creased pulse energy and cumulative population effects. Thermal 
gradients and radial cataphoresis are suggested as explanations for 
observed transient effects in the multipulse output envelope. Aver- 
age 5106 A power levels of 1.34 W at 0.3% efficiency were observed 
within 18 kHz burst-mode pulses applied at low duty cycle. 


24879 Radiative and kinetic mechanisms in bound-free excimer 
lasers, Werner, C.W. (Massachusetts Inst. of Tech., Cambridge); 
George, E.V.; Hoff, P.W.; Rhodes, C.K. JEEE J. Quant. Electron.; 
QE-13: No. 9, 769-783(Sep 1977). 

An interactive kinetic model for bound-free excimer lasers is 
described, with particular emphasis on the electron beam pum 
rare gas systems. Important kinetic processes and the interaction of 
the photon field with excited states are examined in detail. Applica- 
tion of the model to the xenon and krypton oscillators yields results 
which are in good agreement with experimentally observed quanti- 
ties. It is found that the collisional coupling of the excimer singlet 
and triplet manifolds in combination with the losses arising from 
photoionization play an important role in determining the perform- 
ance. Numerical values of the parameters used in the computational 
model are given. 


24880 Laser for the production of white light. Wang, Shing 
Chung. (to Xerox Corp., Rochester, N.Y. (USA)). German(FRG) 
Patent 2,646,400/A/. 21 Apr 1977. 25p. (In German). 

A He-Cd laser system is described, that gives simultaneously 
laser radiation from the different transitions of the Cd-ions. All lines 
together yield a white spectrum. The red, green and blue parts of the 
spectrum may be used to sean and reproduce colored documents. 


24881 Multi-kilowatt industrial CO. lasers: a survey. Locke, 
E.V. (Locke Technology, Inc., Wakefield, MA). pp 2-10 of In 
Industrial applications of high power laser technology. Ready, J.F. 
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(ed.). Palos Verdes Estates, CA; Society of Photo-Optical Instru- 
mentation Engineers (1977). 

From 20. annual SPIE technical symposium; San Diego, CA, 
USA (24 Aug 1976). 

See CONF-760832—P2. 

Recent advances in laser technology have resulted in the 
development of multi-kilowatt lasers which have been engineered 
for industrial applications. The paper summarizes some of these 
technological developments, and describes the characteristics of the 
laser systems. Emphasis has been ag eee on the description of multi- 
kilowatt processing systems which have been delivered to industry. 


24882 NASA high-power carbon dioxide laser: a versatile tool for 
laser applications. Lancashire, R.B.; Alger, D.L.; Manista, E.J.; 
Slaby, J.G.; Dunning, J.W.; Stubbs, R.M. (Lewis Research Center, 
Cleveland). pp 11-19 of In Industrial applications of high power laser 
technology. Ready, J.F. (ed.). Palos Verdes Estates, CA; Society of 
Photo-Optical Instrumentation Engineers (1977). 

From 20. annual SPIE technical symposium; San Diego, CA, 
USA (24 Aug 1976). 

See CONF-760832—P2. 

The NASA Lewis Research Center has designed and fabri- 
cated a closed-cycle, continuous wave CO: high-power laser to 
support research for the identification and evaluation of possible 
high-power laser applications. The device is designed to generate up 
to 70 kW of laser power in annular-shape beams from 1 to 9 cm in 
dia. Electric discharge, either self-sustained or electron-beam-sus- 
tained, is used for excitation. This laser facility can be used in two 
ways. First, it provides a versatile tool on which research can be 
performed to advance the state-of-the-art technology of high-power 
CO, lasers in such areas as electric excitation, laser chemistry, and 
quality of output beams, all of which are important whether the laser 
application is poenest or industry oriented. Second, the facility 
provides a well-defined, continuous wave beam for various applica- 
tion experiments, such as propulsion, power conversion, and materi- 
als processing. 


24883 Characteristics of cross gas flow c-w CO, laser. Matoba, 
M.; Nakai, S.; Yamanaka, C. (Osaka Univ.). Electr. Eng. Jpn. (Engl. 
Transl.); 97: No. 1, 7-13(1977). 

Translated from Denki Gakkai Ronbunshi; 97A: No. 1, 26- 
32(Jan 1977). 

Because of its high efficiency, low noise, high stability and 
ease in handling, the high-flowrate c-w COz laser is the most 
promising among various high-power c-w COz lasers for its industri- 
al application in the future. In this type of laser, the laser gas 
circulates in a closed loop and therefore it offers several advantages: 
(1) the gas consumption is small, (2) storage of a large amount of 
gases is not needed which permits size reduction, and (3) low-power 

ump systems can be used. A cross gas flow c-w CO: laser with 1-m 
ong medium was developed, and its operating characteristics, such 
as the dependency of the gas flowrate, pressure and gain on the gas 
temperature and discharge instability, were investigated. As a result, 
it was found that the lasing behavior is limited by the input limitation 
caused by discharge deterioration rather than high gas temperature. 
The discharge instability at low pressure differs from that at high 
pressure in that the latter is due to thermal instability of the positive 
column. The instability growth time duration was obtained from the 
threshold of the discharge instability. The maximum gain is 85 dB/m 
and the maximum output is 1250 W at the gas pressure 30 torr. 


24884 Laser window and mirror materials. Battle, G.C.; Connol- 
ly, T.; Keesee, A.M. (comps.). New York; Plenum Publishing Corp. 
(1977). 299p. 

A comprehensive bibliographic work covering the optical 
properties of laser auxiliary materials and those physical and me- 
chanical properties that affect their performance under strong irra- 
diation is presented. Containing 780 listings of books, articles, and 
research reports—75 percent of which identify work less than 5 
years old—the literature guide presents the scientific community 
with a complete listing of references through 1976. The literature on 
preparation and crystal growth of the various classes of materials 
used as laser windows and mirrors is so vast that only those works 
describing the “tailoring” of these compounds for this specific appli- 
cation are covered. A permuted title index is provided for the rapid 
location of materials and topics. To increase the usefulness of the 
index, the titles are expanded where necessary to include information 
not originally siiown, and theory and review papers are labeled as 
such when these words do not appear in the titles. 780 references. 


(TFD) 


24885 Dye laser as a six-level system. Baczynski, A.; Kossa- 
kowski, A.; Marszalek, T. (Univ., Torun, Poland). Acta Univ. 
Szeged., Acta Phys. Chem.; 23: No. 1, 43-47(1977). 

Stationary solutions of kinetic equations of dye lasers based 
on a six-level model of dye molecule were analyzed. Such a model is 
the simplest one to account for the participation of triplet states in 
generating a laser. The course of triplet losses versus pumping 
parameter can undergo a jump at threshold which leads to the jump 
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—— number in the cavity. The improvement of the laser 
ormance of dye lasers by means of an additional triplet-triplet 
pumping is proposed. 


24886 Divergence of the radiation of a pulsed dye laser. Vize, L.; 
Pinter, F.; Gati, L. (Univ., Szeged, Hungary). Acta Univ. Szeged., 
Acta Phys. Chem.; 23: No. 1, 65-70(1977). (In Russian). 

The spectral change of the divergence of the radiation of a 
dye laser pumped by pulse flash lamps was investigated. It was 
found that the divergence of the radiation shows spectral changes, 
more exactly, the divergence is smaller on the edges of the spectrum 
than in the middle of it, independent of the band energy of the laser 
radiation. The divergence of the radiation depends linearly on the 
logarithm of the spectral energy density of the radiation. Near the 
threshold of the generation the angle-distribution of each spectral 
line can be described by Cauchy’s distribution. The divergence of 
the radiation along the spectrum was calculated based on the theory 
that describes the operation of the dye laser, with the help of the 
Sokolov-Trifonov’s relation. The calculated and experimental results 
show a satisfactory agreement. 


24887 Transient pump absorption, generation threshold, and effi- 
ciency of dye lasers. Abakumov, G.A.; Vorob’ev, S.A.; Podol’skaya, 
L.S.; Polyakov, B.I.; Simonov, A.P.; Fadaeev, V.V. (Physical- 
Chemical Inst., Moscow). Acta Univ. Szeged., Acta Phys. Chem.; 23: 
No. 1, 71-75(1977). (In Russian). 

It is shown that the harmful effect of transient pump radiation 
absorption by excited singlet and/or triplet molecules on dye laser 
parameters is as important as transient laser light absorption. Tran- 
sient pump absorption causes higher generation thresholds, decreases 
efficiency, and also leads to stepwise two (or more) photon ioniza- 
tion of active molecules. 


24888 Investigation of polarization of the stimulated emission of 
organic dye solutions. Pikulik, L.G.; Rudik, K.I.; Maksimov, A.I. 
(Inst. of Physics, Minsk). Acta Univ. Szeged., Acta Phys. Chem.; 23: 
No. 1, 77-81(1977). (In Russian). 

The wavelength dependence of polarization was investigated 
on phtalimid dye lasers. Experimental results could be explained on 
the basis of the orientation interactions between molecules. 


24889 Investigation of spectral narrowing of nitrogen laser 
pumped dye lasers. Racz, B. (Univ., Szeged, Hungary). Acta Univ. 
Szeged., Acta Phys. Chem.; 23: No. 1, 171-174(1977). 

The paper discusses N2 laser requirements of pumping tuned 
dye lasers, and presents an improved nitrogen laser construction 
suitable for pumping dye lasers. The fundamental dye laser param- 
eters, such as the beam divergence and efficiency, were investigated 
in a broad-band resonator. Using the optimum resonator and pump- 
ing geometry, the spectral narrowing was realized with grating, 
prism, and intracavity etalon. 


24890 Investigation of lasing action of quenched dye solutions. 
Csernai, K.; Racz, B.; Kozma, L.; Bor, Z. (Univ., Szeged, Hungary). 
Acta Univ. Szeged., Acta Phys. Chem.; 23: No. 1, 175-178(1977). (In 
Russian). 

The lasing action of strongly quenched dye solutions was 
investigated. Experimental results showed that the quantum yield of 
luminescence and the laser threshold did not change alike, as the 
concentration of the quenching material was increased. The decrease 
in laser energy was proportional to the decrease of quantum yield. 
The mechanism of quenching was analyzed on the basis of experi- 
mental results. 


24891 Stimulated emission of alcoholic solution of dyes in the 
blue and violet spectral range. Maewski, W.; Krasinski, J. (Univ., 
Warsaw). Acta Univ. Szeged., Acta Phys. Chem.; 23: No. 1, 179- 
182(1977). (In Russian). 

The lasing action of 15 new dyes was investigated in case of 
Nz laser pumping. As some of these alcohol-soluble dyes have a 
quantum yield comparable to that of the POPOP scintillator and are 
not expensive, they can compete with other dyes in the blue and 
violet range. 


24892 Effect of cyclooctatetraene on the laser properties of flash- 
lamp-pumped rhodamine 6G solution. Rubinov, A.N.; Ketskemety, L.; 
Asimov, M.M.; Kozma, L. (Univ., Szeged, Hungary). Acta Univ. 
Szeged., Acta Phys. Chem.; 23: No. 1, 199-204(1977). (In Russian). 

A laser method was used for studying the effect of cycloocta- 
tetraene on the laser properties of rhodamine 6G solution. The 
improvement of the laser properties was shown to be connected with 
a decrease of intersystem crossing rate after introducing cyclooctate- 
traene into ethanol. 


24893 Lasers. Aldag, H.R.; Marling, J.B.; Pike, C.T. (to Jersey 
Nuclear-Avco Isotopes, Inc., Bellevue, Wash. (USA)). 
German(FRG) Patent 2,621 058/A/. 2 Dec 1976. 15p. (In German). 

The invention concerns a Laser amplifier and a chamber for 
accepting and exciting the material to be amplified. The cylindrical 
chamber of about 50 cm length contains two parallel flashing lamps, 
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each accomodated in a cylindrical glass tube, and an inlet line 
operated by a pump displaced by 90° On the other side there is an 
outlet line for the flowing dye, usually rhodamin in a gaseous or 
liquid carrier fluid. The inlet distributer has openings along its whole 
lentgth, from which the Laser fluid ame se so that it must flow 
through the two glass cylinders provided with flashing lamps, which 
only have a —— of about 3 mm. After this the fluid must flow 
around a deflecting cylinder, until it reaches the outlet line, which is 
similar to the inlet line in construction. The flashing lamps, which 
are provided with reflectors, are situated inside the glass cylinder 
very close to the flow channel for the LASER fluid, and activate 
this by optical pumping. The flashing lamps are water cooled. 
LASER amplifiers according to the invention were tested for high 
impulse frequencies, and impulse outputs of more than half a Joule 
were achieved. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 22749, 22766, 23245, 23872, 
23916, 24367, 24831 


24894 (ANL—77-81) Survey of numerical methods for hydraulic 
transients. Leaf, G.K.; Chawla, T.C. (Argonne National Lab., Ill. 
(USA)). Oct 1977. Contract W-31-109-ENG-38. 80p. Dep. NTIS, 
PC A05/MF AO1. 

The finite difference methods of Lax, Lax-Wendroff (two- 
step), donor cell t and finite-element method using Galerkin 
procedure with B-splines as approximating functions are compared 
with the method of characteristics for the solution of water-hammer 
transients as typified by valve closure problems. From the point of 
view of accuracy, the two-step Lax-Wendroff method and the 
method of characteristics are comparable and produce the best 
results. The Lax methods fair worst. The donor cell type and the 
Galerkin procedure with qu uadratic B-spline basis as approximating 
functions display roughly the same accuracy. From the comparison 
presented, it appears that Galerkin technique offers no substantial 
—- over the other finite-difference methods except that of 

andling boundary conditions as compared to finite-differ- 
ence methods. 


24895 (CONF-771015—15) Internal boiling and superheating in 
vaporizing multicomponent droplets. Paper No. 77-52. Law, C.K. 
(Northwestern Univ., Evanston, Ill. (USA). t. of Mechanical 
Engineering and Astronautical Sciences). 1977. Contract EF-77-G- 
01-2741. 26p. Dep. NTIS, PC A03/MF AOI. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

e vaporization and combustion of a miscible multicompon- 
ent droplet in a quiescent atmosphere is analyzed by assuming 
transient-diffusive transport binges = shee es quasi-steady diffu- 
sive-convective transport in the hase, and ideal solution behav- 
ior for the mixture. Results on t > veponanie of a binary droplet 
show that due to the significant liquid-phase diffusional resistance, 
the vaporization process approximately consists of an initial transient 
regime, an intermediate, diffusion-limited, almost quasi-steady 
regime, and a final volatility-limited regime. It is further demonstrat- 
ed that the entrapment of the volatile components within the rapidly 
heated droplet interior may lead to the initiation of either homogene- 
ous or heterogeneous nucleation, which can result in fragmentation 
of the parent droplet with the internal pressure build-up. 


24896 (LBL—6967) One dimensional-two phase particulate flow. 
Kleist, D.M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1977. Contract W-7405-ENG-48. 93p. Dep. NTIS, PC 
A05/MF AOl1. 

Thesis. 

A computer model, originally developed by Crowe at Wash- 
ington State University, which predicts the velocity of solid particles 
entrained in a one-dimensional gas stream, is modified to improve its 
accuracy and extend the range of velocity prediction. The program 
is also used to demonstrate the effects that initial particle velocity 
and particle concentration have on velocity predictions. The accura- 
cy of the model is confirmed by comparing the theoretical predic- 
tions with experimentally measured velocities of particles varying in 
size, shape and density. For all cases where test data could be 
measured accurately, the theoretical predictions are shown to be in 
good agreement with the average experimental values. 


24897 (ORNL/NUREG/CSD—3) Monte Carlo method of solv- 
ing heat conduction problems. Fraley, $.K.; Hoffman, T.J.; Stevens, 
P.N. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract 
W-7405-ENG-26. 171p. Dep. NTIS, PC A09/MF AOI. 

A new approach in the use of Monte Carlo to solve heat 
conduction problems was developed using a transport equation 
approximation to the heat conduction equation. The method was 
shown to be applicable to the solution of multimedia problems in 
complex geometries with no inherent limitations as to the geometric 
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complexity of problems which can be solved. Nuclear radiation 
transport and heat conduction problems can be calculated with the 
same computer code; and, in the case where the nuclear reactions 
are the heat source, the problem can be performed in a coupled 
mode with a single —— run. The method was demonstrated for 
problems involving multimedia, internal sources, fixed temperature 
boundary conditions, convective boundary conditions, time-depend- 
ent sources, and for a coupled nuclear radiation-heat conduction 
problem. Comparisons were made to analytical solutions when they 
were available or could be generated. The adjoint formulation was 
found to be the most suitable mode of solution for the class of 
problems which was considered and therefore the method appears to 
be more useful for calculating temperatures at specific points rather 
than temperature distributions. 


24898 (SAND—77-1334) NACHOS: a finite element computer 
program for incompressible flow problems. Part II. User's manual. 
Gartling, D.K. (Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 
oly tract EY-76-C-04-0789. 89p. Dep. NTIS, PC A05/MF 
AO0l. 
The NACHOS computer code is a general purpose computer 
rogram designed for the solution of two dimensional, incompress- 
ible fluid dynamics problems. The solution method used in 
NACHOS is based on the finite element method (FEM). The class of 
problems treated by the present version of NACHOS are those 
described by the two dimensional (plane or axisymmetric), incom- 
pressible form of the Navier-Stokes equations. An energy equation is 
also included in the formulation for problems in which heat transfer 
effects are important. Among the specific types of flow problems for 
which NACHOS is suitable are the following: isothermal flow 
problems; forced convection problems; free convection problems; 
mixed convection problems; and convection problems including 
solid body heat conduction effects. NACHOS readily accepts either 
transient or steady state forms of the above problems. The program 
capabilities and organization are discussed. A detailed description of 
the input data necessary to access and execute the NACHOS code is 
presented. Several example problems are provided to illustrate the 
use of the program. (LCL) 


24899 Novel heat pipe combination. Arcella, F.G. (to Westing- 
house Electric Corp.). US Patent 4,067,237. 10 Jan 1978. Filed date 
10 Aug 1976. 12p. 

The basic heat pipe principle is employed in a heat pipe 


combination wherein two heat pipes are combined in opposing 

relationship to form an integral unit; such that the temperature, heat 

flow, thermal characteristics, and temperature-related parameters of 

a monitored environment or object exposed to one end of the heat 

pipe combination can be measured and controlled by controlling the 
eat flow of the opposite end of the heat pipe combination. 


24900 Critical heat flux experiments in a vertical and horizontal 
tube with both Freon-12 and water as coolant. Merilo, M. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Nucl. Eng. Des.; 44: No. 1, 1-16(Oct 1977). 

The influence of test section orientation on boiling crisis 
occurring in a tube has been studied experimentally. The same tube 
was tested with both water and Freon-12 to determine the effects of 
fluid properties and the ———- of vertical fluid-to-fluid model- 
ling criteria to horizontal flow. At low mass flux the critical heat 
flux (CHF) was lower in horizontal flow than in vertical; however, 
this degradation decreased with increasing mass flux. Vertical CHF 
modelling criteria were found to be inapplicable to horizontal flow. 
Upstream boiling crisis was observed throughout the mass flow 
range in horizontal flow; however, in vertical flow this phenomenon 
was confined to high mass flux. 


24901 Survey of mixing and condensation in high-speed two- 
phase flows. Kabakov, V.I.; Alad’ev, 1.T. Fluid Mech. - Sov. Res.; 6: 
No. 1, 59-84(1977). 

Originally published in Smesheniye i kondensatsiya v skorost- 
nykh olvukhfaznykh potokakh v energeticheskikh ustroysvakh 
(obzor), GLAVNIIPROYEKT; 2-42(1974). 

Mixing of various substances, accompanied by phase transi- 
tions (condensation and evaporation) or without them is discussed. 
The problems examined concern mixing of flows with various densi- 
ties, interacting at various angles. A description is given of the 
a phenomena accompanying the injection of liquids into 

igh-speed cocurrent flows. Recommendations are given on calcu- 
lating the trajectory and depth of penetration of one or several jets 
and the principal approaches to the problem of breakup of liquid 
droplets and their motion in high-speed gas and two-phase flows. 


24902 Heat transfer and crisis conditions in vertical channels 
with a falling liquid film and downward two-phase annular flow. 
Ganchev, B.G.; Bokov, A.E.; Musvik, A.B. (Bauman Polytechnical 
Inst., Moscow). Heat Transfer - Sov. Res.; 8: No. 6, 9-19(1976). 

Originally published in Proceedings of the 5th All-Union 
Conference on Heat and Mass Transfer; 4: 18-27(1976). 
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Local heat transfer to a falling liquid film and a two-phase 
downward annular flow was studied experimentally with allowance 
for the waviness of the film surface and flow resistance. Relation- 
ships for calculating the principal film characteristics along the 
channel and for the local heat transfer coefficients were obtained. It 
is shown that the critical vapor content can be as high as 90 percent 
for a channel cooled by a liquid film at atmospheric pressure. 


24903 Heat and mass transfer in a two-phase counterflow with 
freely-falling dispersed material. Reprintseva, S.M.; Fedorovich, 
N.V. (Luikov Heat and Mass Transfer Inst., Minsk). Heat Transfer - 
Sov. Res.; 8: No. 6, 91-99(1976). 

Originally published in Proceedings of the Sth All-Union 
Conference on Heat and Mass Transfer; 4: 170-180(1976). 

A mathematical model of heat and mass transfer in a two- 
phase counterflow with freely-falling solids is presented. Algorithms 
for estimating the height of a vertical column for composite (free fall 
and fluidized bed) drying of pharmaceuticals are described, and the 
distribution of moisture content in the solids being dried over the 
column are determined. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 23846, 24710 


24904 (ANL/MSD—78-1) Evaluation of a pulsed eddy-current 
system for subsurface flaw detection. Reimann, K.J.; Sather, A. 
(Argonne National Lab., Ill. (USA)). Dec 1977. Contract W-31-109- 
ENG-38. 14p. Dep. NTIS, PC A02/MF AO1. 

Ap eddy-current system was evaluated for subsurface 
flaw-detection capabilities in stainless steel. The standard probes, 
designed for flaw detection in thin specimens, were able to indicate 
the presence of 3-mm-holes 3 mm below the surface of a stainless 
steel test block. A special probe was constructed in order to obtain a 
deeper penetration into the material. With this probe, 3-mm-subsur- 
face holes to a depth of 9 mm could be detected. No optimization of 
probe design parameters was attempted in the present investigation. 


24905 (EUR—5602, pp 645-648) Investigations on thermally 
stressed electrical insulators up to 1000°C. Salge, J.; Schaefer, M. 
(Technische Univ. Braunschweig (Germany, F.R.). Inst. fuer Hoch- 
spannungstechnik und Elektrische Anlagen). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

This paper gives recent results of investigations on the electri- 
cal properties of insulators at high temperatures. After some basic 
considerations about reasonable test procedures for thermally 
stressed electrical insulating materials results of tests on insulators at 
high temperatures and high voltage are discussed. First experiments 
are carried out on insulators consisting of high purity alumina 
(99.7% A12O0s) with dimensions in the range of a few millimetersness. 


24906 (RLO/2230/T4—193) X-ray holography generated with 
electron rings. Csonka, P.L. (Stanford Linear Accelerator 
Center, Calif. (USA); Oregon Univ., ee (USA). Inst. of Theo- 
retical Science). 1977. Contract EY-76-S-06-2230-004. 34p. Dep. 
NTIS, PC A03/MF AOl1. 

It would be possible to make x-ray holograms of small ob- 
jects, using synchrotron radiation generated by energetic electron 
beams at appropriately selected (preferably more than one, simulta- 
neous) points from a storage ring. The interference pattern of two 
waves, both of wavelength A, can be recorded near the object on a 
plate with spatial resolution >>A, provided that the waves ap- 
proach the plate at grazing angles. A suitable array of many plates 
may be used simultaneously. Described is a configuration and optics 
adapted to small detail holography on small objects with radiation 
from storage rings. The holograms may be enlarged, transcribed on a 
single plate and viewed in visible light with conventional optical 
instruments (including the human eye). 


24907 (RLO/2230/T4—194) Suggestion for x-ray laser hologra- 
phy. Csonka, P.L. (Stanford Linear Accelerator Center, Calif. 
(USA); Oregon Univ., Eugene (USA). Inst. of Theoretical Science). 
1977. Contract EY-76-S-06-2230-004. 18p. Dep. NTIS, PC A02/MF 
AOl. 


It seems that synchrotron radiation from electron storage 
rings will soon be used to pump soft x-ray lasers. These could be 
used in holographic studies of microstructures, e.g., biological sam- 
ples. Storage rings best adapted for such experiments would also be 
suitable for free electron laser experiments. The two t of experi- 
ments might profitably share the same ring. Radiation for x-ray laser 
pumping should originate in a low beta section. 


24908 Tar-epoxide coating materials with increased diffusion re- 
sistance and its formulation. Kallenbach, R. Goldschmidt Informiert; 
3: No. 38, 16-20(Nov 1976). (In German). 
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Numerous parameters play a decisive role for a technically 
optimum solution in the formulation of tar epoxide coating materials 
with increased diffusion resistance. These kinds of materials require 
extensive development and laboratory studies, a mature laboratory 
testing technique, very careful initial raw material control prior to 
production, always uniform fabrication conditions as well as continu- 
ous supervision of the finished product. Proved recipes cannot 
therefore be replaced by another formulation without considerable 
expenditure. 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 25184 


24909 Concept for improved fire-safety through coated fillers. 
Ramohalli, K. (California Inst. of Tech., Pasadena). pp 36p, Paper 
77-16 of In Combustion of cellulosic fuels. Combustion technology 
for pollution control. Berkeley, CA; Univ. of California (1977). 

From Chapter meeting of the Combustion Institute Western 
States Section; Seattle, WA, USA (18 Apr 1977). 

See CONF-770433—. 

A new concept for improved fire-safety is presented. Theo- 
retical concepts behind, and experimental results from, current tests 
are described. The concept involves slightly modifying the state-of- 
the-art filled polymers used extensively as construction materials. 
(Fiberglass reinforced resins are typical examples and are used in 
applications varying from boat construction to aircraft interiors.) 

ie concept involves coating the filler with a small amount (1% to 
5% of total material weight) of a chemical before use in the resin. 
The coat properties are carefully selected such that the thermal 
contact between the resin and the filler is good till the ignition 
temperature of the overall material is reached. The thermal contact 
is required to deteriorate drastically after the ignition point. The 
overall thermal conductivity/diffusivity of the construction material 
is thus tailored to be very good before ignition and to be poor after 
ignition. The concept is diagrammatically illustrated. The high ther- 
mal conductivity before ignition diffuses incident surface heat flux 
quickly into the depth and should delay the rise of surface tempera- 
ture. The low thermal diffusivity after ignition should result in a low 
burn rate and low evolution rates of volatiles. This concept of 
improved fire-safety through coated fillers was tested on several 
samples in the standard NBS smoke-density chamber at JPL. Some 
of the results have been very encouraging. The discussion covers 
some of the practical problems encountered and methods of allevi- 
ation in implementing this concept. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 24745, 24959 


24910 (BDX—613-1657) Improved methods of fabricating multi- 
layer printed wiring boards. Final report. Wilson, J.L. (Bendix Corp., 
Kansas City, Mo. (USA)). Jan 1978. Contract EY-76-C-04-0613. 43p. 
Dep. NTIS, PC A03/MF AO1. 

A reliable process for the fabrication of multilayer printed 
wiring boards has been further improved by implementing a solder- 
dip-and-level process in place of the conventional pattern-tin-lead- 
plate process. A commercial chronic acid etchant has proven to be 
superior to the previously used sulfuric acid etchback solution. An 
economical, disposable polyvinyl-fluoride-film release sheet has been 
adopted, and a nuclear static-electricity eliminator has proven effec- 
tive in providing lint-free panels. 


24911 (BDX—613-1673) Factors affecting visual inspection of 
thin film network. Hines, R.E. (Bendix Corp., Kansas City, Mo. 
(USA)). Jan 1978. Contract EY-76-C-04-0613. 15p. Dep. NTIS, PC 
A02/MF AO1. 

A study was made of various factors that affect the visual 
inspection of thin film networks. The effect of various types of 
reflected illumination, the effect of defect size or shape, the time 
required for inspection, and the inspection uniformity were evaluat- 
ed. The use of polarized light is recommended for the visual inspec- 
tion of thin film networks. 


24912 (BDX—613-1695(Rev.)) Contaminant cleaning for critical 
electrical assembly areas. Final report. Jackson, L.C. (Bendix Corp., 
Kansas City, Mo. (USA)). Feb 1978. Contract EY-76-C-04-0613. 
70p. Dep. NTIS, PC A04/MF AOl1. 

The aspects of surface cleanliness have been studied and have 
involved contaminant detection, concentration measurements, con- 
taminant characterization, contaminant removal by solvents and 
solvent blends, cleaning process effectiveness, surface characteriza- 
tion, and electrical properties of contaminated surfaces. Correlations 
were established between Meseran Surface Analyzer (ERA Systems 
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Incorporated) radioactive surface energy probe measurements and 
solubility parameter values, surface tension values of known liquids 
and solids (plastics), and concentrations of polar and nonpolar con- 
taminants. Principles of evaporative rate analysis and solubility pa- 
rameter are described, which together provide the foundation for a 
new technology of understanding of surface chemistry. 


24913 (SAND—77-0939) AITRAC: Augmented Interactive 
Transient Radiation Analysis by Computer. User's information 
manual, (Berne Electronics, Inc., Albuquerque, N.Mex. (USA); 
Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY- 
76-C-04-0789. 229p. Dep. NTIS, PC A11/MF AOl. 

AITRAC is a program designed for on-line, interactive, DC, 
and transient analysis of electronic circuits. The program solves 
linear and nonlinear simultaneous equations which characterize the 
mathematical models used to predict circuit response. The program 
features 100 external node—200 branch capability; conversional, 
free-format input language; built-in junction, FET, MOS, and switch 
models; sparse matrix algorithm with extended-precision H matrix 
and T vector calculations, for fast and accurate execution; linear 
transconductances: beta, GM, MU, ZM; accurate and fast radiation 
effects analysis; special interface for user-defined equations; selective 
control of multiple outputs; graphical outputs in wide and narrow 
formats; and on-line parameter modification capability. The user 
describes the problem by entering the circuit topology and part 
parameters. The program then automatically generates and solves 
the circuit equations, providing the user with printed or plotted 
output. The circuit topology and/or part values may then be 
changed by the user, and a new analysis, requested. Circuit descrip- 
tions may be saved on disk files for storage and later use. The 
program contains built-in standard models for resistors, voltage and 
current sources, capacitors, inductors including mutual couplings, 
switches, junction diodes and transistors, FETS, and MOS devices. 
Nonstandard models may be constructed from standard models or 
by using the special equations interface. Time functions may be 
described by straight-line segments or by sine, damped sine, and 
exponential functions. 42 figures, 1 table. (RWR) 


24914 (SAND—77-8046) Microprocessor-based data acquisition 
system incorporating a floating-point arithmetic unit for complex 
mathematical computations. Hopwood, J. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 67p. 
Dep. NTIS, PC A04/MF A0O1. 

A microprocessor-based, stored-program controller which in- 
corporates a floating-point arithmetic unit to perform complex math- 
ematical computations was developed to determine the thickness of 
conductors on printed wiring boards. Conductor thickness is calcu- 
lated from measured resistance by means of curve-fitting equations in 
the stored program. Called a film thickness calculator, the instru- 
ment demonstrates a method which may serve as a basis for other 
designs involving microprocessor-based data acquisition systems re- 
quiring low-speed calculations. 19 figures. 


24915 (SLAC-TN—76-2) Instruction manual: model 135-266 
CAMAC priority encoder. Horelick, D. (Stanford Linear Accelerator 
Center, Calif. (USA)). Mar 1976. Contract EY-76-S-03-0326. 8p. 
Dep. NTIS, PC A02/MF AO1. 

This double-width CAMAC module is used to encode L 
signals in a CAMAC crate into an 8-bit address, 3 bits for the crate 
number and 5 bits for the module number. It also has a parallel mask 
register for enabling and disabling individual L signals. Pin assign- 
ments and the operation of the device are concisely described. 2 
figures, 2 tables. (RWR) 


24916 Exact 60 cycle power generation at any speed. Morash, 
R.T. (Precise Power Corp., Bradenton, FL). pp 498-504 of In 
Proceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A new electrical power generator produces any exact fre- 
quency, at any shaft rpm. The speed can vary over a wide range 
without affecting the output frequency or voltage. This capability 
has been developed on operating units for precise frequency con- 
verters and flywheel energy storage units in uninterruptable power 
systems. Other useful applications are: 60 cycle power directly from 
a varying sped windmill shaft; auxilliary power take-off from a 
mobile unit variable speed prime mover; up-rating diesel-generator 
sets by allowing the diesel to run at optimum design speeds; energy 
conservation in on-site or small power systems by using variable 
speed to match load requirement; precise power for portable or 
remote locations such as geodetic survey work or video applications, 
unusual frequency requirements, and simple parallel operation of 
numerous generators producing identical frequency. A typical unit is 
described. Units from Kilowatt to Megawatt sizes can be built. 
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WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 24492, 24495, 24504, 24538, 
24550, 24552, 24553, 24561, 24566 


24917 Facilitating disposal of filter residues. Grumach, M.; 
Varcoe, K.R. (IMI Australia Ltd., Melbourne). pp T59-T61 of In 
Treatment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Reduction of moisture content is probably the most common- 
ly used means of changing the consistency, texture and general 
handling properties of aqueous filter cakes or residues. If these cakes 
are to be subsequently handled, it is an advantage to get a reasonably 
friable and readily handleable solid which can be transported by 
conventional means. Normally this entails a separate drying step, but 
now a cake compressing filter is available which accomplishes this 
by mechanically expelling moisture from the cake. This cake com- 
pressing filter is a novel continuous automatic chamber-type filter 
press which was developed in Russia some five years ago, where it is 
known under the name of FPAKM. The design and operation of the 
FPAKM filter press are discussed. This cake-compressing filter press 
has been used successfully for sewage and effluent treatment. (LCL) 


24918 Design and operation of granular media filters for water 
and wastewater treatment. Kawamura, S. (Consulting Engineers, 
Inc., Pasadena, CA). pp T65-T68 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Filtration by granular media filters is a widely used process to 
remove suspended matter from water in the treatment of municipal 
and industrial water supplies and this process is now gaining favor in 
tertiary treatment of wastewater. Despite numerous experiments and 
studies in the last three or four decades, the development and 
improvement of water filtration methods has proceeded rather 
slowly and many people consider that design and operation of high 
rate granular filters is still an art. A practical guidance is presented 
on both design and operation of granular water filters with particular 
emphasis on the determination of media thickness with respect to 
media size, proper backwash rate and other important considerations 
in backwash system design. 


24919 Preparation and grit chamber model study and design. 
Bhattacharya, S.N. (Melbourne and Metropolitan Board of Works). 
pp T69-T71 of In Treatment, recycle, and disposal of wastes. John- 
ston, I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Preaeration and grit removal chambers are used in all large 
scale sewage treatment plants to collect grit particles from sewage at 
the beginning of the treatment process. It is presumed that prepara- 
tion also reduces septicity and improves treatability of sewage in the 
subsequent operations. Aeration is provided in such a way that a 
spiral flow is developed within the liquid which improves the 
effective differential settling between grit particles and the lighter 
organics, the latter being kept in suspension. The design of such a 
tank is a complex task because no simple method is available which 
relates the size and amount of grit particles settled in the tank with 
other variables like volumetric ion of air through diffusers, size and 
geometry of air diffusers, the geometry and dimensions of the grit 
chamber, liquid depth, residence time, longitudinal velocity etc. 
Design considerations and a mathematical model study are dis- 
cussed. An equation for estimating the power input to the system by 
diffused air is presented. 


24920 Pyrolysis of garbage: the Landgard solid waste disposal 
system. Bowen, J.R. pp T95-T97 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The Landgard System was developed by Monsanto Company 
to meet criteria that would reflect present and future municipal solid 
waste disposal needs. These criteria were: a demonstrated total 
system approach to avoid undesirable equipment and responsibility 
interactions; the system must be non-polluting; land disposal require- 
ments should be minimized; accept municipal solid waste without 
presorting; with shortfalls in energy and raw materials the system 
must offer economical resource recovery; and, finally, the system 
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must be economically competitive. The Landgard System encom- 
passes all the waste processing operations including receiving, han- 
dling, shredding and pyrolyzing the waste; quenching and separating 
the residue; generating steam from waste heat; and purifying the off 
gases. The operation of the system and its performance in a proto- 
type plant in Kobe, Japan are discussed. (LCL) 


24921 Andco—Torrax slagging pyrolysis solid waste disposal 
system. Szekely, J. (State Univ. of New York, Buffalo); Fritz, J.J.; 
Berczynski, F.A. pp T98-T100 of In Treatment, recycle, and dispos- 
al of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash 
University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The operation of the Andco-Torrax process for the pyrolysis 
of both municipal and industrial solid wastes is discussed. This 
process recovers at least 70 percent of the available energy in solid 
waste and produces a residue which can be used in composite 
building materials such as concretes, asphalts, and building blocks. 
(LCL) 


24922 Advanced wastewater treatment: technico—ec ic as- 
pects. Peeler, J.P.K. (Commonwealth Scientific and Industrial Re- 
search Organization, Clayton, Australia). pp T107-T109 of In Treat- 
ment, recycle, and dis of wastes. Johnston, I.R.W. (ed.). Clay- 
ton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The operation, performance, and economics of physical- 
chemical treatment plants for processing waste water for reuse are 
discussed. (LCL) 


24923 Direct reuse of municipal waste water. Wechsler, R. 
(Keuringsinstituut voor Waterleidingartikelen, Rijswijk, Nether- 
lands). pp T110-T112 of In Treatment, recycle, and disposal of 
wastes. Johnston, I.R.W. (ed.). Clayton, Australia; Monash Universi- 
ty (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Direct waste water reuse systems are considered in the light 
of pilot plant experience. It is shown that a high quality drinking 
water can be reclaimed from secondary effluent and that operational 
problems associated with such systems can be mastered. 





COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 22946, 22970, 22971, 22973, 
22974, 22977, 22978, 22980, 22981, 22982, 22983, 22985, 23294, 
23617, 23652, 24815 


24924 (AD-A—042979) Pollutant minimisation by blue flame 
staged combustion. Interim report. Prior, D.S. (Sheffield Univ. (UK). 
Dept. of Fuel Technology and Chemical Engineering). 1977. 18p. 
University, Sheffield, England. 

A general analysis for a steady state heterogeneous Well 
Stirred Reactor (WSR) is presented in which fuel evaporation, 
turbulent mixing and finite rate chemical kinetics are treated. A 
mathematical model for the BFB featuring a 17 step quasi global 
reaction mechanism, recirculation and a reactor network containing 
2 WSR’s is thus derived; a general modular computer program 
suitable for parametric evaluations was developed to facilitate this 
type of modelling. Convergence of the model solution scheme could 
be obtained for fuel lean and stoichiometric conditions only. Reason- 
ably good agreement between measured and predicted values of 
BFE exit flow temperature, NO and CO pollutant emissions is 
apparent. 


24925 (FE—2461-5) Industrial application of fluidized-bed com- 
bustion. Quarterly technical progress report, July—September 1977. 
(Georgetown Univ., Washington, D.C. (USA)). Oct 1977. Contract 
EX-76-C-01-2461. 15p. Dep. NTIS, PC A02/MF AO1. 

In line with a determination by the Federal Government that 
a fluidized-bed combustion process can efficiently convert the 
energy of coal to usable power in an environmentally acceptable 
manner, Georgetown University was awarded Letter Contract E(49- 
18)2461 by the Energy Research and Development Administration 
to construct and operate a demonstration plant. The Letter Contract 
was replaced by Contract EX-76-C-01-2461 on April 27, 1977. This 
report reflects the significant progress made during the reriod on 
plant and boiler design and in preparation of bidding documents for 
construction and prepurchased equipment. 


24926 (FE—2472-18) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. Quarterly technical progress report, 
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July 1—September 30, 1977. Weller, A.E.; Nack, H. (Battelle Colum- 
bus Labs., Ohio (USA)). 20 Oct 1977. Contract EX-76-C-01-2472. 
10p. Dep. NTIS, PC A02/MF AOi. 

A subscale experimental unit is being designed and construct- 
ed and will be used to develop design information for a 25,000 lb/hr 
demonstration industrial steam generator using an advanced flui- 
dized-bed combustion process. Nominal design for the subscale unit 
is a firing rate of 400 lb coal per hour and a bed cross section of 
approximately 2 square feet. Construction work in the Subscale 

perimental Unit System was completed on August 10, 1977. Five 
shakedown runs, including a 48-hour uninterrupted run, were made 
and needed os and operation procedure changes identified 
and accomplished. The equipment is ready for experimental oper- 
ation. 


24927 (FE—2473-12) Industrial application of fluidized-bed com- 

bustion: phase I. Quarterly report, April 1—June 30, 1977. Norcross, 

W.R. (Combustion Engineering, Inc., Windsor, Conn. (USA)). 17 

i 1977. Contract EX-76-C-01-2473. 19p. Dep. NTIS, PC A02/ 
A0l. 

Work continued on the development activities of the pro- 
gram. The Cold Flow Test Program is complete except for some 
additional two-dimensional modeling concerned with bubble growth 
and slugging. Plans have been submitted to modify the 3’ x 3’ model 
so that jal defluidization of the bed area can be studied. Design 
of the Sub-Scale Unit is over 90 percent complete. Materials and 
vendor's equipment required for the start of construction have 
arrived. Initial site preparation and construction of the auxiliary 
equipment enclosure for the fuel handling system has begun. Prelimi- 
nary design activities on the demonstration plant have included: 
Establishment of the conceptual design of the fluidized-bed boiler 
and preliminary block diagrams for the major plant systems. In 
addition, preliminary selection of a complete boiler water treatment 
system based on 100 percent plant makeup was begun. Preliminary 
drawings of the Great Lakes site for the demonstration plant have 
been started. Requests for coal and limestone suppliers, preliminary 
coal handling system design, system specifications for the coal and 
limestone systems, bed material drain and fly ash handling system 
have been considered and appropriate actions taken. 


24928 (MERC/8050—1) Study of research areas in FBC sorp- 
tion, attrition, and air distribution. Scharff, M.F. (JAYCOR, Del 
Mar, Calif. (USA)). 5 Jan 1977. Contract EY-76-C-21-8050. 73p. 


Dep. NTIS, PC A04/MF AOl1. 

Jaycor ~~ in a survey project for ERDA’s Morgantown 
Energy Research Center to “obtain and organize information on 
current programs, experimental techniques, and unresolved prob- 
lems” in research on sorption, attrition, and distribution in fluidized 
bed combustors, and to make recommendations for a program of 
research appropriate to the Morgantown Energy Research Center's 
Atmospheric FBC facilities. The central purpose of this survey was 
not so much to make a comprehensive review of FBC research 
activity, as to seek out and “highlight” areas in which MERC 
personnel and facilities can make unique and significant contribu- 
tions. In this regard, the development, testing and utilization of in- 
bed instrumentation for cold- and hot-flow FBC systems grew to be 
a unifying theme. It is an activity which most of the organizations 
contacted felt would benefit their programs, but which only a few 
were undertaking. The technology now appears capable of support- 
ing such an effort, so in-bed instrumentation may be "an idea whose 
time has come.” The internal variables of interest include tempera- 
ture, pressure, gas velocities, particle velocities, local voidage, gas 
composition, particle composition and size distribution, as well as 
corrosion-erosion rates and heat transfer coefficients. 


24929 Method and apparatus for producing heat. Palani, N. US 
Patent 4,069,005. 17 Jan 1978. Filed date 29 Apr 1976. 12p. 

A method and apparatus for producing heat make use of a 
fuel/oxygen/water mixture in a reaction zone to provide unusually 
high temperature effluent gases. 


24930 Method of and means for accurately measuring the calorif- 
ic value of combustible gases. Clingman, W.H. Jr. (to Precision 
Machine Products, Inc.). US Patent 4,062,236. 13 Dec 1977. Filed 
date 3 May 1976. 10p. 

A method of and means for accurately measuring the calorific 
value of combustible gases is described. A mixture of combustible 
gas and combustion-supporting gas is burned in a pair of flames, the 
temperatures of the burned gases in both flames being monitored and 
the volume ratios of the combustion-supporting gas to the combusti- 
ble gas fed to both burners being adjusted so as to maintain the 
average of the temperatures at substantially maximum. The volume 
ratio of the gases which produces the maximum average tempera- 
tures varies substantially directly with the calorific value of the 
combustible gas. The calorific value is proportional to the volume 
ratio of the gases which maximizes the average temperatures. The 
flow rates of the gases are measured by a single flow sensing system, 
preferably, of the turbine flowmeter types, or the volumetric flow 
rate of the combustion-supporting gas being maintained at a constant 
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value while the volumetric flow rate of the combustible gas is being 
measured. The calorific value measuring method and means are 
unaffected by ambient temperature and other varying environmental 
factors. 


24931 Forced air hot water furnace. Shoemaker, L.L. (to 
Lloyd's Furnaces). US Patent 4,057,189. 8 Nov 1977. Filed date 21 
May 1976. 4p. 

A forced air hot water furnace including means for initially 
heating water and delivering the heated water to a radiator is 
described. The radiator has a fluid conduit, the fluid conduit having 
an upstream section with an orifice or passage of predetermined 
cross-sectional flow area, and a downstream section with an orifice 
or passage of reduced or smaller cross-sectional flow area whereby 
the water, as it passes through the conduit of the radiator, is 
increased in its velocity whereby to provide increased energy trans- 
fer within the radiator means. The conduit of the radiator is pro- 
vided with heat transfer fins in surrounding relationship. 


24932 Furnace with grate firing for simultaneous combustion of 
waste and sewage sludge. Pauli, B. (to Waermetechnik Dr. Pauli 
G.m.b.H. und Co. Vertriebs-K.G., Gauting (Germany, F.R.)). 
German(FRG) Patent 2,356,039/C/. 24 Mar 1977. 6p. (In German). 

The device is a combustion furnace with grate firing for 
combined burning of waste products and sewage sludge given in 
through a sludge distribution and dosage device. The device is to 
improve such a combustion furnace obtaining a better reduction and 
mixing with higher flow rate without excessive environmental pollu- 
tion, bad smell or danger of explosion. The technical construction of 
a Suitable system is explained in detail. 


24933 Characteristic time emissions correlations and sample opti- 
mization: GT-309 gas turbine combustor. Mellor, A.M. (Purdue 
Univ., Lafayette, IN). J. Energy; 1: No. 4, 244-249(1977). 

A characteristic time model for pollutant formation (combus- 
tion inefficiency and NO/sub x/), previously quantified for axisym- 
metric turbulent diffusion flame combustion of a liquid fuel spray, is 
extended to a conventional gas turbine combustor. The model pre- 
dicts the effect of changes in both combustor inlet conditions and 
combustor geometry on exhaust emissions and is used to demonstrate 
the design of a low-NO/sub x/ burner of the GT-309 class; other 
important design criteria such as flame stabilization are not included, 
however. 8 figures, 3 tables. 


24934 Burners for liquid or gaseous fuels. Takahashi, Y.; Fujima, 
Y.; Oguri, M.; Komori, A. (to Mitsubishi Jukogyo K.K., Tokyo 
(Japan)). German(FRG) Patent 2,552,374/A/. 20 May 1976. 17p. (In 
German). 

In order to avoid the formation of nitrogen oxides on the one 
hand, and, on the other hand, to eliminate a larger portion of non- 
combusted fuels due to a low flame temperature, the following 
burner arrangement has been suggested. The fuel is injected into a 
tapering air flow in the combustion chamber in such a manner as to 
form an air mixture being locally smaller and elsewhere larger than 
the corresponding excess air ratio. This can be achieved by; (a) 
mixing the tapering air flow and the fuel flow at a determined 
distance from the injection aperture, while the atomizer has numer- 
ous apertures of different diameters, b) numerous atomizers arranged 
around the tapering air flow; and (c) an additional atomizer arranged 
in the forward flow of the air duct. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 22815, 22933 


24935 (AED-Conf—76-520-006) Cavern construction, techniques 
used in constructing large-volume cavities in saline deposits applying 
the “solution mining’ method, Haddenhorst, H.G.; Schnuerpel, W. 
(Kavernen Bau- und Betriebs, G.m.b.H., Hannover (Germany, 
F.R.)). 1976. 22p. (In German). (CONF-7609125—2). NTIS (US 
Sales Only), MF AO1. 

From International symposium on water resources policy and 
the winning of fossil energy carriers; Duesseldorf, F.R. Germany (7 
Sep 1976). 

Portions of document are illegible. 

After a brief review of the reasons for the present interest in 
cavern storage, the technology of constructing caverns by solution 
mining is described. Preconditions in the planning of a salt cavern 
storage facility are the availability of large amounts of water and 
brine removal and processing. The solutions to these problems are 
explained on the basis of examples of several projects currently in 
progress. Legal problems associated with water introduction and 
removal as well as automated equipment and control systems are 
also considered. 


24936 (LA-UR—77-844) Underground stress engineering: the 
lifting and stabilization of underground voids. Colgate, S.A.; Pets- 
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chek, A.G.; Browning, R.V.; Bowers, N.K. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 27p. 
(CONF-770440—4). . NTIS, PC A03/MF AOl1. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, CO, USA (12 Apr 1979). 

The theoretical basis of how grout, i.e., concrete, pumped 
into rock fractures prevents the caving of a tunnel and 
cavity roofs is presented, and the calculation of how much grout 
material must be injected to lift a dome and create a useful rubble 
stope in an underground cavity is described. (LCL) 


24937 Significant advances in French mining technology. Coal, 
Gold Base Miner. South. Afr.; 25: No. 11, 111, 113, 117, 119, 121, 123, 
125(Nov 1977). 

( me developed French mining equipment is described. 
L 


24938 Flow in fractured porous media. Duguid, J.0.; Lee, 
P.C.Y. (Princeton Univ., NJ). Water Resour. Res.; 13: No. 3, 558- 
566(Jun 1977). 

The equations governing the flow of fluid through fractured 
perme media are derived. These equations consist of Darcy’s law 
or fluid flow in the primary pores, equations of motion for fluid 
flow in the fractures, and two continuity equations. The system of 
equations is coupled by the interaction of fluid in the primary pores 
with fluid in the fractures. The coupling terms, which are incorpo- 
rated in the continuity equations, describe the transient flux of fluid 
out of the primary pores and into the fractures. The finite element 
Galerkin method is used to solve this coupled system of equations 
for transient flow in a confined leaky aquifer. Solutions are obtained 
for both constant discharge and step drawdown problems. The 
importance of coupling the primary blocks to the fracture system 
and the effect of the acceleration term in the equation of motion in 
the fractures are studied by using this model. 


MARINE ENGINEERING 


24939 Apparatus for multiple wells through a single caisson. 
Peevey, R.M. (to Standard Oil Co. (Indiana)). US Patent 4,068,729. 
17 Jan 1978. Filed date 14 Feb 1977. 8p. 

A multiple well platform is described for producing hydro- 
carbons, preferably using a free-standing single riser caisson. Al- 
though the wells are connected up to the surface, the largest casings 
(and preferably most of the other casings) are terminated at about 
the mudline. The apparatus uses a guide located at a level about the 
ocean floor which can be oriented to direct well installing apparatus 
to any of severa! exit holes and enables multiple wells to be installed 
through a riser caisson only slightly larger than the diameter of the 
largest size well casing. The apparatus preferably has a single riser 
caisson to extend from about the marine bottom to above the water 
level with at least one buoyancy chamber attached to its upper 
portion, and an enlarged bottom section. The bottom section con- 
tains the guide means to direct apparatus such as drills and casing 
into appropriate exit holes. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 23663, 24468, 24488, 24494, 
24511, 24924 


24940 Means for the cleaning and self-cleaning of an electrostatic 
precipitator. Cheney, W.A.; Spurgin, W.P. (to United Air Specialists, 
Inc.). US Patent 4,057,405. 8 Nov 1977. Filed date 25 Feb 1976. 10p. 

The means and method described for the cleaning and self- 
cleaning of an electrostatic precipitator is especially suited for adap- 
tation to an electronic air cleaner comprised of an ionizer unit and a 
collecting cell unit adapted to be included in tandem within a 
suitable cabinet. Means to bring air to be cleaned through these units 
are also provided, and these may or may not be an integral part of 
the cleaner. The ionizer unit may include support members for a 
plurality of ground plates between which are located ionizing wires 
which normally carry a low current but high voltage, preferably in 
the neighborhood of 10,000 to 14,000 volts. (Some electronic air 
cleaners, however, use voltages in the 5,000 to 9,000 volts range. 
This invention will also work effectively with them.) The collecting 
cell unit includes support members for a plurality of grounded 
collecting plates and there is a plurality of charged collecting plates 
suitably supported within the collecting cell unit and interleaved 
among the grounded collecting plates, the grounded plates and 
charged plates being out of electrical contact with one another. The 
charged plates normally carry a low current, high voltage charge in 
the neighborhood of 5,000 to 7,000 volts. The means and method of 
this invention, however, will function satisfactorily with all known 
voltage ranges normally applied to the ionizer and collecting cell in 
a 2-stage precipitator. Hopper means are located beneath the ionizer 
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and collecting cell in position to receive precipitated contaminants 
which are removed from the air stream passing therethrough and 
which are initially collected on the various plates. 


24941 (ICP—1134) Evaluation of a novel venturi collection 
device. Carleson, T.E.; Grimmett, E.S. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Dec 1977. Contract EY-76-C-07-1540. 
44p. Dep. NTIS, PC A03/MF AOl1. 

Laboratory-scale tests were conducted to compare a novel 
pm venturi scrubber design with a conventional design. Operation of 
the small units (7/,-inch throat diameter) at throat gas velocities of 
100 to 400 ft/sec and liquid rates of 5 to 15 gal/1000 ft* of gas 
yielded collection efficiencies of from 4 to 87 percent for latex 
hydrosols of 0.5 and 0.8 ym diameter. Collection efficiency of the 
conventional device exceeded that of the novel device for a given 
pressure drop between 10 to 80 inches W.G. and particle diameter of 
0.5 pm. Collection of the 0.8 zm dia particles by the novel device 
exceeded that of the conventional for a given pressure drop of up to 
40 in. W.G. Centrifugal forces in the novel device were used to 
separate 96 percent of the water injected. Calcine dust generated by 
fluidizing alumina calcine product in a pilot 10-cm dia fluidized bed 
was found to have a mass mean diameter of 2 ym with a standard 
deviation of 2.5. Collection of the calcine dust by the small-scale 
novel device indicates mass removal efficiencies of around 98 per- 
cent at the pressure drop encountered in the full-scale calciner off- 
gas system. Based on the results of the laboratory-scale tests, pilot- 
scale evaluation of the novel device is recommended. 


24942 Spray type wet scrubber. Atsukawa, M.; Tatani, A. (to 
Mitsubishi Jukogyo Kabushiki Kaisha). US Patent 4,067,707. 10 Jan 
1978. Priority date 12 Jun 1975, Japan. 4p. 

A spray type wet scrubber includes a plurality of spray 
nozzles installed in parallel banks across the path of gas stream 
within the scrubber body, and partition walls held upright in grating 
fashion to divide the path of gas stream into a plurality of passages, 
each of which accommodates one of the spray nozzles. 


24943 Apparatus for gas scrubbing and particulate solids remov- 
al. Georgopapadakos, A.M.; Sigalas, G.S. US Patent 4,067,706. 10 
Jan 1978. Filed date 30 Aug 1976. 8p. 

A wet type gas scrubber is described in which gases are 
brought into a central column tangentially and swirled downwardly 
towards the scrubbing water in a settling tank. The gases are then 
reversed upwardly and outwardly of the central column where they 
are passed through a demister and out the scrubber stack. Steam and 
water spray headers are located so as to prevent the unit from 
clogging. Means are provided in the tank for removing the solids 
and particulates from the scrubber area and for preventing build-up 
or accumulations of solids under the scrubber. 


24944 Gas scrubber and method of operation. Dullien, F.A.L.; 
og D.R. US Patent 4,067,703. 10 Jan 1978. Filed date 9 Dec 
1974. 10p. 

A method and apparatus for separating particulate matter in 
solid or liquid form from a gas stream are described. Dirty gas enters 
a conduit at one end and is moved through it by a fan at the other 
end operating at a low speed. A relatively fine spray of liquid, 
preferably water, is discharged into the gas stream upstream from 
the fan. Cleaned air is exhausted from the fan casing, and particulate 
matter separated from the gas stream is removed and collected 
through an opening in the fan casing below the clean gas exhaust. 
The fan preferably is of the centrifugal type, and good efficiency is 
obtained with a fan speed of about 600 rpm and with a spray wherein 
the water droplet size is about 10 to 30 microns. 


Method and apparatus for removing particulate pollutants 
from stack gases. Langlois, R.E. (to Owens-Corning Fiberglas 
> US Patent 4,065,274. 27 Dec 1977. Filed date 26 Jan 1976. 

p- 

A pollution control system is described for reducing the 
presence of fine aerosol particles in stack gases from the manufacture 
of glass fiber wool-type products. After larger particles are removed 
from the forming fan gas, the gas is fed into a centrifugal fan and 
massive quantities of water are injected into the fan intake. The 
aerosol particles are agglomerated by impact with the airborne water 
droplets and the wet surfaces of the fan. The larger, coalesced or 
agglomerated particles are more readily susceptible to inertia-type 
separation from the air by either the action of the fan or in a later 
separation operation. The massive volumes of water which are 
required to be injected into the fan for optimum particulate removal 
tend to accumulate in the fan housing, and the present invention 
utilizes one or more stripping slots in the fan housing which make 
use of the kinetic energy of the wash water as it travels along the 
inside surface of the fan housing to positively strip the wash water 
from the interior of the fan housing and into a water shroud to 
gravity drain the wash water into a hopper or the like. 
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24946 Electric dust precipitator. Kikuchi, Y.; Miyabayashi, N.; 
Wada, M. (to Nipponkai Heavy Industries Co., Ltd.). US Patent 
4,065,275. 27 Dec 1977. Filed daie 16 Jul 1976. 6p. 

An electric dust precipitator is described comprising a cham- 
ber; a pair of groups of dust collecting electrodes disposed in the 
chamber; a plurality of discharging wires disposed between the dust- 
collecting electrode groups, a high dc voltage being applied to the 
wires and electrodes; and two horizontal scraping means each of 
which includes two sliding bars, adapted to slide along opposite 
surfaces of the electrodes and having brackets at the inside and 
drawing plates. Ends of the drawing plates in pairs are pivotally 
mounted on the brackets and the other ends of the drawing plates in 
pairs are commonly suspended by chains, respectively. The dust 
precipitated on the electrodes can be easily and completely removed 
by winding up the chains and hence moving up the scraping means. 


24947 Process for purifying 
moto, T.; Shibano, H.; Miyao, 
Filed date 5 Aug 1975. 10p. 
An improved process is described for purifying a gas contain- 
ing at least one of hydrogen cyanide and hydrogen sulfide as a 
harmful component by fixing the harmful component in water as an 
aqueous solution of nitrogen-containing sulfur compound so as to 
render the gas free of the harmful component. The improvement 
consists of: (1) burning the aqueous solution of nitrogen-containing 
sulfur compound to obtain an exhaust gas containing sulfur dioxide; 
(2) O° hee the sulfur dioxide from the exhaust gas for recovery; 
(3) exhausting the gas after the separation of the sulfur dioxide. 


gases. Nogami, Y.; Ooka, I.; Hama- 
K. US Patent 4,062,931. 13 Dec 1977. 


24948 Process and apparatus for the removal of samples for 
analysers from a stream of exhaust gas. Becker, W.J.; Breuer, W.; 
Siemer, K. (to Bayer AG). US Patent 4,061,467. 6 Dec 1977. Priority 
date 28 Sep 1974, German, Federal Republic of (F.R. Germany). 8p. 

In a process for the removal of samples from flue gases or 
other highly concentrated exhaust gases, before the sample is re- 
moved from the main stream of exhaust gas, it is diluted with a 
carrier gas which is free from this exhaust gas. The sample is diluted 
in the main stream of exhaust gas by a carrier gas introduced from 
outside. The diluted sample can then be analyzed in conventional gas 
analyzers. 


24949 Exhaust gas scrubbing process. Senjo, T.; Kobayashi, M 
(to Fuji Kasui Engineering Co., Ltd.). US Patent 4,061,743. 6 Dec 
1977. Priority date 6 May 1975, Japan. 14p. 

Nitrogen oxides, or both sulfur oxides and nitrogen oxides are 
efficiently and economically removed from exhaust gas containing 
the same with an aqueous scrubbing suspension of alkaline earth 
metal compounds. The aqueous scrubbing suspension of alkaline 
earth metal compounds further contains (a) thiourea or thiosulfates 
4 oe thereof and (b) copper ion or iron ion or a mixture 

ereof. 


—— Method and apparatus for the purification of waste gas 
gaseous pollutants. Murakami, H.; Okamoto, T. (to Taiyo 
Kaken Co., Ltd.). US Patent 4,061,477. 6 Dec 1977. Priority date 27 
Feb 1975, Japan. 12p. 
A fluidized-bed process and apparatus are described involving 
a vertical column containing perforated trays, each tray having a 
weir disposed on its upper surface to divide that surface into first and 
second sections, each of which has apertures. One section of each 
tray constitutes 80 to 95 percent of the total tray surface area. 
Location of the weir on successive trays alternates from side to side 
of the column to provide for cross-flow of the fluidized material on 
the trays. 


24951 Gas purification method and apparatus. Hoelter, H.; 
Gresch, H.; Igelbuescher, H. US Patent 4,061,476. 6 Dec 1977. 
Priority date 6 May 1975, German, Federal Republic of (F.R. 
Germany). 12p. 

A pulverulent solid sorption agent is injected into a stream of 
noxious-contaminant-containing gas subjected to intensive turbu- 
lence and then separated from the gas. The solid sorption agent is 
optionally reused until exhausted, or purified before reuse. Appara- 
tus for the process is described. 


24952 Venturi scrubber. Kolm, E.L. US Patent 4,057,602. 8 Nov 
1977. Filed date 30 May 1974. 6p. 

An improved venturi scrubber for removing particulate 
matter from a gas stream is described. The scrubber includes ports 
located either at the throat at the venturi or in the divergent section 
for injecting gas or air into the stream being processed through the 
scrubber. The ports may be either a series of openings or a continu- 
ous annular opening and are connected by ducting either to the 
convergent section of the scrubber to receive a portion of the 
incoming gas stream or to a separate source of gas or air. 


24953 Filter organ of a dust separator. Becker, E. (to Kastrup 
K.G., Duesseldorf (Germany, F.R.)). German(FRG) Patent 
ai 551, 117/A/. 26 May 1977. 17p. (In German). 
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A filter organ of a dust separator with a gas ingress system for 
the crude gas and a gas egress system for the purified gas is 
described, the filter organ having two or more tubular filter elements 
which are to be put up under tension. 


24954 Thermal afterburner. Meierling, W. (to Meierling (H.) 
Ventilatorenfabrik, Laufenburg (Germany, F.R.)). German(FRG) 
Patent 2,535,087/A/. 17 Feb 1977. 17p. (In German). 

Gases resulting from industrial processes, and containing im- 
purities such as residual hydrocarbons are purified by complete 
combustion of these impurities in a U-shaped afterburner. The gas is 
run down the one branch of the U through a series of interspaced 
flat-shaped conduits, diverted half way into the second branch, and 
blown up this part of the device. The gas is released into this branch 
by blowing it onto concave metal sheets facing the openings of the 
flat shaped conduits. Together with the gas, hot combustion gases 
from a burner are then run down the second branch, resulting in a 
mixture which burns in the combustion chamber formed by the 
bottom part of the U. The clean gases are released up the first 
branch, thus preheating the gas to be treated. 


24955 Operation of pollution control systems at John Lysaght 
(Australia) Limited, Westernport works. Hull, M.D. (John Lysaght 
Ltd., Hastings, Australia). pp T7-T9 of In Treatment, recycle, and 
disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The design requirements and operation of water pollution 
control systems used at the John Lysaght (Australia) steel works to 
prevent contaminants in the plant effluents from entering the Wes- 
ternport Bay are discussed. (LCL) 


POWER CYCLES 


24956 Method and device for the conversion of heat into me- 
chanical energy. Bailey, L.L.; Kimmel, D.R. German(FRG) Patent 
2,528,337/A/. 26 May 1976. 19p. (In German). 

In order to improve the efficiency of machines where a fluid 
is evaporated and the vapour directed onto turbine rotor blades for 
generating mechanical energy, the inventor proposes to operate the 
machine with a liquid. The liquid is pressurized in a storage tank 
containing fluid by means of a certain amount of liquid which 
evaporates quickly while expanding. The liquid is conducted in a 
closed cycle system. Numerous claims describe the process in detail, 
possibilities of switching as well as various arrangements of mechani- 
cal devices. 


24957 Method for the conversion of condensation heat of vapors 
and of thermal energy of waste waters or other liquid substances and 
solutions, emulsions, and dispersions into mechanical energy. Kirch- 
hoff, J.; Neumann, W.; Stallherm, W. (to Ingenieurbuero Neumann 
und Stallherm G.m.b.H., Gelsenkirchen-Buer (Germany, F.R.)). 
German(FRG) Patent 2,358,959/B/. 27 Nov 1975. 3p. (In German). 

To convert thermal energy (condensation heat) of low-tem- 
perature media up to about 100°C (especially from 30 to 75°C) into 
mechanical energy, it is suggested to add heat to the inorganic and/ 
or organic agents and to make use of the resulting expansion for 
mechanical work. Chlorine fluorine methane, carbon dioxide, hydro- 
gen chloride and bromium fluorine methane are mentioned as work- 
ing substance. It is suggested to make use of the expansion mainly in 
the working region of 10°C below critical temperature up to the 
critical temperature of the working substance. A further claim 
includes the recycling of the working fluid after its cooling in a cycle 
process. 


BRAYTON 
REFER ALSO TO CITATION(S) 23639, 24112, 24452 


RANKINE 
REFER ALSO TO CITATION(S) 24435, 24452, 24618 


STIRLING 
REFER ALSO TO CITATION(S) 24436 


PARTICLE ACCELERATORS 
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DESIGN, DEVELOPMENT, AND OPERATION 


24958 Particle beam apparatus with zones of different pressure. 
Dassler, J.; Veneklasen, L.H.; Zschimmer, M. (to Siemens —_ «4 
sellschaft). US Patent 4,066,905. 3 Jan 1978. Priority date 27 
1975, German, Federal Republic of (F.R. Germany). 6p. 

An improved icle beam optical apparatus of the type 
having an evacuated housing with two sequential zones along 
beam axis to be maintained at different low absolute pressures is 
described. A pressure stage detachably mounted in the housing 
between the zones is divided by an apertured partition into two 
portions communicating with the respective zones. From each por- 
tion a conduit leads through the body of the pressure stage for 
connection to respective vacuum pumps, the centerlines of the 
conduits lying in a common plane perpendicular to the beam axis. 
The body of the pressure stage preferably is adjustably mounted in a 
rigid support ring that is attached in vacuum-tight relation to the 
housing. The arrangement simplifies the vacuum connections, mini- 
mizes distortion of the housing and misalignment of the beam 
generating and control elements, and provides aed capability 
of the partition aperture. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 24981 


24959 (SLAC-TN—77-1) SLED program. Farkas, Z.D. (Stan- 
ford Linear Accelerator Center, Calif. (USA)). Apr 1977. Contract 
EY-76-S-03-0326. 27p. NTIS, MF AO1. 

Portions of document are illegible. 

A FORTRAN program is described which, for a given cavity 
and timing, yields all fields as a (piecewise) function of time, and 
which, for any mix of SLEDded and non-SLEDded klystrons of any 
given energy/klystron, yields the SLED operation parameters. The 
note explains the input and output parameters as they appear in the 
code output. 3 figures, 19 tables. 


ION SOURCES 


24960 (BNL—23649) H™ ion source diagnostics. Grossman, 
M.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-0016. 6p. (CONF-770940—17). Dep. NTIS, PC 
A02/MF AOl1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Electrostatic probe measurements, H/sub a/ line broadening, 
and gas pressure and gas flow measurements are discussed with 
regard to the Brookhaven National Laboratory H™ ion source. Probe 
measurements imply the plasma density and electron temperature for 
certain source conditions. Line ppg | experiments indicate an 
atom temperature of several tenths of an eV. The importance of fine 
structure splitting in analyzing the line profiles is discussed and the 
H/sub a/ line is studied in detail. The determination of the fast 
neutral particle energy is discussed. Gas flow measurements indicate 
near molecular flow for the operating ion source pressure without a 
discharge. In the presence of a discharge, calculations assert that the 
gas flow, pressure and density will change during the discharge. 
Preliminary experiments also indicate a possible decrease in the gas 
flow during the discharge. 


INJECTION AND EXTRACTION SYSTEMS 


24961 (BNL—50741) HOPI: on-line injection optimization pro- 
gram. LeMaire, J.L. (Brookhaven National Lab., 2S ag 
(USA)). 26 Oct 1977. Contract EY-76-C-02-0016. 30p. Dep. NT 

PC A03/MF AOl1. 

A method of matching the beam from the 200 MeV linac to 
the AGS without the necessity of making emittance measurements is 
presented. An on-line computer program written on the PDP10 
computer performs the matching by modifying independently the 
horizontal and vertical emittance. Experimental results show success 
with this method, which can be applied to any matching section. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 24980, 24982 


24962 (BNL—23353) Separated function focusing monochroma- 
tor system for synchrotron radiation. Hastings, J.B.; Kincaid, B.M.; 
Eisenberger, P. (Brookhaven National Lab., U pton, N.Y. (USA): 
Bell Labs., Murray Hill, N.J. (USA)). 1977. Cansrest EY-76-C-02- 
0016. 18p. (CONF- *770988—1). Dep. NTIS, PC A02/MF AOl1. 

From Conference on synchrotron radiation instrumentation; 
Orsay, France (15 Sep 1977). 
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The design and performance of a new general purpose focus- 

monochromator system is presented. Such a system is ideally 

suited to collect, focus, and monochromate the highly directional, 
broad band synchrotron radiation. 


24963 (SAND—77-0599) er development and installation 
report. Schuch, R.L.; Woodall, H.N. (Sandia Labs., —— 
N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. p. Dep. 
NTIS, PC A02/MF AOl1. 

Rehyd, a low-impedance, HYDRA-type, water transmission 
line for bremsstrahlung exposures, was installed on the north side of 
the REBA facility. Rehyd produces 300 kA beams of 1.2 MeV 
electrons with a pulse width of 170 ns. Nominal x-ray exposure dose 
capabilities of 7 cal/g and 20 to 25 ae were realized thus far. A 
description is given of the s 4 a ae eters and facility 
layouts including the unique features of the ‘A Marx generator/ 
Rehyd line energy-transfer system. Diode configurations, magnetic- 
field applications, and output measurements are also presented. 


24964 (TID—27909, PP 134-146) New in-house computing facili- 
ties. Prull, D.C. 1 Nov 1 

In Technical progress report. 

Topics include new in-house computing facilities, a differen- 
tial probe for cyclotron internal beam monitoring, design of a heavy 
ion detector for energy-loss spectrometer, target preparation re- 
search, electronics maintenance and development for the cyclotron 
and auxiliary experimental facilities, energy-loss spectrometer im- 
provements, and the clearin; ewHik) magnet for zero degree neutron time- 
of-flight measurements. (WHK 


STORAGE RINGS 


24965 a Reducing 8/sub x/ and X/sub p/ by the 
use of a split quadrupole lattice. . H.; Parzen, G. (Brookhaven 
National Lab., es at aor 1 1977. Contract EY-76-C- 
02-0016. 12p. Dep. NTI PC A02/MF AOl. 

The B/sub x/ Santen and the dispersion function X/sub p/ 
at the regular focusing quadrupole in the ISABELLE cell can 
reduced by rearranging the quadrupoles and dipoles in the regular 
cell. In this arrangement, the ae on quadrupole is split in half and 
one or two of the dipoles in the cel between the two 
halves of the focusing quadrupole. This arrangement leads to a 
smaller beam size, and can sometimes lead to a smaller aperture 
requirement. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTCRS AND MONITORS 
REFER ALSO TO CITATION(S) 23919, 23921, 24964, 25099, 25112 


24966 (BNL—23453) Avalanche localization and its effects in 
proportional counters. Fischer, J.; Okuno, H.; Walenta, A.H. (Brook- 
haven National Lab., Upton, N. Y. (USA)). Nov 1977. Contract EY- 
76-C-02-0016. 7p. (CONF- 771023—19). Dep. NTIS, PC A02/MF 
AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Avalanche development around the anode wire in a gas 
proportional counter is investigated. In the region of proportional 
gas amplification, the avalanche is found to be well localized on one 
side of the anode wire, where the electrons arrive along the field 
lines from the point of primary ionization. Induced poem | on elec- 
trodes surrounding the anode wire are used to measure the azimuthal 
position of the avalanche on the anode wire. Practical applications of 
the phenomena such as left-right assignment in drift chambers and 
measurement of the angular direction of the primary ionization 
electrons drifting towards the anode wire are discussed. 


24967 (CONF-771077—5) Recent improvements to RC-line en- 
coded position-sensitive proportional counters. Borkowski, C.J.; 
Kopp, M.K. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/MF AO01. 

From 4. international conference on small angle scattering of 
neutrons and x-rays; Gatlinburg, TN, USA (1 Oct 1977). 

Continuing research on the principles of position encoding 
with RC lines has advanced the design of position-sensitive propor- 
tional counters (PSPCs) to meet the requirements for high count 
rates (> 10° counts/sec) and good spatial resolution (> 10* spatial 
elements) in small-angle scattering experiments with x rays and 
neutrons. Low-noise preamplifiers were developed with pole-zero 
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cancellation in the feedback circuit and modular linear amplifiers 
with passive RCL shaping which, compared to previous designs, 
reduce output saturation at high count rates ~20 times and shorten 
the position signal processing time to <1 psec. Using resistive self- 
heating and propylene decomposition, the conductance and film 
thickness of pyrolytic-carbon anodes were increased to match the 
RC time-constants of line PSPCs with the linear amplifiers, to 
reduce the effects of electron erosion of the anodes at high count 
rates, and to improve the PSPC linearity. A large-area PSPC (480 x 
780 mm?) for low-energy (<60 keV) photon imaging was devel- 
oped. The electronic uncertainty in the position measurement of 20- 
keV photons is <0.5 mm (fwhm) in both dimensions. The technol- 
ogy developed for this PSPC is applicable to the design of large-area 
detectors (>800 x 800 mm?) for the measurement of small-angle 
scattering with neutrons. The method of electronic thickness dis- 
crimination was applied to change the effective thickness of an area 
PSPC from 12 to 2 cm whenever the molybdenum target of an x-ray 
generator was changed to a copper target. This thickness adjustment 
increased the signal-to-background ratio by a factor of ~6 for the 8- 
keV photons from the copper target, while maintaining a >90% 
detection efficiency. 


24968 (LBL—6436) Elimination of image blurring due to double 
scatter events in ‘y imaging MWPC detectors. Ortendahl, D.; Tam, 
K.C.; Perez-Mendez, V.; Lim, C.B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 20 Oct 1977. Contract W-7405- 
ENG-48. 15p. (CONF-771023—21). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

In multiwire proportional chambers used with honeycomb 
lead converters for detecting 511 KeV y rays from positron annihila- 
tion, a source of image blurring is generated by multiple interaction 
events due to the escape photoelectric x-ray or from the Compton 
scattered photon. Using the delay line readout method the majority 
of these double events are eliminated by using the fact that the sum 
of the time intervals from the prompt anode signal to the signal 
arrival at each end of the delay line is a constant to within the timing 
accuracy for a single interaction. Double interaction events produce 
a time sum which is shorter. Good improvement in image quality is 
obtained. The observed number of multiple events is larger than 
calculations would predict. 


24969 (SAND—77-0355) Oscilloscope trace photograph digitiz- 
ing system (TRACE). Richards, M.; Dabbs, R.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
32p. Dep. NTIS, PC A03/MF AO1. 

The digitizing system allows digitization of photographs or 
sketches of waveforms and then the computer is used to reduce and 
analyze the data. The software allows for alignment, calibration, 
removal of baselines, removal of unwanted points and addition of 
new points which makes for a fairly versatile system as far as data 
reduction and manipulation are concerned. System considerations 
are introduced first to orient the potential user to the process of 
digitizing information. The start up and actual commands for 

CE are discussed. Detailed descriptions of each subroutine and 
program section are also provided. Three general examples of typi- 
cal photographs are included. A partial listing of FAWTEK is made 
available. Once suitable arrays that contain the data are arranged, 
"GO FA” (active FAWTEK) and many mathematical operations to 
further analyze the data may be performed. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 25184, 25190 


24970 (CONF-770720—9) Neutron dosimetry using electro- 
chemical etching. Su, S.J.; Stillwagon, G.B.; Morgan, K.Z. (Georgia 
Inst. of Tech., Atlanta (USA). School of Nuclear Engineering). 
oady Contract EY-76-S-05-4814. 12p. Dep. NTIS, PC A02/MF 
A0l. 

From 22. annual meeting of the Health Physics Society; 
Atlanta, GA, USA (3 Jul 1977). 

Registration of a-tracks and fast-neutron-induced recoils 
tracks by the electrochemical etching technique as applied to sensi- 
tive polymer foils (e.g., polycarbonate) provides a simple, sensitive 
and inexpensive means of fast neutron personnel dosimetry as well as 
a valuable research tool for microdosimetry. When tracks were 
amplified by our electrochemical technique and the etching results 
compared with conventional etching technique a striking difference 
was noted. The electrochemically etched tracks were of much larger 
diameter (~ 100 yum) and gave superior contrast. Two optical 
devices--the transparency projector and microfiche reader--were 
adapted to facilitate counting of the tracks appearing on our polycar- 
bonate foils. The projector produced a magnification of 14X for a 
screen to projector distance of 5.0 meter and read’s magnification 
was 50X. A Poisson distribution was determined for the number of 
tracks located in a particular area of the foil and experimentally 
verified by random counting of quarter sections of the microfiche 
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reader screen. Finally, in an effort to determine dose equivalent 
(rem), a conversion factor is being determined by finding the sensi- 
tivity response (tracks/neutron) of recoil particle induced tracks as a 
function of monoenergetic fast neutrons and comparing results with 
those obtained by others. 


24971 (CONF-771036—5) Foil activation dosimetry at energies 
below 1 MeV. Stallmann, F.W.; Kam, F.B.K. (Tennessee Univ., 
Knoxville (USA); Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AOl. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

The foil activation method is usually applied to obtain the 
neutron spectrum at energies above 1 MeV. However, potentially 
useful information can be gained from detectors whose main re- 
sponses lie in the low-energy region. Efficient quantitative methods 
are developed to extract this information using "window function” 
and linear programming techniques. This method is restricted essen- 
tially to energies below 1 keV. In the 1 keV to 1 MeV regions, 
which is important for damage analysis, only a combination of foil 
detector methods and neutron transport calculations can provide 
satisfactory results. 


24972 (CONF-780110—2) Meeting regulatory standards with 
BeO ceramic TLD. Gammage, R.B.; Christian, D.J. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 15p. 
Dep. NTIS, PC A02/MF AO1. 

From 11. symposium on radiation instrumentation; San 
Diego, CA, USA (17 Jan 1978). 

Measurements of exposures below 1 mR are possible with 
BeO ceramic TLD by signal recording that discriminates against an 
interfering pyroelectric incandescence. Performance under environ- 
mental monitoring conditions is considered in light of current regula- 
tory criteria. Factors such as reproducibility and batch uniformity 
are satisfactory. An anomalous energy dependence causes an over- 
response that will probably require use of an energy compensation 
shield. 


24973 (IAEA-SM—222/46) Reference bank of exoelectron dosi- 
meters. Gammage, R.B.; Cheka, J.S. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 14p. (CONF- 
771209—5). Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on national and international stand- 
ardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

Reference exoelectron dosimeters of BeO ceramic, called 
Thermalox 995, have been distributed to 37 groups in 17 countries. 
The apparent sensitivity of the dosimeters at the standard exposure 
of 20 mR is compared for differeent readers in different laboratories 
and varies by an order of magnitude. Long-term stability of the 
exoelectron response is a critical issue if this type of dosimeter is 
ever to be used routinely. Suggestions are made for the storage, 
exposure, and reading of detectors in order to examine the stability 
parameter and compare the experiences of different investigators. 
One example of reasonably good stability is given for storage in air 
at 80% relative humidity during a period of one year. Recommenda- 
tions are made for helping to prevent unnecessary changes in the 
standardized exoelectron response characteristics. These include an- 
nealing the dosimeters at temperatures below 500°C, which is the 
final drying temperature before the detectors leave Oak Ridge, and 
preventing the condensation of atmospheric moisture onto the BeO 
at or below the dew-point temperature. Another important recom- 
mendation is to avoid exposing the irradiated dosimeters to ultravio- 
let containing light, otherwise trap transfer effects will produce 
erroneous results. The reference exoelectron dosimeters serve other 
useful purposes, such as benchmark dosimeters against which to 
compare the effectiveness of newer types of exoelectron dosimeters, 
and as dosimeters for the conduct of basic investigations in different 
laboratories but on the same material. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 24016, 24983 


24974 (CONF-771077—4) Design study of a time of flight small- 
angle diffractometer for a pulsed neutron source. nter, J.M.; 
Faber, J. Jr. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
7405-ENG-38. 22p. Dep. NTIS, PC A02/MF AOl1. 

From 4. international conference on small angle scattering of 
neutrons and x-rays; Gatlinburg, TN, USA (1 Oct 1977). 

The design study for a neutron SAS instrument at Argonne’s 
proposed Intense Pulsed Neutron Source thermal neutron flux 
10’° n/cm?-sec) indicates that an effective high-resolution TOF SAS 
diffractometer can be constructed. The design features include a 
converging slit collimator, provision for 5 x 5 cm? sample cross 
sectional area, and a 1 x 1 m2? two-dimensional detector. The 
fractional wavelength resolution of the instrument is negligibly small 
for all wavelengths. The resolution was computed by Monte Carlo 
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simulation and is constant over most of the Q range. A special 
feature of the instrument is the wide range of accessible Q's, without 
the requirement of instrument configurational changes. The flux on 
sample exceeds that at conventional reactor instruments of compara- 
ble resolution. 


24975 (DP—1462) X-ray fluorescence spectrometers: a compari- 
son of wavelength and energy dispersive instruments. Slates, R.V. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Nov 1977. Contract EY-76-C-09-0001. 21p. Dep. NTIS, 
PC A02/MF AOl. 

Wavelength dispersive and energy dispersive x-ray fluores- 
cence spectrometers are compared. Separate sections are devoted to 
principles of operation, sample excitation, spectral resolution, and x- 
ray detection. Tabulated data from the literature are cited in the 
comparison of accuracy, precision, and detection limits. Spectral 
interferences and distortions are discussed. Advantages and limita- 
tions are listed for simultaneous wavelength dispersive spectrom- 
eters, sequential wavelength dispersive spectrometers, and Si(Li) 
energy dispersive spectrometers. Accuracy, precision, and detection 
limits are generally superior for wavelength dispersive spectrom- 
eters. 


24976 (LBL—6434) Thin window Si(Li) detectors for the ISEE- 
C Telescepe. Walton, J.T.; Sommer, H.A.; Greiner, D.E.; Bieser, 
F.S. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Oct 1977. Contract W-7405-ENG-48. Sp. (CONF-771023—31). Dep. 
NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Special detectors have been developed for the NASA ISEE- 
C Cosmic Ray Telescope. These are Li-drifted silicon detectors 5 
mm thick and 1500 mm? area with the criteria that thickness vari- 
ations on the whole area be less than +-10 ym and that the Li- 
diffused contact dead-layer not exceed 15 zm. Techniques used to 
fabricate and test these detectors are presented. 


24977 (UCID—17603) Operations manual for the megachannel 
gamma-ray coincidence system. Ruhter, W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 30 Oct 1977. Contract W- 
7405-ENG-48. 36p. Dep. NTIS, PC A03/MF AO1. 

To aid in the study of nuclear structures, a megachannel 
pulse-height coincidence analysis system on a PDP-8 computer was 
constructed. The system digitizes the energies of coincident gamma- 
rays and stores the resultant information on a moving-head disk. The 
system uses a minicomputer to sort and store gamma-gamma coinci- 
dent information on line. The megachannel system and how to use it 
are described. 


HIGH ENERGY PHYSICS INSTRUMENTATION 


24978 (BNL—23345) Second coordinate readout in drift cham- 
bers by charge division. Radeka, V.; Rehak, P. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Oct 1977. Contract EY-76-C-02-0016. 
14p. (CONF-771023—40). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The drift time measurement and the charge division can be 
performed simultaneously on the same electrode (resistive anode) 
without affecting the accuracy of either measurement. It is shown 
that for the shortest measurement time there is an optimum value for 
the anode wire resistance. The signal requirement for a position 
uncertainty sigma less than or equal to 0.5% of the anode wire 
length is only 2.7 x 10° electron charges. The drift chamber can be 
operated in the linear mode and with negligible space charge effects, 
so that it can also be used for AE/AX measurements. A simple 
preamplifier optimized for both the time and charge measurements 
using a monolithic transistor array is described. 


24979 (BNL—23529) Charged particle detector system for ISA- 
BELLE spectrometers. Platner, E.D. (Brookhaven National Lab., 


Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 11p. (CONF- 
770753—25). Dep. NTIS, MF AO1. 
From Isabelle es Upton, NY, USA (18 Jul 1977). 
in 


A detector system combining the good time resolution and 
low dead time of PWC’s and the good space resolution of drift 
chambers is proposed for use in ISABELLE spectrometers. Central 
to this detector is the development of two integrated electronic 
circuit systems. The detectors are described with special emphasis on 
the electronic systems. The detector system proposed will be capable 
of handling particle flux rates typical of conventional PWC’'s yet 
providing a spacial resolution of 100 wm. Another advantage is that 
a large area detector of such performance will become technically 
feasible as well as economicaly viable. The detector is a convention- 
al narrow anode spacing drift chamber with field wires. A digital 
delay-time encoder circuit is used for readout. 


24980 (COO—1545-219) Proposal to assemble a high resolution- 
electron sensitive-energy flow calorimeter in the NEULAND spec- 
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trometer. (Ohio State Univ., Columbus (USA). Dept. of Physics). 
1977. Contract EY-76-C-02-1545. 40p. Dep. NTIS, PC A03/MF 
AOl. 

A y catcher and a liquid scintillation calorimeter module in a 
simple configuration that is well suited to the investigation of several 
different neutrino induced processes are described. The variety of 
neutrino beams now available at Fermilab and synchrotron intensity 
and energy together with the high resolution calorimeter allow a 
multiplicity of experiments to be carried out with a single detector 
configuration. 


24981 (LA-UR—77-2357) Energy resolution considerations in 
liquid ionization chambers. Edmiston, M.D.; Gruhn, C.R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 5p. (CONF-771023—3). Dep. NTIS, PC A02/MF AOl1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

If the calculated Fano factors are correct, then the resolution 
of a LAr or LXe detector is limited by electronics and geometry, 
and not necessarily by the physics of the liquids. While this presents 
some challenging experimental difficulties, it is thought that it is 
much better for the limitations to be as they are since they may be 
solvable. 


24982 (SLAC-TN—76-3) “ARBOLA” SLAC branch driver for 
PDP-11. Oxoby, G. (Stanford Linear Accelerator Center, Calif. 
(USA)). Aug 1976. Contract EY-76-S-03-0326. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

The wide use of CAMAC systems in the Large Aperture 
Solenoid Spectrometer facility led to the design of several dedicated 
CAMAC interfaces. The one described here features the implemen- 
tation of bidirectional data transfers, and is used exclusively with the 
SLAC crate controller, 135-279. Efforts were made to ensure maxi- 
mum versatility for acquisition of high-energy physics data. Specifi- 
cations are set forth, and hardware and software (memory address 
register, word count register, data buffer register, and high-byte 
register) are described. 4 figures. (RWR) 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 23850 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 23368, 24913 


24983 (LBL—7218) High-energy proton radiation damage of 
high-purity germanium detectors. Pehl, R.H.; Varnell, L.S.; Metzger, 
A.E. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Oct 1977. Contract W-7405-ENG-48. 10p. (CONF-771023—36). 
Dep. NTIS, PC A02/MF AOl1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Motivated by their applicability to gamma-ray spectroscopy 
experiments in space, quantitative studies of radiation damage effects 
in high-purity germanium detectors due to high-energy charged 
particles have been initiated with the irradiation by 6 GeV/c protons 
of two 1.0 cm thick planar detectors maintained at 88°K. The 
threshold for resolution degradation and the annealing characteris- 
tics differs markedly from those previously observed for detectors 
irradiated by fast neutrons. Under proton bombardment, degradation 
in the energy resolution was found to begin below 7 x 10’ protons/ 
cm, and increased proportionately in both detectors until the experi- 
ment was terminated at a total flux of 5.7 x 10° protons/cm? 
equivalent to about a six year exposure to cosmic-ray protons in 
space. At the end of the irradiation, the FWHM resolution measured 
at 1332 keV stood at 8.5 and 13.6 keV, with both detectors of only 
marginal utility as a spectrometer due to the severe tailing caused by 
charge trapping. The two detectors displayed a significant difference 
in proton damage sensitivity, which is consistent with fast neutron 
damage effects. To ensure that detector variability did not influence 
the comparison of proton- and neutron-induced damage effects, one 
of the detectors had been used previously in a neutron damage 
experiment. The threshold for high-energy proton damage was 
found to be markedly lower, roughly 5 x 10’ protons/cm?, compared 
to 3 x 10° neutrons/cm? for fast neutrons. Annealing these detectors 
after proton damage was found to be much easier than after neutron 
damage. A satisfactory level of recovery after high-energy proton 
— can be achieved with in-situ annealing in the range of 


24984 (SAND—77-1747C) Radiation induced transient thermal 
effects in 5 MHz AT quartz resonators. Koehler, D.R.; Young, T.J.; 
Adams, R.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
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Contract EY-76-C-04-0789. 2lp. (CONF-771064—1). Dep. NTIS, 
PC A02/MF AOl1. 

” From Ultrasonics symposium; Phoenix, AZ, USA (26 Oct 
1977). 

A bulk resonator’s response to ionizing radiation is concerned 
with a number of factors, including: (a) Induced photoconductivity 
in the quartz, (b) Changes in the elastic modulus and the Q of the 
resonator, (c) Temperature rise in the quartz from the deposited 
ionizing radiation, and (d) Induced stress gradients in the crystal 
stemming from non-uniform temperature changes throughout the 
resonator structure. Heretofore the factors causing the largest radi- 
ation-induced effects have been due to crystal impurities which 
manifested themselves as frequency and resistance changes. In very 
high quality quartz which has been swept, frequency variations 
Originating from the temperature factors mentioned above are ob- 
served. A thermal model of the quartz resonator structure and 
associated oven led to a transient frequency response description in 
good agreement with the experimental data. Short-term transient 
frequency excursions in very pure, swept quartz are primarily deter- 
mined by thermal phenomena. Further reductions in radiation effects 
On quartz crystal oscillators may require thermal transient compen- 
sated cuts or modified AT resonator structures and ovens. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 22720, 22765, 22811, 22877, 
23107, 24533, 24914, 24928 


24985 (BDX—613-1722(Rev.)) Programmable data acquisition 

system for microwave calibration. Cable, J.W. (Bendix Corp., Kansas 

City, Mo. (USA)). Jan 1978. Contract EY-76-C-04-0613. 32p. Dep. 
1S, PC A03/MF AO1. 

A fully automated, programmable data acquisition system has 
been developed to record by printout or on punched paper tape the 
data for microwave power calibration. The system programs, con- 
trols, and receives BCD, analog, and ASCII information from exter- 
nal instrumentation. Construction, requirements, and operation of 
the system are described, and wiring diagrams are included. 


24986 (BDX—613-1949) Redesign of Bendix variables data 
system. Morris, E.W. (Bendix Corp., Kansas City, Mo. (USA)). 1977. 
Contract EY-76-C-04-0613. 7p. Dep. NTIS, PC A02/MF AOl1. 

Several considerations, when assimilated into an overall 
review, prompted the decision to redesign the Bendix Variables 
Data System. This paper focuses on those aspects relating to the 
planned support for digitized waveform data. Among the recommen- 
dations is that product testers, generating digitized waveforms for 
inclusion in the data system, be hard-wired into the data acquisition 
system. (RWR) 


24987 (LA-UR—77-2402) Avalanche transistor pulser for fast- 
gated operation of micro-channel plate image-intensifiers. Lundy, A.; 
Parker, J.R.; Lunsford, J.S.; Martin, A.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 8p. (CONF- 
771023—6). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Transistors operated in the avalanche mode are employed to 
generate a 1000 volt 10 to 30 nsec wide pulse with less than 4 nsec 
rise and fall times. This pulse is resistively attenuated to approxi- 
mately equal to 270 volts and drives the image intensifier tube which 
is a load of approximately equal to 200 pf. To reduce stray induc- 
tance and capacitance, transistor chips were assembled on a thick- 
film hybrid substrate. Circuit parameters, operating conditions, and 
coupling to the microchannel plate image-intensifier (MCPI*) tube 
are described. To provide dc operating voltages and control of 
transient voltages on the MCPI? tube a resistance-capacitance net- 
work has been developed which (a) places the MCPI? output phos- 
phor at ground, (b) provides programmable gains in “f-stop” steps, 
and (c) minimizes voltage transients on the MCPI? tube. 


24988 (SAND—77-0930) Digital SLIFER Recorder, Model A. 
Breding, D.R.; Fogel, D.; Loukota, J.J.; Worthen, G.S.; Watterberg, 
J.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1977. Con- 
tract EY-76-C-04-0789. 85p. Dep. NTIS, PC A0S/MF AOl1. 

The Digital SLIFER Recorder (DSR) is an instrument that 
records a time-varying frequency signal in the range from 700 kHz 
to 1500 kHz with an amplitude greater than 200 mV. This signal is 
referenced to an input fiducial marker, and recording is initiated by 
an increase in the frequency of the signal. The primary purpose of 
this instrument is to record data from the SLIFER system. The DSR 
records 512 samples after the record trigger signal, with a sample 
interval of 50 ps (for a total recording time of 25.55 ms). The 
measurement essentially uses a 20-cycle period-averaging counter 
technique. 
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24989 (SAND—77-1297) Selective digital filtering. Elliott, G.R. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1977. Contract 
EY-76-C-04-0789. 15p. Dep. NTIS, PC A02/MF AO1. 

The Base and Installation Security Systems (BISS) Program 
is funding a project at Sandia Laboratories to improve sensor analog 
signal-to-noise ratio by Adaptive Digital Filtering (ADF). Sandia 
has developed ADF algorithms for real-time use on laboratory 
computers and on a small microprocessor. Applying this technique 
to field-recorded sensor data has significantly improved sensor 
analog signal-to-noise ratio. 


24990 (SAND—77-2028) Development of a passive accelero- 
meter. Walter, P.L.; Schelby, F. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 23p. Dep. 
NTIS, PC A02/MF AO1. 

A passive accelerometer which operates by the plastic defor- 
mation of a soft aluminum disk by a steel ball has been developed. 
The acclerometer records shock amplitudes with an accuracy of 20 
percent or better for pulse durations of 2000 microseconds or longer; 
the accuracy improves considerably for longer pulse widths. In a 
situation in which repeated impacts occur, the accelerometer be- 
comes less sensitive to impacts following the first one. This is 
believed to be due to cold working of the aluminum disk. Cross axis 
sensitivity is negligible. The device has been field tested with promis- 
ing results. 


24991 (SLAC-PUB—2037) "FASTBUS"”: status of development 
of a standard high speed data acquisition bus for high energy physics. 
Larsen, R.S. (Stanford Linear Accelerator Center, Calif. (USA)). 
Nov 1977. Contract EY-76-S-03-0326. 5p. (CONF-771023—35). 
Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

In late 1975 the US NIM Committee initiated a study group, 
known as the Advanced System Study Group, to review the future 
data acquisition modular interface requirements for high-energy 
physics. The final report of this group recommended the develop- 
ment of a new standard system, now known as "FASTBUS,” which 
would have as principal features improved speed by a factor of 10 
over CAMAC, more generalized architecture to accommodate dis- 
tributed parallel processing and fast preprocessing, special scan 
modes of particular use in high-energy particle detection systems, 
and standardized bus structures and mechanics. A brief summary of 
current activity is given. 7 figures, 3 tables. 


24992 (UCRL—79966) Efficient lensing element for x-rays. 
Ceglio, N.M.; Smith, H.I. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 12 Aug 1977. Contract W-7405-ENG- 
48. 16p. (CONF-770821—4). Dep. NTIS, PC A02/MF AO1. 

From EMSA meeting; Boston, MA, USA (Aug 1977). 

An efficient x-ray lens with an effective speed of order less 
than approximately f/50 for lambda —_ than approximately 10 A 
x-rays is described. Fabrication of this lensing element appears 
feasible using existing microfabrication technology. Diffraction and 
refraction are coupled in a single element to achieve efficient x-ray 
concentration into a single order focal spot. Diffraction is used to 
produce efficient ray bending (without absorption) while refraction 
is used only to provide appropriate phase adjustment among the 
various diffraction orders to insure what is essentially a single order 
output. The mechanism for ray bending (diffraction) is decoupled 
from the absorption mechanism. Refraction is used only to achieve 
small shifts in phase so that the associated attenuation need not be 
prohibitive. The x-ray lens might be described as a Blazed Fresnel 
Phase Plate (BFPP) with a spatially distributed phase shift within 
each Fresnel zone. The spatial distribution of the phase shifts is 
chosen to concentrate essentially all of the unabsorbed energy into a 
single focal spot. The BFPP transforms the incident plane wave into 
a converging spherical wave having an amplitude modulation which 
is periodic in r2. As a result of the periodic amplitude modulation, 
the BFPP will diffract energy into foci other than the first order real 
focus. In cases of small absorption such effects are negligible and 
ae 7 sara all the unabsorbed energy is directed into the first order 
real focus. 


24993 (ORNL-tr—4533) Small light delay for investigating fast 
processes. Arkhiopov, R.N.; Vasin, B.L.; Dubovik, I.A.; Fedyanina, 
M.1.; Shikanov, A.S. 1975. Translation by S.D. Blalock Jr. of Pre- 
print No. 70, The P.N. Lebedev Order of Lenin Physical Institute, 
Academy of Sciences of the USSR, Moscow, 1975, pp. 1-14. 7p. 
Dep. NTIS, PC A02/MF AO1. 

The working principle and design of a small light delay line 
based on spherical mirrors is described. This principle makes it 
possible to delay a light signal longer than 3 x 10~® seconds. The 
delay was used for multiframe shadow photography in a ruby laser 
beam (with exposure approximately 10~® seconds) of a shockwave 
formed in the air during the scatter of a laser flare. 4 figures. 


24994 (LA-tr—77-62) Dielectric multilayer mirrors for Fabry— 
Perot interferometers for the spectral range from 2,350 to 20,000 A. 
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Hefft, K.; Kern, R.; Noldeke, G.; Steudel, A. Translated from Z. 
Phys.; 175: 391-404(1963). 20p. Dep. NTIS, PC A02/MF AO1. 

The production and the performance of dielectric multilayer 
mirrors for Fabry-Perot interferometers from 20,000 A to 2,350 A 
are described. Details of the evaporation apparatus and techniques 
are given. The optical data — reflection factor, absorption factor and 
flatness — are represented graphically and discussed. For all wave- 
lengths cryolite served as low refractive material. The high refrac- 
tive materials used were ZnS for wavelengths from the infrared to 
lambda greater than 4100 A, Sb2O;3 for lambda between 4,200 A and 
3,200 A and PbF; for the shorter wavelengths to lambda = 2,350 A. 
For PbF, an exciton-band at 2,190 A has been found. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 23009, 23011, 23022 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 24743, 24987 


24995 (MHSMP—77-52) Performance and sensitivity testing of 
TATB. Period covered: July—September 1977. Kramer, P.E. (Mason 
and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1977. 
Contract EY-76-C-04-0487. 5p. Dep. NTIS, PC A02/MF AO1. 

Gap testing of the LLL thermally conditioned specimens of 
RX-03-BB, Blend 2 continued with 4 groups being tested. Thus far, 
it has been ible to predict results fairly accurately by considering 
only the final density of the samples. Tests conducted on TATB 
aminated by an emulsion process raised questions about the correla- 
tion between density and sensitivity. 


24996 (MHSMP—77-54) Evaluation of Kraton GX-6500 as a 
binder material. Johnson, H.D.; Osborn, A.G.; Stallings, T.L.; An- 
thony, J.R. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). Sep 1977. Contract EY-76-C-04-0487. 9p. Dep. NTIS, 
PC A02/MF AOI. 

A 23-kilogram batch of a 95 percent HMX/5 percent Kraton 
GX-6500 PBX formulation has been made and subjected to routine 
safety evaluation and preliminary physical properties screening. No 
unusual reactivity was seen; drop hammer sensitivity is similar to 
LX-10. Diametric disc test parts, pressed to about 98 percent of 
TMD at 281 MPa/120 C, indicate that the PBX strength lies 
between LX-04-1 and LX-09. 


24997 (MHSMP—77-61) Low-inductance capacitor discharge 
system. Demerson, E.L. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). Nov 1977. Contract EY-76-C-04-0487. 8p. 
Dep. NTIS, PC A02/MF AOI. 
The components of a low-inductance capacitor discharge 
system to be used to initiate slapper detonators are described and the 
reliminary calibration measurements and flyer velocities obtained 
rom tests using the TC 817 device are given. 


24998 (SAND—77-1363) Shock sensitivity of porous HNS ex- 
plosive. Hayes, D.B. Mitchell, D.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 20p. Dep. 
NTIS, PC A02/MF AO1. 

A model for treating shock compaction and subsequent 
chemical reaction of porous HNS high explosive at initial density 1.6 
Mg/m*® has been tested against some plane shock initiation experi- 
ments. Basically, the model treats the initially porous HNS as a 
pseudothermodynamic phase, and the compaction process as a phase 
change. The kinetics that govern subsequent chemical reaction are 
determined from gas-gun experiments. Computational experiments 
were performed using the model to determine the threshold pressure 
sufficient to produce a detonation in the HNS specimen. Threshold 
pressure was found to depend on the input pulse duration approxi- 
mately as P?®t = 5.06 GPa?.®-us. This is in excellent agreement 
with the one experimental threshold datum P = 6.7 GPa, t = 0.039 
ps. 


24999 (UCRL—52301) Properties of Kel F-800 polymer. Cady, 
W.E.; Caley, L.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 21 Jul 1977. Contract W-7405-ENG-48. 37p. Dep. 
NTIS, PC A03/MF AO1. 

Kel F-800 fluorocarbon polymer has been selected as the 
binder for the TATB explosive in the B77 bomb. Kel F-800 is a 3M 
copolymer derived from the monomers chlorotrifluorethylene 
( ) and vinylidine fluoride (VF2). To understand and define Kel 
F-800 in relation to its intended use, as well as to generate guidelines 
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for controlling the WR material, a thorough evaluation of its proper- 
ties and the expected variations from different production lots was 
made. The research showed that Kel F-800 varies in both mechani- 
cal and thermal properties because of its high Tg (glass transition 
temperature) and because of its crystallinity. However, no evidence 
that these variabilities are detrimental to any of the end-use proper- 
ties of Kel F-800 was found. 


NUCLEAR 
REFER ALSO TO CITATION(S) 24988, 25369 


25000 (AD-A—042832) Alternative EMP test techniques for 
underground facilities. Final Leib, J.; Perala, R. (EG and G, 
Inc., Albuquerque, N.Mex. (USA)). 20 Sep 1976. Contract DNA001- 
76-C-0143. 185p. (EG/G-AL—1240). NTIS PC A09/MF AO1. 

This document contains the results of a study to evaluate the 
applicability and usefulness of the various EMP test techniques on 
underground communications facilities. Four classes of sites are 
defined which typify the majority of buried Command Control and 
Communications facilities and a mix of test and analysis techniques is 
evaluated for each class. 


25001 (LA—7097-MS) Chemical tracers in Hybla Gold working 
room. Final report. Killian, B.G.; McQueen, J.H. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 14p. 
Dep. NTIS, PC A02/MF AOl. 

Chemical tracers were placed in the working room for the 
Hybla Gold event to aid in diagnosing flow of high-energy gases 
down expanding pipes leading from the room. If post-shot reentry is 
made, the tracers could provide valuable knowledge concerning 
pipe closure, mixing of gases from various locations, and volume of 
gas flow into various sizes of pipes. 


25002 (SAND—77-1643) Integration and interpolation of sam- 
pled waveforms. Stearns, S.D. . (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 17p. Dep. NTIS, PC 
A02/MF A0O1. 

Methods for integrating, interpolating, and improving the 
signal-to-noise ratio of digitized waveforms are discussed with 
regard to seismic data from ry tests. The frequency- 
domain integration method and the digital interpolation method of 
Schafer and Rabiner are described and demonstrated using test data. 
The use of bandpass filtering for noise reduction is also demonstrat- 
ed. With these methods, a backlog of seismic test data has been 
successfully pr . 


25003 (UCRL—13799) Stability of flow from a nuclear cavity. 
Final report. Morrison, F.A. Jr. (Illinois Univ., Urbana (USA). Dept. 
of Mechanical and Industrial Engineering). Jul 1977. Contract W- 
7405-ENG-48. 46p. (UILU-ENG—77-4008). Dep. NTIS, PC A03/ 
MF AOI. 

The stability of flow from a nuclear cavity was examined. 
The flow of interest consists of air and steam at high pressure and 
temperature moving through a porous medium. The steam con- 
denses at a moving front. The stability of the flow was analyzed 
using the normal mode method and a program was written to 
perform the necessary calculations. Results of the computer calcula- 
tions show that the flow of interest is stable and any instabilities that 
occur will decay slowly. Stability was influenced by gravity, fluid 
mobilities, and condensation. It was found that the stabilizing effect 
of conductivity is only important at negligibly small wavelengths. 


CIVIL USES 


25004 (AD-A—043325) Ejecta sizing for MIDDLE GUST test 
series and a review of ejecta dynamics. Final report, 1 August 1975—1 
October 1976. Linnerud, H.J. (Science Applications, Inc., Bedford, 
Mass. (USA)). 29 Dec 1976. 68p. (SAI—76-507-BOS). NTIS PC 
A04/MF AOl1. 

In-flight of crater ejecta are summarized for the MIDDLE 
GUST test series. Observed distributions tend to support power law 
distribution currently used in models when the latter are filtered by 
gravitational and acrodynamic effects. The feasibility of obtaining 
data + ejecta dynamics to correlate with cratering calculations is 
reviewed. 


25005 (UCID—17649) Summary of U.S. PNE experience. 
Ballou, L.; Nordyke, M.; Werth, G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 Nov 1977. Contract W-7405- 
ENG-48. 14p. Dep. NTIS, PC A02/MF AO1. 

Important features of the U.S. Project Plowshare program, 
established in 1959 to investigate possible uses for peaceful nuclear 
explosives (PNE) are summarized. The program consisted of a 
strong research and development effort, laboratory experiments, and 
actual nuclear field tests. The government officially terminated 
Project Plowshare in 1977. Only natural-gas stimulation and large- 
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scale excavation were actually field-tested. The technical feasibility 
for gas stimulation was established but economic viability remains 
uncertain. The technical and economic feasibility of nuclear excava- 
tions were not demonstrated for large-scale projects. Special explo- 
sive designs were found to be necessary for most potential PNE 
applications, and two such explosive designs were developed and 
used for the gas stimulation and excavation experiments. More 
research and development would be needed to prove any peaceful 
application of nuclear explosives in the U.S. (TFD) 


WEAPONRY 
REFER ALSO TO CITATION(S) 23215, 24999 


25006 (PB—270914) Ready I system for the UNIVAC 1108 
summary analysis program. Final report. (General Services Adminis- 
tration, McLean, Va. (USA). Mathematics and Computation Lab.). 
Jun 1977. 144p. (GSA/FPA/MCL-TM—233-Rev-1). NTIS PC 
A06/MF A0Ol. 

The Summary Analysis am , part of the Ready I System, 
is to be used in producing edi —— from the output of the 
Ready I Weapons Effects Program. The listings provide a summary 
of the damage, accessibility, casualty, and dose effects experienced 
by selective groups of resource points. The program also has the 
capability to provide binary output for use by other programs. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 24169 


BASIC STUDIES 


25007 (BNWL—2100(Pt.3), pp 25-27) Catch and storage charac- 
teristics of three types of nonrecording precipitation gauges. Thorp, 
J.M. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Precipitation measurements on the Arid Lands Ecology Re- 
serve are made monthly at 26 sites. Despite an oil film evaporation 
suppressant on the water column in the gauges, monthly losses have 
been apparent, especially during summer. An experimental test plot 
of 16 pauses was set up near the 8-in. standard precipitation gauge at 
the ‘ord Meteorology Station to test collection and storage 
characteristics of three types of nonrecording rain gauges. 


25008 (BNWL—2100(Pt.3), pp 33-37) Preparation of a data 
volume Hanford field diffusion experiments, 1967—1974. 


Nickola, P.W. a 


In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A volume listing Hanford field diffusion experimental data is 
in preparation. The data result from 103 releases of atmospheric 
tracers during 54 experiments. Tracers were sampled simultaneously 
on as many as 10 arcs at distances of up to 12.8 km from the tracer 
release point. Vertical profiles were monitored on towers during 28 
experiments involving 43 tracer releases. 


25009 (BNWL—2100(Pt.3), pp 40-41) Planetary boundary layer 
oe profile studies under inversion conditions. Droppo, J.G. Aug 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. foneuees sciences. 

The PNL Cessna 411 aircraft was used in a study of multiple 
inversion layers within the Planetary Boundary Layer. This was a 
cooperative effort with Argonne National Laboratory in the 1976 
Sagamon Experiment over farmland in Illinois. Vertical profiles of 
ozone, condensation nuclei, temperature, relative humidity, dew 
point, and pertinent air speed and location variables were obtained. 


25010 (BNWL—2100(Pt.3), pp 104-108) Application of a mesos- 
cale model for determining and scavenging in lake-effect 
snowstorms. Scott, B.C.; Eadie, W.J. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

To examine the intricacies of scavenging processes, it is 
necessary to realistically simulate cloud dynamics and microphysics. 
Such simulations require adequate knowledge about the locations 
and the environments in which cloud clusters are likely to develop. 
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Therefore, an existing mesoscale model is being modified to meet 
these theoretical and experimental needs. Model calculations of 
mixing layer depth and vertical velocities are presented for two 
meteorological situations expected to occur frequently during our 
planned field programs. 


25011 (BNWL—2100(Pt.3), pp 108-114) Results of flare release 
of AgI and In into a super cooled cloud. Davis, W.E.; Thorp, J.M. 
Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Initial analyses are presented of an incloud tracer release by 
flare of indium and silver iodide into a supercooled cloud on March 
31, 1972, on the Olympia Peninsula, Washington. The analysis of 
surface samplers revealed greater than 12 percent of the indium was 
deposited. A preliminary analysis found values of silver only slightly 
higher than background. 


25012 (BNWL—2100(Pt.3), pp 120-123) Microphysical model of 
scavenging by ice particles. Scott, B.C. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Results are presented from case studies designed to examine 
the importance of particle configuration in determining the rate of 
growth and the scavenging ability of ice particles. The scavenging 
effectiveness of precipitation particles is linked to their ability to 
accrete pollution containing cloud water. Planar and columnar ice 
crystais are found to grow by deposition for several minutes before 
they begin to accrete cloud water. Conversion to _— graupel 
takes an additional 9-10 min. By contrast, initially spherical ice 
particles are able to accrete cloud water almost immediately after 
their formation and are thus predicted to be the more effective 
scavengers. 


25013 (BNWL—2100(Pt.3), pp 126-132) Submicron aerosol wa- 
shout experiment: progress summary. Laulainen, N.S. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Progress of an experiment designed to measure submicron 
aerosol precipitation scavenging rates by monitoring changes in the 
particle size distribution of ambient atmospheric aerosols as a func- 
tion of time during a precipitation event is summarized. Inspection of 
some preliminary data collected during the winter season at the 
— Meteorological Station indicates that such an experiment is 
easible. 


25014 (BNWL—2100(Pt.3), pp 198-201) Comparison of two con- 
stant level trajectory models. Davis, W.E.; Wendell, L.L. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Trajectories of particles released at 6-hr intervals were calcu- 
lated using constant layer models developed by Air Resources 
Laboratory (ARL), Silver Springs, MD, and Battelle, Pacific North- 
west Laboratories (PNL), Richland, WA. The laboratories ex- 
changed trajectory sets calculated for common months of data for 
comparison. A statistical comparison of the separation distances at 3- 
hr intervals along the trajectories indicated discrepancies of 5 to 10 
percent. This is good agreement considering the difference in trajec- 
tory construction techniques. The time-averaged air concentration 
patterns produced by the models for the 30-day period with similar 
removal parameters also compared quite favorably. 


25015 (CONF-771113—8) Quality assurance applied to an envi- 
ronmental surveillance program. Oakes, T.W.; Shank, K.E.; Eldridge, 
J.S. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From 4. joint conference on sensing of environmental pollut- 
ants; New Orleans, LA, USA (6 Nov 1977). 

A discussion of a quality assurance program applied to envi- 
ronmental surveillance activities is presented. This includes the phi- 
losophy and concepts of quality assurance, along with a detailed 
assessment of the sources of uncertainty in a monitoring program. 
The role management must play for a successful program is also 
discussed, and the quality assurance program implemented at Oak 
Ridge National Laboratory is presented. 


25016 (COO—2874-20) Estimation of spatial distributions from 
point sources with application to air pollution measurement. Technical 
report No. 9. Switzer, P. (Stanford Univ., Calif. (USA). Dept. of 
Statistics). 1 Jul 1977. Contract EY-76-S-02-2874. 21p. Dep. NTIS, 
PC A02/MF AO. 

A class of weighted estimators of a stationary distribution 
function is introduced which exploits correlation structure in the 
data as frequently found in air quality measurements. The nature of 
these weighted estimates is examined for several simple cases, in 
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particular for be prem | clustered measurements where the advantage 
over the usual empirical distribution function seems most pro- 
nounced. An illustration is presented using total suspended icu- 
late concentrations from a 14-station monitoring network. The class 
of weighted estimators is also proposed for the related problem of 
estimating the actual realization of a spatial distribution function 
separately at each fixed time period. 


(UCID—17689) Reexamination of potential space shuttle 
effects on the stratosphere. Wuebbles, D.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Dec 1977. Contract W- 
7405-ENG-48. 9p. Dep. NTIS, PC A02/MF AO1. 

The potential effects of the space shuttle on stratospheric 
chemistry are examined. Assuming 60 space shuttle flights per year, 
a calculated reduction in total ozone of 0.27 percent was derived. 
This corresponds to a 5 percent increase in stratospheric odd chlo- 
rine. 


25018 Experience with a high output sulfuric acid aerosol gener- 
ator. Chang, D.P.Y.; Tarkington, B.K. (Univ. of California, Davis). 
Am. Ind. Hyg. Assoc. J.; 38: No. 10, 493-497(Oct 1977). 

Experience with a high output sulfuric acid aerosol generator 
suitable for large chamber exposure studies is described. Sulfuric 
acid aerosol is produced by combining sulfur trioxide (SOs)/sub (g)/ 
vapor with water vapor in the exposure chamber air supply. The 
mass output of the generator is stable over long periods, and the 
mass ute aerodynamic diameter of the aerosol produced is in the 
submicron size range (0.3 to 0.6 zm). 


25019 Are we at the brink of a climatic catastrophe. Will the 
macroclimate remain stable. Natural processes and human influence as 
climatic factors. Flohn, H. (Bonn Univ. (Germany, F.R.). Meteorolo- 
gisches Inst.). Umsch. Wiss. Tech.; 77: No. 17, 561-569(Sep 1977). (In 
German). 

The risk of using fossil fuels is at least as high as the risk of 
nuclear power plant operation. This is the conclusion at which the 
present paper arrives. Our knowledge of the climatic changes during 
the last 20,000 years is rather clear, but unfortunately it is not a 
suitable basis for prognoses: Just as sure as the natural processes will 
bring about a new ice age sooner or later, man’s influence may create 
a new ‘hot age’. If the CO: content in the atmosphere increases at 
the present rate, the decisive climatic turnover may occur within the 
very next 30-50 years. The results may be catastrophical. 


25020 (BNWL-tr—270) Correlations between the outer dimen- 
sions of aggregates and their aerod diameter. Walkenhorst, W.; 
Coenen, W. Translated from Staub-Reinhalt. Luft; 37: No. 3, 106- 
109(1977). 16p. Dep. NTIS, PC A02/MF AO1. 

For the case of cross-linked fibrous aggregates, it is shown 
experimentally in model tests that a simple relationship exists be- 
tween the aerodynamic diameter, the outer diameter, and the appar- 
ent density of the aggregate. The results obtained with model 
particles sedimenting in a liquid are also applicable to airborne 
particles. This explains the low sedimentation rate of such aggre- 
gates, which must be classified as respirable dust even though their 
outer dimensions are 30 to 50 microns. If the aerodynamic and outer 
diameter of an aggregate are known, the apparent density can be 
determined. If the substance density is known, it is then possible to 
determine the dynamic shape factor as well. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 25096 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 22891, 23066, 23505, 23668, 
24166, 24168, 24342, 24579, 24609, 24610, 24616, 24800, 24801, 
24933, 25016, 25114, 25210 


25021 (AD-A—043662) Preliminary environmental survey of 
Volunteer Army Ammunition Plant, Tyner, Tennessee, March 1976. 
Technical report, February—June 1976. Bender, E.S.; Kelmeckis, 
V.J.; Robinson, P.F.; Rieder, D.D.; Donald, R.J. (Army Armament 
Research and Development Command, Aberdeen Prooving Ground, 
Md. (USA). Chemical Systems Lab.). Aug 1977. 83p. (ARCSL- 
TR—77016; EO-TR—77017). NTIS PC A05/MF AOI1. 

A preliminary environmental survey was conducted at Vol- 
unteer Army Ammunition Plant (VAAP) from 22 to 29 March 1976. 
This report includes (1) a presentation of the data compiled from 
that visit and a thorough literature search of regional sources and (2) 
a discussion of the actual or potential environmental impact of 
operations performed at VAAP. Biological data gaps have been 
indicated and the potential occurrences of rare or endangered spe- 
cies have been discussed and documented where this information is 
available. (Author) 
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25022 (BNWL—2100(Pt.3)) Pacific Northwest 
annual report for 1976 to the ERDA Assistant Administrator for 
Environment and Safety. Part 3. Atmospheric sciences. Hales, J.M. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Aug 
1977. Contract EY-76-C-06-1830. 232p. Dep. NTIS, PC All/MF 
AOl. 

te abstracts were prepared for the 54 Sections of the 
report. (HLW) 


25023 (BNWL—2100(Pt.3), pp 3-5) Elemental concentrations of 
northern hemispheric air at Quillayute, Washington. Ludwick, J.D.; 
Fox, T.D.; Garcia, S.R. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Incoming air at Quillayute, Washington, which is representa- 
tive of hemispheric aerosol levels, is analyzed for stable elements. 
Results indicate that natural mixing and cleansing processes have 
significantly reduced anthropogenic and natural aerosols introduced 
by distant sources. The levels measured are similar to those observed 
in very remote areas of both the northern and sourthern hemi- 
spheres. 


25024 (BNWL—2100(Pt.3), pp 9-13) Trace element and sulfate 
concentrations downwind of Milwaukee. Young, J.A. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Pollutant concentrations were measured over Lake Michigan 
as functions of distance downwind of Milwaukee. A relationship will 
be developed for rate of decrease in concentrations; this will be used 
to determine the effect of pollutant sources downwind of St. Louis 
on concentrations further away. 


25025 (BNWL—2100(Pt.3), pp 13-17) Characterization of sub- 
stances in products, effluents, and wastes from solvent refining coal 
plant. Petersen, M.R.; Laul, J.C.; Ryan, P.W. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

PNL is conducting a program to characterize products, ef- 
fluents and wastes from coal conversion processes being tested on a 
laboratory scale and in pilot plants. The characterization program 
involves a comprehensive ysis of inorganic constituents includ- 
ing chemical species determination and analysis of organic materials. 
So far, we have identified about 125 different organic and inorganic 
compounds in products, byproducts and effluents from the solvent 
refined coal (SRC) process. 


25026 (BNWL—2100(Pt.3), pp 18-21) Hanford turbidity during 
1976. Laulainen, N.S. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Solar radiation measurements were continued at Hanford 
during 1976 using a multiwavelength sunphotometer. Seasonal vari- 
ations in aerosol loading are apparent in the data. 


25027 (BNWL—2100(Pt.3), pp 22-24) Characterization of pre- 
a pitation during winter in eastern Washington. Thorp, J.M. 
Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Precipitation scavenging experiments which monitor changes 
of the ambient aerosol concentration are necessarily performed in 
stagnant or stationary air masses. To determine a location in eastern 
Washington which experiences frequent stagnant air masses in 
winter coupled with sufficient precipitation for experimental pur- 
poses, precipitation records for six eastern Washington stations have 
been examined. 


25028 (BNWL—2100(Pt.3), pp 37-39) Specification of errors in 
estimating the mean plume from simulated aircraft traverses of the real 
plume. Nickola, P.W. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Data from real time monitoring of tracer plumes with fixed 
samplers are used to develop a prototype predictor relating meteo- 
rology and the number of aircraft traverses through a plume to the 
expected error in the estimate of mean plume concentration. An 
improved data base will be used in developing an improved predic- 
tor. 


25029 (BNWL—2100(Pt.3), pp 45-49) Summary of field data on 


dry removal rates of gases and particles from the atmosphere. Droppo, 
J.G. Aug 1977. 
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In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

This report cites literature values for dry removal rates of 
various gases and particles. Included are both radioactive and non- 
radioactive materials; iodine, SO2, O3, NO/sub x/, NO, particles. 
= summary incorporates recent PNL SOz and sulfur aerosol 
results. 


25030 (BNWL—2100(Pt.3), pp 50-54) Proof test of a system to 
measure the dry deposition of sulfur aerosols in the plume from a 
northwest fossil fuel power plant. Droppo, J.G. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

An instrumentation system designed to provide “in situ” 
determinations of sulfur aerosol dry deposition removal rates is 
tested in six experiments on the Hanford Reservation. The results 
indicate that the technique is workable. Removal rates are obtained 
corresponding to deposition velocities on the order of a few tenths 
of a centimeter per second. These are consistent with projected wind 
tunnel-based measurements of similar sized aerosols. 


25031 (BNWL—2100(Pt.3), pp 55-58) Limitations on the deter- 
mination of deposition velocities. Doran, J.C. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The constant flux condition necessary for the proper measure- 
ment of deposition velocities, v/sub d/, may not be realized close to 
localized sources. Measurements in this area may lead to erroneous 
values of v/sub d/, as is evident from an examination of solutions to 
a simple advection-diffusion model. 


25032 (BNWL—2100(Pt.3), pp 59-61) Reduction in annual aver- 
age air concentrations due to the deposition-resuspension process. 
Horst, T.W. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Simulation of the diffusion-deposition-resuspension process 
with a numerical model has shown that the net effect of the 
deposition-resuspension sequence is a reduction in the annual aver- 
age surface air concentration. This is because deposition occurs 
age amgpesscd during periods of low atmospheric dispersion and 

igh air concentrations and the subsequent resuspension occurs 
during periods of high wind and consequent high dispersion. 


25033 (BNWL—2100(Pt.3), pp 61-65) Improved particle deposi- 
tion model. Sehmel, G.A.; Hodgson, W.H. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Recent experimental deposition velocities from wind tunnel 
experiments were incorporated with previously used data to improve 
surface mass transfer resistance correlations. The new data were all 
deposition velocities measured for 3.8 to 5.1 cm gravel. Prediction 
from the correlations show deviations from previous models. Pre- 
dicted minimum deposition velocities for rough surfaces are less than 
predicted from previous models. 


25034 (BNWL—2100(Pt.3), pp 79-84) Application of soil erosion 
data to particle wind resuspension. Orgill, M.M. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

An appraisal of W. S. Chepil’s research work in five areas of 
wind erosion has been made as it relates to particle wind resuspen- 
sion research. His research on dynamics of wind erosion and influ- 
ence of soil properties on wind erosion is relevant to our problem. 
However, the wind erosion equation as formulated has limited 
application to — wind resuspension problems, and a more 
general and applicable equation needs to be formulated. 


25035 (BNWL—2100(Pt.3), pp 97-100) Precipitation scavenging 
program design for FY 1977. Scott, B.C. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A general overview of the precipitation scavenging program 
is presented including a description of the basic scavenging hypoth- 
esis to be investigated during the winter of 1976-1977. The modeling 
and field experiments to be conducted during the coming year are 
also described. 


25036 (BNWL—2100(Pt.3), pp 103) Algorithm for processing 
and analyzing data from the MAP3S precipitation network. Drewes, 
D.R. Aug 1977. 
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In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Computer software has been written which organizes and 
tabulates the precipitation chemistry data to be collected for the 
MAP3S regional scavenging program. The algorithm has two modes 
of operation. The first mode analyzes raw laboratory data and 
reduces them for storage on standard IBM cards. In the second 
mode, stored data are used as input and the program generates tables 
of data in a format specified by the user. 


25037 (BNWL—2100(Pt.3), pp 114-120) In-flight aircraft ex- 
haust and tracer size distribution measurements. Scott, B.C.; Lau- 
lainen, N.S. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Preliminary results are presented from an experiment de- 
signed to determine the size distribution and the nucleation ability of 
an europium tracer. Large concentrations (2 x 10* cm™~%of tracer 
aerosol with diameters less than or equal to 0.04 um were produced. 
Whereas previous experiments had identified no tracer particles with 
dimensions greater than or equal to 0.1 ym, this experiment identi- 
fied significant numbers. A small fraction of the europium appeared 
to act as a CCN. 


25038 (BNWL—2100(Pt.3), pp 135-140) Estimation of transfor- 
mation rate of SO. to SQ, from atmospheric concentration data. 
Alkezweeny, A.J.; Powell, D.C. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The transformation rate of SO: to sulfate is estimated from 
data collected by aircraft following a tetroon northeast of St. Louis, 
Missouri, on August 10 and 11, 1975. Assuming deposition velocities 
of 1 cm s“' and 0.1 cm s~' for SO: and sulfate, respectively, the 
analysis including 90 percent confidence limits, yields a rate of 0.14 
+- 0.04 hr“! for the first day, and 0.10 +- 0.02 hr~! for the second. 
The confidence limits do not preclude the likelihood that the rate 
spy same for both days, in which case it would have been 0.10 to 
0.1 hr~ 


25039 (BNWL—2100(Pt.3), pp 141-143) SO. to sulfate conver- 
sion in an urban plume. Alkezweeny, A.J. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A pseudo-first order oxidation rate of 9.8 percent per hour is 
calculated from SO2 and sulfate data. The data was collected by an 
airplane sampling in the vicinity of a tetroon downwind of St. Louis, 
Missouri. 


25040 (BNWL—2100(Pt.3), pp 144-145) Airborne measurements 
of pollutants over urban and rural sites. Alkezweeny, A.J.; Drewes, 
D.R. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Trace gas measurements made during a flight from Alton to 
Springfield, Illinois showed an increase in the Os level with distance 
from the city. When a power plant plume was encountered, a sharp 
decrease in the Os level was observed 


25041 (BNWL—2100(Pt.3), pp 146-151) Review of SQ. oxida- 
tion rates in plumes. Alkezweeny, A.J. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The SO: oxidation in a polluted atmosphere is discussed in 
light of field observations and some related laboratory experiments. 
It is concluded that heterogeneous reaction is probably the dominant 
mechanism for the oxidation, with lead being the leading catalyst. 
Evidence indicates that the rate in a power plant plume is lower than 
an urban plume and depends on plant location and degree of mixing 
of outside air with the plume. 


25042 (BNWL—2100(Pt.3), pp 151-153) Design of the Lake 
Michigan experiment. Alkezweeny, A.J. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A study of pollutant interactions in urban plumes was relo- 
cated from St. Louis to Lake Michigan. The advantages of the 
relocation and the experimental method are described here. 


25043 (BNWL—2100(Pt.3), pp 154-156) Airborne measurements 
of oo" bons in the St. Louis plume. Alkezweeny, A.J.; Lee, R.N. 
Aug 
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In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Results are reported for two hydrocarbon sampling methods 


used during this study of the St. Louis urban plume in August of 


1975. Samples secured in Tedlar bags yielded concentration data for 
carbon monoxide and volatile organics. Less volatile species were 
captured on a solid absorbent and identified via GC/MS analysis. 


25044 (BNWL—2100(Pt.3), pp 157-158) GC system for the on- 
site analysis of hydrocarbons at ambient concentration. Lee, R.N. 
Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Solid rbent traps offer an alternative to the use of bags 
for sampling atmospheric hydrocarbons. An analytical system con- 
sisting of an adsorbent trap coupled to a gas chromatograph has been 
built for onsite concentration and analysis of ambient hydrocarbons. 


(BNWL—2100(Pt.3), pp 159-164) Estimating aerosol opti- 
cal properties from size distributions measured by optical particle 
counters. Laulainen, N.S. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Mie theory calculations indicate the response of the Royco 
Model 220 optical particle counter as a function of icle size is 
rather insensitive to the real part of the particle refractive index. 
However, size measurements appear to be somewhat sensitive to the 
imaginary part of the refractive index. This sensitivity can signifi- 
cantly affect the calculation of other aerosol optical properties, such 
as the extinction coefficient, when size distributions determined by 
this technique are used as input data. 


25046 (BNWL—2100(Pt.3), pp 165-168) Airborne measurements 
of particle size distribution, light scattering and turbidity at different 
altitudes. Alkezweeny, A.J.; Laulainen, N.S. — 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Aircraft measurements of particle size distributions, light scat- 
tering extinction coefficients, and turbidity over the Pacific North- 
west are presented. The size distributions are found to be bi-modal. 
The extinction coefficients calculated from the size distribution do 
not agree with that measured by the nephelometer and the sunphoto- 
meter. 


25047 (BNWL—2100(Pt.3), pp 168-174) Some aspects of the 
“stationary state” approximation and its use in modeling kinetic 
phenomena. Hales, J.M. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The stationary state assumption is examined using some 
simple examples, and criteria for evaluating when such conditions 
exist are presented. A practical example — that of application to gas- 
scavenging calculations — is discussed. Similar treatments should 
apply beneficially to reaction kinetics problems, especially in situa- 
tions where difficult differential equations occur. 


25048 (BNWL—2100(Pt.3), pp 174-176) Numerical modeling in 
yong hey the long range plume transformation study. Hales, J.M. 
ug § 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

This report is a brief, qualitative description of how the 
PROTEUS computer code is being applied in evaluation of aircraft 
plume transformation data. Several additional runs in conjunction 
with the 1976 field data are anticipated for the immediate future. 


25049 (BNWL—2100(Pt.3), pp 177) Algorithm for analyzing and 
displaying aerosol data. Drewes, D.R.; Laulainen, N.S. Aug 1977. 
In Pacific Northwest Laboratory annual report for 1976 to 


the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Computer software has been written to analyze aerosol data 
recorded from the Whitby Electrical Aerosol Analyzer (EAA) and 
the Royco Optical Particle Counter (OPC). Output is both printed 
and graphical. 


(BNWL—2100(Pt.3), pp 178-179) Algorithm for process- 
ing and analyzing data from the BNW DC-3 research aircraft. 
Drewes, D.R.; Alkezweeny, A.J. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The data acquisition system aboard the BNW DC-3 research 
airplane records data, as voltage signals, in a compact binary format 
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on 7-track magnetic tape. Computer software has been written 
which converts these data to appropriate units and makes them 
available for analysis. The user has direct control over the important 
aspects of the analysis, and the modular nature of the code allows 
great flexibility in the types of analyses to be performed. In addition 
to printed output, graphic output may be generated using the highly 
versatile DISSPLA graphics package. 


25051 (BNWL—2100(Pt.3), pp 180-181) Very low frequency 
navigation system as a research tool. Edwards, R.F.; Gladfelder, 
F.O.; Lugar, J.R. Aug 1977. : 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

To provide the researcher with basic parameters, such as 
time, geographic location, altitude, airspeed, heading, and speed/ 
direction of winds aloft at the time a parcel of air is being sampled, 
an accurate method of obtaining this information must be provided. 
This report summarizes the use of a Global VLF GNS-S00A Navi- 
gational System which has been installed in the BNW Douglas DC-3 
airplane to meet this need. 


25052 (BNWL—2100(Pt.3), pp 185-189) Formulation of time- 
varying depths of daytime mixed layer and nighttime stable layer for 
use in air pollution assessment models. Powell, D.C. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A descriptive two-layer physical model of the vertical en- 
hancements and constraints on mixing of material emitted from 
ground-based sources is presented. The model allows for stability 
variation throughout a mixed layer that increases in depth during the 
daytime and throughout a surface-based stable layer that increases in 
depth at night. Above these heights moderately stable conditions are 
assumed to prevail constantly. For grids on the order of (1000 km)? 
the only effective barrier to vertical penetration is the top of the 
mixed layer, which vanishes as a constraint at night. Incorporation 
of the above into a computer model facilitates differentiation of the 
vertical growth of mass increments according to whether or not the 
effective release height is included within the current depth of the 
daytime mixed layer or nighttime stable layer and whether the mass 
increment is a new release confined within the maximum diurnal 
mixed layer or an older release that has expanded beyond this depth. 


25053 (BNWL—2100(Pt.3), pp 189-192) Computational econo- 
my measures applied to the Gaussian plume model with restricted 
vertical mixing. Powell, D.C. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The computation of ground level concentrations according to 
the Gaussian plume model for a plume spreading between two 
horizontal surface barriers involves an extended summation of expo- 
nential terms accounting for contributions due to multiple reflec- 
tions. Criteria are given for avoiding the summation subject to an 
acceptable error level when the plume distribution approaches either 
of two asymptotic limit conditions: unreflected Gaussian distribution 
and even distribution. 


25054 (BNWL—2100(Pt.3), pp 191-192) Precipitation data base 
manipulation for use in regional transport and removal models. Fox, 
T.D.; Wendell, L.L. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A procedure is being developed to prepare large amounts of 
hourly precipitation data for input to regional atmospheric transport 
and removal models. The original data are contained on magnetic 
tape in year-long time series of hourly precipitation for each of 
approximately 3000 U.S. stations. These data are converted, through 
a series of sorting, recombining and spatial averaging steps, to arrays 
of gridded hourly precipitation for use in the transport models. 


25055 (BNWL—2100(Pt.3), pp 193-197) Some effects of isentro- 
pic vertical motion simultion in a regional scale quasi Lagrangian air 
quality model. Davis, W.E.; Wendell, L.L. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Isentropic considerations are included in developing a practi- 
cal way to simulate vertical motion in a multilevel regional scale air 
quality model. Average potential temperatures of 12 hr observations 
in four layers are computed at radiosonde stations in the northeas- 
tern United States for April 1974. These data are used to produce 
gridded mean potential temperature fields in each of the layers. The 
mean potential temperature fields are used with the layer averaged 
horizontal flow to determine the vertical motion of plume segments. 
Examples are presented of the changes in model-generated plume 
patterns that result from inclusion of vertical motions. 





MAY 31, 1978 


25056 (BNWL—2100(Pt.3), pp 202-205) Improved computer 
code for reactive plume trajectory calculations. Hales, J.M. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A previous model has been improved substantially to provide 
more detailed estimates of plume transport, reaction and deposition. 
This new code is expected to be utilized extensively in future 
MAP3S modeling efforts. 


25057 (BNWL—2100(Pt.3), pp 205-206) Air quality sector of 
the energy-related northwest regional assessment program. Renne, 
D.S.; Elliott, D.L. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The goal of the Regional Assessment Program at PNL is to 
assess the environmental and socioeconomic impacts of alternative 
energy development scenarios in the Pacific Northwest. The activi- 
ties are described of the air quality sector of this program, including 
modeling efforts, workshops, and future plans. 


25058 (BNWL—2100(Pt.3), pp 207-211) Multi-source compari- 
son of the effects of real time versus time averaged precipitation data 
on SO, and sulfate particulate removal in the regional assessment 
model. Wendell, L.L.; Powell, D.C. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The regional scale atmospheric transport, diffusion and re- 
moval model was exercised to produce ground-level air concentra- 
tion and deposition patterns for SO2 and sulfate particulate for a 29- 
day period, with emission estimates from 30 power plant sources in 
the northeastern United States. The model was run twice with 
identical parameter specifications and input data; in one run the 
hourly gridded precipitation was used, as it occurred, for wet 
removal computations, and in the other run the 29-day average 
pattern was applied. More than twice the wet removal of SOQ. was 
observed for the time-averaged precipitation as for the real time 
precipitation. The SO. not removed in the real time precipitation 
case was available for transformation into sulfate particulate and 
resulted in higher ground level air concentrations of sulfate particu- 
late by about a factor of 2, as well as more deposited sulfate and 
significantly more sulfate escaping the computational area. 


25059 (BNWL—2393) Effect of liquid waste discharges from 
steam generating facilities. McGuire, H.E. Jr. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Sep 1977. Contract EY- 
76-C-06-1830. 54p. Dep. NTIS, PC A04/MF AOl1. 

This report contains a summary of the effects of liquid waste 
discharges from steam electric generating facilities on the environ- 
ment. Also included is a simplified model for use in approximately 
determining the effects of these discharges. Four basic fuels are used 
in steam electric power plants: three fossil fuels--coal, natural gas, 
and oil; and uranium--presently the basic fuel of nuclear power. Coal 
and uranium are expected to be the major fuels in future years. The 
following power plant effluents are considered: heat, chlorine, 
copper, total dissolved solids, suspended solids, pH, oil and grease, 
iron, zinc, chrome, phosphorus, and trace radionuclides. 


25060 (EPRI-EA—487) Identification and analysis of urban air 
quality patterns. Final report. Moyers, J.L. (Arizona Univ., Tucson 
(USA). Univ. Analytical Center). Dec 1977. 174p. Dep. NTIS, PC 
A08/MF A0O1. 

A research program of sampling, analysis and evaluation of 
atmospheric trace components was established in and around 
Tucson, Arizona in order to identify relationships between atmos- 
pheric physical and chemical parameters and air quality conditions. 
Large particle airborne soil or crustal materials were found to 
dominate the particulate population in both the urban and rural 
southern Arizona atmosphere with over a dozen of the measured 
species directly attributable to these sources. Nonsoil species in 
general appear to be well mixed and contained predominantly in the 
small particle population. This suggests that these species are gener- 
ated by gas to particle conversion processes and distant or diffuse 
anthropogenic and natural sources. The acid-base nature of airborne 
gases and particles appears to control the gas and particle distribu- 
tion of several volatile species (HCL, HBr, HNO, NHs) and to 
largely define the particulate sulfate speciation (Primarily 
(NH,4)SO,). Large seasonal fluctuations, consistent with the clima- 
tology and meteorology for the area under investigation, were 
observed. Multivariate statistical techniques were used to significant- 
ly enhance the capabilities for data evaluation. 


25061 (EQL-Memo—18) Relationship between sulfate air qual- 
ity and visibility at Los Angeles. Cass, G.R. (California Inst. of Tech., 
Pasadena (USA). Environmental Quality Lab.). Aug 1976. 58p. Inst. 
of Tech., Environmental Quality Lab., Pasadena, CA. 
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Routine air monitoring data taken by the Los Angeles Air 
Pollution Control District are related to visibility at downtown Los 
Angeles over the decade 1965 through 1974. The relationship be- 
tween light extinction and total suspended particulate mass implied 
by the historical data base is shown to be consistent with the findings 
of previous short-term special studies. A non-linear regression model 
for light extinction at Los Angeles is constructed which combines 
available information on aerosol chemical composition with relative 
humidity and NO: data. It is shown that there is a pronounced 
increase in light scattering per unit sulfate solute mass on days of 
high relative humidity, as would be expected for a hygroscopic or 
deliquescent substance. 


25062 (IVL-B—378) Preliminary study of the possibility of a 
relationship between high acidity in lakes and high mercury content in 
their fish populations. Brosset, C.; Svedung, I. (Swedish Water and 
Air Pollution Research Lab., Goeteborg). Jun 1977. 31p. Dep. NTIS 
(US Sales Only), PC A03/MF A0O1. 

Among the environmental problems currently discussed in 
Sweden, particular attention is given to the progressing acidification 
of lakes and the so far inexplicably high mercury content in fish 
caught in these lakes. As it has been shown that acidification is 
associated with short and long-range atmospheric transport of SO. 
and NO: and their oxidation products, this study was carried out to 
determine whether the mechanism for transport of mercury to the 
lakes is similar to that of acid substances. This preliminary study 
shows that the total concentration of mercury in the air on the 
Swedish west coast does not seem to be related to the movement of 
either high- or low-level winds. It was established, however, that a 
positive correlation exists between mercury content in the air and 
the surface temperature of the sea water. On the basis of these and 
some other observations, a hypothetical model for mercury deposi- 
tion to acid lakes via the atmosphere is proposed. 


25063 Conceivable perturbations of the CH, and Hp production 
by microbial energy conversion on the cycle of atmospheric trace 
gases. Seiler, W. (Max-Planck-Institut fuer Chemie, Mainz, Ger.). pp 
483-497 of In Microbial energy conversion. Schlegel, H.G.; Barnea, 
J. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 

From Microbial energy conversion symposium; Gottingen, 
F.R. Germany (Oct 1976). 

See CONF-7610131—. 

The most important sources and sinks of methane and hydro- 
gen in the troposphere are reviewed and the corresponding produc- 
tion and destruction rates estimated. These data were used to esti- 
mate the influence of the additional CH, and He production by 
microbial energy conversion on the cycle of tropospheric CH, and 
He. Assuming an energy demand of 200 x 10’? KWh the total CH, 
and He emission into the atmosphere due to leakages in the produc- 
tion line and during transportation can be calculated as 15 x 10’ g 
CH,/year for methane and 6 x 10'* g Ho/year for hydrogen. Model 
calculations indicate that these additional CH, and He emissions 
cause an increase of the CH, and He mixing ratios of 2% and 25%, 
respectively. Perturbations of the cycles of the trace gases, coupled 
with the CH, and He cycle will be small, unless the total loss rate of 
the microbial CH, and He production exceeds 15 x 10’ g/year for 
methane and 6 x 10’ g/year for hydrogen. 


25064 (PB—269958) Inspection manual for enforcement of New 
Source Performance Standards: secondary lead smelters. Final report. 
High, M.D.; Lukey, M.E.; Li Puma, T.A. (Engineering-Science, 
Inc., McLean, Va. (USA)). Jan 1977. Contract EPA-68-02-1086. 80p. 
NTIS PC A05/MF AO1. 

This document presents guidelines to enable enforcement 
personnel to determine whether new or modified secondary lead 
smelters comply with New Source Performance Standards (NSPS). 
Key parameters identified during the performance test are used as a 
comparative base during subsequent inspections to determine the 
facility's compliance status. The secondary lead smelter process, 
atmospheric emissions from this process, and emission control meth- 
ods are described. Inspection methods and types of records to be 
kept are discussed in detail. 


25065 (PB—270178) Industrial pollution control. Volume I. Ex- 
ecutive summary. (Stone (Ralph) and Co., Inc., Los Angeles, Calif. 
(USA)). Apr 1977. Contract AID/ta-C-1091. 113p. NTIS PC A06/ 
MF AOl. 

A two-volume study was prepared to provide information 
relating to the impact and control of environmental pollution from 
industrial sources. It is intended for the use of governmental leaders, 
industrialists, and other concerned individuals who may have widely 
differing technical and national backgrounds. Volume I provides 
background information and reference sources to facilitate general 
policy decisions relating to the control of industrial pollutants. 
Volume II is concerned with the technical application and compara- 
tive costs of pollution abatement in manufacturing operations. Al- 
though the purpose of the report is to describe the effects of 
industrial discharges and their control, it is recognized that other 
sources of pollution contribute to environmental problems. The 
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problems of pollution abatement however, are similar wherever they 
originate. The general principles and control methods discussed in 
the report will therefore usually be applicable to pollutants from 
both industrial and non-industrial sources. 


25066 (PB—270179) Industrial 
echnological 


pollution control. Volume 2. 

strategies. (Stone (Ralph) and Co., Inc., Los Angeles, 

if. (USA)). Apr 1977. Contract AID/ta-C-1091. 475p. NTIS PC 
A20/MF AOl. 

Contents: Regional planning as an approach to pollution 
control; Industrial pollutants, methods and costs of control--(Air 
pollution, Water pollution, Solid waste pollution, and Cost estimat- 
ing curves); Pollution control in case study industries: power genera- 
tion, iron and steel, food processing, and selected plants--(Power 
generation, Iron and steel, Food canning, Latin American plants, 
and Cost curves for case study industry treatment systems); Pollu- 
tion control in other major polluting industries; Decision-making 
methods for pollution control--(Steps in decision-making, Non-quan- 
titative approaches, Quantifying intangibles, Cost analysis, Decision 
and probability, Environmental constraints, Selecting the best alter- 
native, and For further reading). 


25067 (PB—270686) Source testing of a stationary coke-side 
enclosure. Volume I. Burns Harbor Plant, Bethlehem Steel Corpora- 
tion, Chesterton, Indiana. Loch, T.A.; Mutchler, J.E.; Powals, R.J.; 
Vecchio, J.L. (Clayton Environmental Consultants, Inc., Southfield, 
Mich. (USA)). 20 May 1977. Contract EPA-68-02-1408. 148p. NTIS 
PC A07/MF AOl. 

This report summarizes an emission study that documents the 
nature and extent of particulate and gaseous emissions typically 
emanating from the coke side of Coke Battery No. 1 at the Burns 
Harbor Plant of Bethlehem Steel Corporation, Chesterton, Indiana. 
The information was obtained to help provide a basis for: Develop- 
ment of EPA policy on coke-side coke battery emissions and their 
control; assessment of the adequacy of State Implementation Plans 
(SIPs) to achieve National Air Quality Standards in areas proximate 
to coke plants; and, assessment of the adequacy of control devices 
being proposed for abatement of coke-side emissions. The source 
testing included measurement of 48 different contaminants, and the 
project resulted in several process-emission correlations. 


25068 (PB—270959) Survey of continuous source emission moni- 
tors: survey No. 1 - NOx and SO». Final report. Osborne, M.C.; 
Midgett, M.R. (Environmental Protection Agency, Research Trian- 
hy N.C. (USA). Environmental ae and Support 

- .). Apr 1977. 43p. (EPA—600/4-77/022). NTIS PC A03/MF 
AOl. 


The Quality Assurance Branch (QAB) of the Environmental 
Monitoring and Support Laboratory has undertaken the task of 
evaluating the accuracy and reliability of continuous monitors which 
have been on-line for six months or longer. Only extractive monitors 
installed in power plants, sulfuric acid plants, and smelters were 
included in the first survey. The program was designed so that 
additional industries and types of monitors could be included in later 
surveys. The plan for the initial survey involved sending NBS- 
traceable gas cylinders of varying concentrations of SO. or NO to 
the participating industries. The gases from the cylinders were 
introduced into the monitoring systems and the resulting data made 
available to both the QAB and the industry. Results from this survey 
of eight different companies, ten different plant sites, and nineteen 
different monitors revealed that less than half of the monitors failed 
to achieve a performance accuracy of + 10 percent. The instruments 
which failed most often were the ones that have seen less wide- 
spread use. In general, the SO: monitors and the NOx monitors 
performed equally well. However, more information was available 
on SO. monitors since they outnumbered NOx monitors in this 
survey almost two to one. 


25069 (PB—271267) Some meteorological aspects of air pollution 
in Utah with emphasis on the Salt Lake Valley. Technical memo. 
Jackman, D.N.; Chapman, W.T. (National Weather Service, Salt 
Lake City, Utah (USA). Western Region). Jun 1977. 30p. (NOAA- 
IM-NWS-WR—120). NTIS PC A03/MF AOI. 

The onset of a pollution episode does not result from a sudden 
increase in pollution output but rather is directly related to meteoro- 
logical conditions which trap pollutants near the ground. The air 
pollution problem of Utah can be divided into definite types and 
periods. The two most important meteorological conditions with 
respect to pollution in an area are: How well the pollutant can be 
mixed in the vertical or stability of the atmosphere and, the horizon- 
tal transport of pollutants or wind speed. Under stagnant, high 
anticyclonic (high-pressure) conditions, winds in the Salt Lake 
Valley are very light, controlled mainly by interaction of the nearby 
Great Salt Lake and mountains. Due to these two features, winds 
show a diurnal regime flowing from land to water at night and 
reversing during the day. In any case under a stagnant high, they 
remain very light. 
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25070 (PNL—2402) MAP3S precipitation network: 
first periodic summary report, ( 1976—June 1977). (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Oct 1977. Con- 
tract EY-76-C-06-1830. 176p. Dep. NTIS, PC A09/MF AO1. 

The MAP3S Precipitation Chemistry Network consists of 
four sites (to be expanded to 8 to 12) located in a north-south line 
from northern New York State to northwestern Virginia. Precipita- 
tion event samples are collected by cooperating site operators, using 
specially developed sampling equipment. The concentration data 
collected over the period September 22, 1976 (first collected sample) 
to July 1, 1977, are listed as a summary of the data reported monthly 
throughout the year. Samples were chemically analyzed at a central 
laboratory for 11 pollutant species, pH, conductivity, SO2., SO*, 
NH,*, NO2~, NOs~, Cl-, PO.*, Na*, and K*, using ion chromato- 
graphy, automated wet chemistry, atomic absorption spectrophoto- 
metry, and other standard techniques. The new precipitation collec- 
tor equipment was evaluated by comparing the concentrations meas- 
ured with those from a proven type of collector, operated simulta- 
neously at all four sites. 


25071 (PNL—2432) Master schedule for CY-1978. Hanford En- 
vironmental Surveillance Routine Program. Blumer, P.J.; Myers, 
D.A.; Fix, J.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Dec 1977. Contract EY-76-C-06-1830. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

This report provides the current schedule of data collection 
for the routine environmental surveillance program at the Hanford 
Site. No results are presented in this report. The data collected are 
—_ in routine reports issued by the Environmental Evaluations 
staff. 


25072 (SMHI-RMK—1976-6) Transport of sulphur over the 
North Atlantic. Nyberg, A. (Sveriges Meteorologiska och Hydrolo- 
giska Inst., Norrkoeping). 1976. 12p. Dep. NTIS (US Sales Only), 
PC A02/MF AO1. 

This sulphur content in the precipitation collected on ocean 
weather ships in the North Atlantic has been analyzed. From these 
data and from results of trajectory computations it is concluded that 
considerable amounts of anthropogenic sulphur are transported from 
North America towards Europe. The dry deposition of sulphur over 
the Atlantic, except close to the emitting sources, must be very 
small. The amount of sulphur in the precipitation from air coming 
from the high pressure area near the Azores is very small and thus 
one can say that the normal value of natural sulphur in precipitation 
cannot be much larger than 0.1 mg/1. 


25073 Air pollution due to mercury. Lohrer, W. Umwelt; No. 5, 
397-400(Oct 1977). (In German). 

The main contribution to mercury pollution of the air comes 
from fossil fuels with 45 t of mercury, waste incineration plants also 
with 45 t, and alkali chloride electrolysis with about 27 t at the 
moment. Mercury emissions may be reduced by technical measures 
such as waste gas cleaning in large furnaces and waste incineration 
plants, reduction of the mercury content of coal, and substitution and 
reduction of mercury additions in products. Some of these measures 
are already being carried out. Furthermore, process optimization in 
alkali chloride electrolysis plays an important role. 


25074 Some measurements of ground level NO, NO:, and O; 
concentrations at an unpolluted maritime site. Cox, R.A. (Atomic 
Energy Research Establishment, Harwell, Eng.). Tellus; 29: No. 4, 
356-362(Aug 1977). 

Concentrations of NO, NO2 and Os were measured at ground 
level at a coastal location in S.W. Ireland, using continuous, chemilu- 
minescence analysis. The results confirm previous measurements of 
very low background concentrations of nitrogen oxides in back- 
ground maritime air, less than or equal to 0.2 ppb for NO and 0.4 
ppb for NO:. The transport and removal of NO: in a continental air 
mass is also demonstrated. 


25075 Airborne measurements of air pollution over Denmark and 
the adjacent seas. Heidam, N.Z. (Aerosol Sciences Lab., Riso, Den- 
mark). Tellus; 29: No. 4, 345-355(Aug 1977). 

Airborne measurements of concentrations of gaseous and 
particulate sulphur and of Aitken nuclei were performed as part of 
an international project to assess the role of long-range transport of 
air pollution in Europe. A description is given of the measuring 
equipment installed in the aircraft and some of the results are 
presented and discussed. A definite correlation was found between 
the concentrations of sulphate and sulphur dioxide; moreover, 
during different pollution episodes the relations between these sub- 
stances were almost identical. It was also found that the concentra- 
tion of Aitken nuclei correlated well with the concentration of 
sulphur dioxide, but that the correlation with sulphate concentration 
was dubious. In quite remote areas, such as over the ocean, under 
meteorological conditions favourable to long-range transport, it was 
found that pollution levels can be comparable to those encountered 
in large cities. 
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Federal standard practice in the monitoring of emissions. 
Suitability of instruments for the continuous monitoring of 
emissions. Gemeinsames Ministerialbl., A; 28: No. 8, 108(Mar 1977). 
(In German). 

A SO, measuring instrument for the monitoring of exhaust 
gases in firing plants is described. 

25077 Sodium and potassium in dew. Brimblecombe, P.; Todd, 
I.J. (Univ. of East Anglia, Norwich, Eng.). Atmos. Environ.; 11: No. 
7, 649-650(1977). 

The potassium/sodium ratios found in dew drops are interme- 
diate between the ratios found in precipitation and on the surfaces of 
grass blades, suggesting that initially the droplet chemistry may be 
determined largely by the atmospheric aerosol composition. 


25078 Use of bromine levels in airborne particulate samples to 
infer vehicular lead concentrations in the atmosphere. O'Connor, 
B.H.; Kerrigan, G.C.; Thomas, W.W.; Pearce, A.T. (Western Aus- 
tralian Inst. of Tech., Bentley). Atmos. Environ.; 11: No. 7, 635- 
638(1977). 

X-ray fluorescence analysis has been employed to assess the 
feasibility of using the mean Br/Pb ratio for motor spirit to convert 
the Br level for atmospheric particulates to an atmospheric vehicular 
lead level. Analysis of air samples in Perth, Western Australia, has 
shown that the procedure is distinctly promising as the mean Br/Pb 
ratios of 0.61 +- 0.02 and 0.59 +- 0.05 for motor spirit and 
atmospheric particulate, respectively, are in excellent agreement. 
These ratio values are grossly different from the means of the 
corresponding values reported in a number of U.S. studies, 0.39 and 
0.25 +- 0.03, respectively, due apparently to the use in Australia of 
lead additives which differ in composition from those employed in 
the U.S. This points to there being major differences in the character 
of vehicular lead aerosols found in Australia and the U.S., and 
highlights the need to determine the Br/Pb ratio for each region 
under study if the ratio is to be used to estimate the extent of 
atmospheric vehicular lead. The results indicate that PbBr2 is 
amongst the most populous lead particulate species in Perth aerosol. 


25079 Meteorological factors affecting SO. pollution levels in 
Venice. Zannetti, P.; Melli, P.; Runca, E. (IBM Scientific Center, 
Venice). Atmos. Environ.; 11: No. 7, 605-616(1977). 

Sulfur dioxide concentrations in the historical center of 
Venice and its surroundings are related to meteorological parameters 
using mean hourly SO2 measurements. These were recorded over a 
two year period at ten automatic stations belonging to the air quality 
monitoring network installed by the Governmental Health Depart- 
ment. Meteorological data, including mean hourly values of wind 
direction and speed, temperature, cloudiness, pressure, humidity, 
rainfall, and visibility were provided by a meteorological station in 
the network. Effects of various meteorological parameters on meas- 
ured SO2 concentrations were examined individually and in combi- 
nation. Analysis showed that the relationship between SO2 concen- 
tration and a particular meteorological parameter can often be 
explained by the relationship between wind direction and that pa- 
rameter. Additional results regarding the seasonal and diurnal cycles 
of pollution levels are also presented. Finally, a detailed study was 
carried out of the causes of high concentration pollution episodes in 
the historical center of Venice, whose artistic patrimony, unique in 
the world, is being seriously damaged by air pollution. Analysis 
showed that a limited number of such episodes occur only in winter, 
and mainly in conjunction with very light westerly winds. 


25080 Report: investigation concerning environmental improve- 
ment expenditures (1974 survey commissioned by Environmental 
Agency). Kankyo Kenkyu; No. 10, 58-74(Aug 1975). (In Japanese). 

Environmental improvement expenditures were calculated 
from a pilot model for environmental conservation. An average cost 
for pollution elimination was postulated, and expenditures for lower- 
ing a pollution factor by one unit were calculated for construction, 
amortization, and operation. The pilot model consists of two sectors: 
economic activities sector (macromodel of Japanese economy, in- 
cluding factors based on industrial production, energy expenditures, 
and fuel consumption) and pollution factor sector, consisting of 5 
pollution factors (sulfur oxides; nitrogen oxides; biological oxygen 
demand; general wastes; industrial wastes), their causes, treatment, 
amounts of emission, and target standards. External factors such as 
population changes and automobile usage are also included. Indus- 
tries were divided into 20 groups for purposes of setting up a matrix 
for environmental improvement expenditures. Based on 1972 data, 
operational costs for desulfurization were calculated to be $410/S 
ton (direct desulfurization), and $760/S ton (indirect desulfurization), 
with the weighted averaged value being $609/S ton. Average con- 
struction costs for direct and indirect processes were calculated to be 
= ony Kg/hour. Average amortization costs were calculated to be 

ton. 


25081 Recent advancement of pollution analytical method. 
Kanno, S.; Takahashi, A.; Sato, A. J. Instrum. Control Assoc., Japan; 
24: No. 6, 274-281(Jun 1975). (In Japanese). 
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Specific ion electrode and non-flame atomic absorption are 
described as air pollution analytical methods. Cyanide, cadmium, 
chloride, bromide, iodide, silver, sulfide, copper, ammonia and lead 
electrodes are capable of determining as low as 0.02 ppM, 0.005 
ppM, 0.35 ppM, 0.08 ppM, 0.13 ppM, 0.01 ppM, 0.32 ppM, 0.03 
ppM, 0.05 ppM and 0.02 ppM of the respective ions at below plus 
and minus 5% standard deviation. The ion electrode method is 
widely applied in air and water pollution analysis due to its simple 
operation and high accuracy. The non-flame atomic absorption 
method has not yet been applied to air pollution analysis but the 
application is very feasible. Analysis of Pb, zinc, iron, manganese, 
and Cd in air is possible by using low-volume samplers followed by 
dissolving with diluted nitric acid. An air microsampler capable of 
analyzing Pb in 2 min by sampling 200 ml of air is being developed 
by Nichiden-Varian Co. 


25082 Survey results for atmospheric pollutants. (T a Re- 
search Inst. for Environmental Pollution, Japan). Annu. Rep. Tochigi 
Prefect. Res. Inst. Environ. Pollut.; No. 1, 78-90(Jan 1975). (In Japa- 
nese). 

Atmospheric pollutants (sulfur oxides; automotive emissions; 
hydrogen fluoride) were measured during 1971 to 1973, at various 
locations. Concentrations of sulfur oxides were highest (0.033 to 
0.087 ppM, 24-hr average values) in Ashio City, where copper mines 
are located. Elsewhere in the prefecture, SO/sub x/ concentrations 
ranged from 0.002 to 0.014 ppM, at 20 locations. Automotive emis- 
sions (carbon monoxide, nitrogen oxides) were measured at 11 major 
intersections. From 1971 to 1973, some decrease was seen in the 8-hr 
average values of CO (4.4 to 10.7 ppM, 1971; 2.3 to 7.4 ppM, 1973). 
Average 24-hr values of nitrogen dioxide increased yearly from 1971 
to 1973 (0.025 to 0.040 ppM, 1971; 0.033 to 0.076 ppM, 1973). 
Average 24-hr values of nitrogen monoxide ranged from 0.040 to 
0.138 ppM in 1973. Traffic volume concentrations of airborne dust, 
lead, vanadium, and aldehyde were measured at 6 urban intersec- 
tions in 1973. Ranges of pollutant concentrations were: dust, 0.26 to 
0.96 mg/cu m; lead, 0.76 to 1.59 micrograms/cu m; vanadium, 0.09 
to 0.14 micrograms/cu m; aldehyde, 0.01 to 0.05 ppM. In 1973, at 6 
locations, 24-hr average values of HF ranged from 0.22 to 2.73 ppb. 
25083 Benzopyrene pollution on Tokyo. Hirono, T.; Akino, K.; 
Ohira, T.; Arashiya, M.; Matsushita, S. Annu. Rept. Tokyo Met. Res. 
Inst. Environ. Prot.; No. 6, 1-6(1975). (In Japanese). 

Polynuclear aromatic hydrocarbon concentrations at 11 loca- 
tions in Tokyo were measured in 1973. Dusts in the air were sampled 
with a high-volume sampler. Filters containing dusts were placed in 
the flask of a vacuum sublimation apparatus and heated at 300°C for 
30 min at 0.01 to 0.001 mm Hg. The sublimated polynuclear aromatic 
hydrocarbons were dissolved in benzene and ted on one- 
dimensional, two-layer TLC of alumina G and cellulose acetate. The 
spots were cut and each compound was dissolved in DMSO. The 
aromatic hydrocarbons were analyzed by fluorescence spectropho- 
tometry. Results showed that at the Hibiya intersection, the 
benzo(a)pyrene concentration was 2 microgram/1000 cu m air or 2 
microgram/g dust, and at Asakura Tunnel, the concentration was 10 
microgram/1000 cu m air or 5 microgram/g dust. Approximately 
95% of the polynuclear aromatic hydrocarbons were found in dusts 
smaller than 8 micron. Higher benzo(a)pyrene concentrations were 
observed in winter and the concentration increased with increasing 
carbon monoxide concentration. 


25084 Treatment, recycle, and disposal of atmospheric contami- 
nants. Strauss, W. (Univ. of Melbourne, Parkville, Australia). pp R1- 
R7 of In Treatment, recycle, and disposal of wastes. Johnston, 
I.R.W. (ed.). Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

Air pollution in Australia is increasing much more rapidly 
than population, and the process industries are a substantial contribu- 
tor. The stricter controls by the authorities will require more effec- 
tive control technology, and overall system design is important if the 
most economic methods are to be used. Thus hydrocarbon recovery 
may become economic with higher oil prices. Catalytic oxidation 
systems, in spite of higher capital costs, may become more viable 
because of their lower fuel requirement. Better particulate collection 
technology still remains to be discovered, but cost-effectiveness 
should form the basis of control unit selection. It may be possible to 
achieve lower control costs and economic recoveries as the prices of 
some raw materials, collected as waste products in pollution control, 
continue to rise. 


25085 Assessment of solid particulate waste discharge. Johnston, 
I.R.W. (Royal Melbourne Inst. of Tech.). pp T204-T206 of In 
Treatment, recycle, and disposal of wastes. Johnston, I.R.W. (ed.). 
Clayton, Australia; Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 
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Assessment of solid particulate emissions to air is now re- 
os industry in order that E.P.A. mony | may proceed. 
have been based on theoretical estimates but instrumental 


measurement is to be preferred for reasons of reliability. However 
the variations in flow-rate, concentration and quality occurring in 
the diversity of industry requiring licenses tends to reduce the 
reliability of such data. Measurement requirements may dictate plant 
changes which themselves interfere with the proper performance of 
— equipment. Tighter control over quality measurement is also 
n : 


25086 Study of emission spectrographic determination of heavy 
metals in the air: the use of the direct method. Kitase, M.; Ito, 
E.; Miyamoto, T. Rep. Environ. Pollut. Res. Inst. City Nagoya; No. 3, 
11-13(1974). (In Japanese). 

For the measurement = micro-amounts of heavy metals in the 
air, the emission spectro; hic determination by the direct reading 
method was investiga’ ¢ emission conditions and selection of 
buffer — (graphite and alkaline compound) were evaluated. The 
effect of the buffer agent was investigated by varying the ratio of 

pat spate and sodium chloride. In the case of iron, chromium, nickel, 
manganese, the spectral intensity began to increase at 25 sec 
—e eS the graphite : NaCl ratio was | : 10, and the increasing trend 
linearly with the increase in NaCl ratio. In the case of 

pr ng zinc and lead, the effect of the buffer agent was approxi- 
mately linear. The calibration curve was prepared under the follow- 
ing conditions: discharge current 6.1 ampere, preliminary discharge 
3 integral time 25 sec, analysis slit 3 mm, graphite to NaCl ratio 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 24972, 25022, 25029, 25059, 
25071, 25113, 25115, 25116, 25117, 25118, 25119, 25120, 25121, 
25123, 25124, 25125 


25087 (BNWL—2100(Pt.3), A & 5- = Atmospheric fallout during 
1976 at Richland, Washington and Point Barrow, Alaska. Thomas, 
C.W. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Radionuclide concentrations in surface air are monitored con- 
tinuously at Richland, Washin , and Point Barrow, Alaska. The 
concentrations were at their lowest since measurement be; in 
1953; three Chinese tests and one Russian detonation contributed 
radionuclides to the atmosphere, which will be evident in 1977. 


25088 (BNWL—2100(Pt.3), XP t-3), PP 7-8) Radioactive fallout from the 
Chinese nuclear weapons tests of January 23, 1976, September 26, 
1976, and November 17, 1976. Thomas, C.W.; Soldat, J.K.; Silker, 
W.B.; Perkins, R.W. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant —— for Environment and Safety. 
Part 3. Atmospheric sci 

Concentrations of f 8 Y were measured at Richland, Washing- 
ton, and estimated for the rest of the United States, for three above- 
ground nuclear tests in 1976. These concentrations are much greater 
than those estimated to result from nuclear reactors. 


25089 (BNWL—2100(Pt.3), pp 65-73) Airborne 
port of particles. Sehmel, G.A. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Airborne nonrespirable particles were collected with rotating 
cowl systems near U-Pond on the Hanford Reservation, and east of 
the Rocky Flats, Colorado, plant. Both **Pu and *°Pu were 
transported on nonrespirable particles. Airborne fluxes for **Pu 

—_ from 10~* to 10~° wCi/m?/day and ***Pu fluxes ranged from 
to 10-* wCi/m?/day. These are the first reported values for 
ahane plutonium fluxes on nonrespirable —— Airborne pluto- 
nium concentrations ranged from about 10™° up to 107* wCi/, 4 
airborne nonrespirable solids. The airborne solids at Rocky 
were sized into 12 increments from 10 to 230 um. Plutonium a 
found on all size increments. 


25090 (BNWL—2100(Pt.3), pp 74-78) Wind-caused particle re- 
suspension rates. Sehmel, G.A.; Lloyd, F.D. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Wind-caused tracer resuspension rates were measured experi- 
mentally and calculated. They ranged from 10-** to 1077 fraction 
resuspended/sec for respirable particles. Resuspension rates for non- 
respirable particles were on the order of 10~"' fraction resuspended/ 


lum trans- 
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sec. Respirable particles resuspension rates increased as the 4.8th 
power of wind speed. Resuspension rates were independent of 
weathering time. 


25091 (BNWL—2100(Pt.3), pp 85-88) Weathering of surfaces as 
measured by airborne radioactive particle concentrations on the Han- 
ford Seavesiiee, Sehmel, G.A. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Respirable air concentration ranges measured between 1972 
and 1975 at resuspension study sites are summarized and compared 
with fallout levels measured at the Hanford Reservation boundary. 
Results indicated that maximum airborne concentrations were sub- 
stantially less than the maximum permissible airborne concentration 
(MPC) for uncontrolled areas. The weathering half-life, determined 
in this study, was 5 months in one area for **’Cs, but much longer 
than 5 months for a second area. These reductions with time are 
much slower than data reported by others showing airborne concen- 
trations decreasing with a half-life of 35 to 40 days. 


25092 (BNWL—2100(Pt.3), pp 88-90) Radioactivity in forest 
fire smoke plumes. Sehmel, G.A.; Grgill, M.M. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

Smoke from two forest logging slash burns was sampled with 
an air filter mounted on a Cessna 411 airplane. Radioactivity concen- 
trations in the smoke plumes were compared to concentrations in 
background air outside these smoke plumes. In both smoke plumes, 
*87Cs concentration was higher than in background samples. In one 
plume the '*7Cs was 11 times greater than background. Concentra- 
tions of other fission — nuclides in the plumes was equal to or 
less than background concentrations. This observation supports a 
hypothesis that surface air of low concentration is drawn into the 
smoke plume. Confirmation of this explanation was not possible with 
the limited data. 


25093 na Sate ey hae 3), pp 91-94) Crosswind distribution of 
SS ee a surface area source. Horst, T.W. 
Aug | 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

The crosswind distribution of atmospheric contamination due 
to resuspension from a surface area source may be adequately 
predicted from the contamination directly upwind of the receptor 
alone, if the surface distribution has roughly the same extent in all 
directions. This is demonstrated with a hypothetical, Gaussian distri- 
bution of surface contamination, and with a real distribution, the BC- 
Crib controlled area. 


25094 (BNWL—2100(Pt.3), pp 101-102) MAP3S precipitation 
chemistry network. Dana, M.T.; Drewes, D.R.; Glover, D.W.; Hales, 
J.M.; Rothert, J.E. so | 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A precipitation chemistry sampling network, with four initial 
sites, is Operating in the northeastern United States. Samples are 
collected on a precipitation event basis by local cooperating organi- 
zations, and sent to Richland for chemical analysis. Samples are 
being analyzed for all the expected ionic pollutant species, using 
automated wet chemical, ion chromatography, and atomic abso 
tion spectrophotometry methods. Analysis results are printed out in 
standard form and distributed monthly to interested parties. 


(BNWL—2100(Pt.3), pp 123-125) Precipitation scaveng- 
ing of tritiated water vapor: a controlled-release field experiment. 
Dana, M.T.; Wolf, M.A.; Wogman, N.A. Aug 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences. 

A precipitation scavenging field experiment, using tritiated 
water vapor as the tracer, was conducted on the Hanford diffusion 
grid. The release mechanism was designed to promote thorough 
evaporation and mixing of the vapor before introduction into the 
humid ambient air. Concentration results compare favorably with 
estimates made from reversible gas scavenging theory. 


25096 (CONF-771023—14) Optimizing measurement sensitivity 
to facilitate monitoring environmental levels of Rn-daughter concen- 
trations. Keefe, D.J.; McDowell, W.P.; Groer, P.G.; Witek, R.T. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 3p. Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

In the measurement of environmental levels of radioactivity, 
the primary problem is the accumulation of a statistically meaningful 
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number of counts within a reasonable period of time. In the case of 
measurements of airborne ?*?Rn-daughter concentrations, the prob- 
lem is further complicated by the particularly short half-life, 3.05 
minutes, of RaA (Po?!*). Since the Rn-daughters, (RaA, RaB [Pb?"*] 
and RaC [Bi?"*}) are of interest, the equations interrelating these Rn- 
daughter concentrations were derived from the laws of radioactive- 
series decay. These equations, although straightforward, are cumber- 
some to solve. To facilitate the efficient use of these equations, a 
computer program has been written which permits the calculation of 
Rn-daughter concentrations or expected counts for a given set of 
measurement parameters (flow rate and detector efficiencies). A 
subroutine then calculates the optimum pumping and counting times 
required to provide the number of counts necessary for acceptable 
statistics at environmental levels of 7?*?Rn-daughter concentrations. 
This subroutine contains a set of parameters, flow rate and efficien- 
cies, that are fixed using realistic restrictions. The use of these 
optimized pumping and counting times results in maximum measure- 
ment sensitivity under realistic constraints. 


25097 (COO—3049-9) Radioactive airborne effluent measure- 
ment and monitoring survey of reprocessing and waste treatment 
facilities. Hower, R.B.; Hekkala, B.; Pence, D.T. (Science Applica- 
tions, Inc., San Diego, Calif. (USA)). Sep 1977. Contract EY-76-S- 
02-3049. 97p. Dep. NTIS, PC A0S/MF AO1. 

The installed and planned sampling and monitoring systems 
for several ERDA and commercial nuclear fuel reprocessing and 
high-level waste solidification facilities are described. Source terms, 
estimated concentrations, and probable monitoring requirements for 
commercial facilities are presented and discussed. The state-of-the- 
art technology for reprocessing and waste solidification sampling 
and monitoring is described and present limitations discussed. On- 
going advanced sampling and monitoring development programs are 
—- and discussed, and additional development needs identi- 
ied. Recommendations are made for research and development in 
the areas of alarm monitoring, continuous monitors, and instrument 
reliability. 


25098 (UCRL—13803) Evaluation of regional effects of effluents 
from uranium production in New Mexico. Wilson, D.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Oct 1977. 
Contract W-7405-ENG-48. 13p. Dep. NTIS, PC A02/MF AOl. 

The Grants Uranium Region is a 2500 mile area of northcen- 
tral New Mexico which has produced about 40 percent of all 
domestic uranium, and holds over one-half of the current reserves. 
The increasing demand for uranium to fuel commercial nuclear 
power plants is resulting in rapid growth of the uranium industry 
and economic, social, and environmental changes are occurring. One 
of the environmental issues of this region is the concern for eventual- 
ly unacceptable levels of air and water pollution from effluents from 
uranium mill tailings piles. This study addresses these potential 
impacts in relation to industrial environmental control practices, 
siting features, and other regional/temporal variables, including rates 
of production, locations and sizes of new mills, and population 
distributions. 


25099 Switch to digital radiation monitoring. Corte, E.A. (Gen- 
eral Atomic Co., San Diego, Calif. (USA)). Nucl. Eng. Int.; 22: No. 
236, 53-56(Oct 1977). 

The use of microprocessors has made possible the develop- 
ment of a digital computer radiation monitoring system. The remote 
acquisition monitoring system (RAM) is described which uses micro- 
processors for distributed data processing together with communica- 
tion loops. Adoption of the system by General Atomic resulted in 
simultaneous reduction of installed cost improved performance and 
reliability. Reference is made to some of the adjustments in design 
practice and operating philosophy required by the RAM approach 
to radiation monitoring. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 23597 


25100 (CONF-770151—5) Drift-modeling and monitoring com- 
ms. Chen, N.C.J.; Hanna, S.R. (Oak Ridge National Lab., 
Tenn. (USA); National Oceanic and Atmospheric Administration, 
Oak Ridge, Tenn. (USA). Atmospheric Turbulence and Diffusion 
Lab.). 1977. Contract W-7405-ENG-26. 33p. (TP—175A). NTIS. 
From Meeting of the cooling tower institute; Houston, TX, 
USA (31 Jan 1977). 

Congress is looking into the conglomeration of nuclear reac- 
tors into energy centers of limited area. Drift from cooling towers 
can corrode and damage structures in the immediate vicinity of the 
towers, cause a public nuisance if located near parking lots or high- 
density traffic areas, and endanger local vegetation. The estimation 
of salt deposition has relied primarily on predictions from a variety 
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of models, with very few direct measurements. One of the major 
efforts in our program is to evaluate the assumptions, limitations, and 
applicabilities of various analytical models for drift deposition pre- 
diction. Several drift deposition models are compared using a set of 
standard input conditions. The predicted maximum drift deposition 
differs by two orders of magnitude, and the downwind locations of 
the maximum differ by one order of magnitude. The discrepancies 
are attributed mainly to different assumptions in the models regard- 
ing the initial effective height of the droplets. Current programs in 
which drift characteristics at the tower mouth and drift deposition 
downwind of the tower are being measured are summarized. At the 
present time, drift deposition measurements, sufficiently comprehen- 
sive for model verifications, are unavailable. Hopefully, the Chalk 
Point Program will satisfy this need. 


25101 (RM—77-34) Further studies of the impact of waste heat 
release on simulated global climate: Part 2. Williams, J.; Kroemer, G.; 
Gilchrist, A. (International Inst. for Applied Systems ‘Analysis , Lax- 
enburg ‘mene Jun 1977. 40p. NTIS (US Sales Only), PC ”A03/ 
MF AOl 

A general circulation model was used to investigate the 
impact of an input of waste heat (1.5 x 10’* W equally divided 
between two energy parks) into the atmosphere. The results of the 
experiment were compared with those of three earlier a TY 
described by Murphy et al. (1976) and Williams et (1977). 
Although the total heat input was the same as in a previous experi- 
ment, the diffferent locations of the heat islands caused a different 
response in the various climatic variables. It also can be said that 
EX04, in general, produced smaller changes than the previous 
experiments. They are, however, still significant. Temperature and 
wind at o level 0.5 have been considered for all experiments as this 
has not previously been done for any of the experiments. Finally, a 
new attempt has been undertaken to assess the model variability by 
using 10-day means instead of 40-day means for calculating the 
standard deviation of the control cases. The signal-to-noise ratios 
were recalculated, and a much smoother distribution was obtained. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 24164 


25102 Comparison of the effects of nuclear power plants and 
thermal power plants on the environment. Review. Sivintsev, Yu.V.; 
Teverovskii, E.N. At. Energ. (USSR); 41: No. 4, 263-267(Oct 1976). 
(In Russian). 

A comparison of ecological effects produced by a thermal 
power station (TPS) and a nuclear power plant (NPP) of similar 
electric capacity has been made. The ecological advantages of NPP 
over TPS are revealed in analysis of aerosol and gas blow-out and its 
danger for the environment. From the above data it follows that 
TPS as compared with NPP of similar electric capacity produces a 
100 and 1000 fold higher air pollution effect than the latter. The dose 
of TPS radiation effect is minimum 500 times higher than that of 
NPP at normal operation. Large-scale construction of NPP is one of 
the most perfect means of atmosphere protection against harmful 
industrial discharges. 


REGULATIONS 


25103 Proposed air quality index for urban areas. Doan, M.H.; 
East, C. (Univ. of Quebec). Water, Air, Soil Pollut.; 8: No. 3, 441- 
451(Oct 1977). 

A critical review of various air quality indices is made. Two 
shortcomings of these indices are indicated and remedied in a 
proposed urban air quality index (UAQI). A few computations on 
Canadian air pollution data show how this new index is an improve- 
ment over the past ones. 


25104 Present status of and future topics for automobile exhaust 
gas regulations. Tokyo Inf; 26: No. 2, 16-21(Feb 1975). (In Japanese). 

The impasse reached by Japanese Environmentalists and auto- 
makers in trying to set stringent automotive pollution standards for 
1976 in Japan is described with respect to its impact on Tokyo. The 
permissible 1975 automotive emissions were set as follows: carbon 
monoxide (2.1 g/km); hydrocarbons (0.25 g/km); and nitrogen 
oxides (1.2 g/km, '/2 of the present level). In 1976 the emission of 
nitrogen oxides should be 0.25 g/km ('/10 of present level); other 
emission levels remain the same. In a hearing held in June 1974, 
automobile makers cited technical difficulties, and desired a post- 
ponement of enforcement of the 1976 regulations for nitrogen oxides. 
Of the automakers, Honda Giko and Toyo Kogyo were most ad- 
vanced in pollution control research, while Nissan and Toyota were 
among the laggards. Automobile ownership in Tokyo reached the 
2.62 million mark in September 1974. In 1973, in Metropolitan 
Tokyo, the yearly average value of nitrogen oxides was over 0.03 
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ppM. By 1980, the projected total emission of nitrogen oxides would 
reach 142,000 tons, but the permissible emission level should be 
25,000 tons. With the modified recommendations for 1976 (0.6 g/km 
for smaller vehicles (below 1 ton); 0.85 g/km for larger vehicles), 
there is no way of attaining environmental standards by 1980, except 
by an unrealistic 50 percent reduction in automobile usage. Commu- 
nity action for stricter standards has come from a council —— 
by heads of seven cities (Tokyo, Kawasaki, Yokohama, Nagoya, 
Kyoto, Osaka, Kobe) and from a committee consisting of representa- 
tives from 43 Metropolitan Tokyo residential civic organizations. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 25015 


25105 (LBL—6490) Interactive display of polygonal data. 
Wood, P.M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1977. Contract W-7405-ENG-48. 37p. (CONF-7710100— 
1). Dep. NTIS, PC A03/MF AO1. 
From Symposium on topological data structures for geo- 
graphic information systems; Cambridge, MA, USA (16 Oct 1977). 
Interactive computer graphics is an excellent approach to 
many types of applications. It is an exciting method of doing 
geographic analysis when desiring to rapidly examine existing geo- 
graphically related data or to display specially prepared data and 
maps for publication. One such Per is the interactive 
thematic mapping system called CARTE, which combines poly- 
gonal base maps with statistical data to produce shaded maps using a 
variety of shading symbolisms on a variety of output devices. A 
= base map is one where geographic entities are described 
y points, lines, or polygons. It is combined with geocoded data to 
produce special subject or thematic maps. Shading symbolisms in- 
clude texture shading for areas, varying widths for lines, and scaled 
symbols for points. Output devices include refresh and storage CRTs 
and auxiliary pe or COM hardcopy. The system is designed to 
aid in the quick display of spatial data and in detailed map design. 


25106 (ORNL/TM—6199) Functional complexity and ecosys- 
tem stability: an experimental approach. Van Voris, P.; O'Neill, R.V.; 
Shugart, H.H.; Emanuel, W.R. (Oak Ridge National Lab., Tenn. 
(USA)). Jan 1978. Contract W-7405-ENG-26. 133p. Dep. NTIS, PC 
A07/MF AOl1. 

Thesis. Submitted by P. Van Voris to Univ. of Tennessee, 
Knoxville. 

The complexity-stability hypothesis was experimentally tested 
using intact terrestrial microcosms. Functional complexity was de- 
fined as the number and significance of component interactions (i.e., 
population interactions, physical-chemical reactions, biological turn- 
over rates) influenced by nonlinearities, feedbacks, and time delays. 
It was postulated that functional complexity could be nondestructi- 
vely measured through analysis of a signal generated from the 
system. Power spectral analysis of hourly CO: efflux, from eleven 
old-field microcosms, was analyzed for the number of low frequency 

and used to rank the functional complexity of each system. 

anking of ecosystem stability was based on the capacity of the 
system to retain essential nutrients and was measured by net loss of 
Ca after the system was stressed. Rank correlation supported the 
hypothesis that increasing ecosystem functional complexity leads to 
increasing ecosystem stability. The results indicated that complex 
functional dynamics can serve to stabilize the system. The results 
also demonstrated that microcosms are useful tools for system-level 
investigations. 


25107 (SLAC-TN—76-5) Investigations on the occurrence of the 
San Francisco garter snake at the Stanford Linear Accelerator Center. 
Barry, S.J. (California Univ., Davis (USA). Dept. of Zoology). Sep 
pg Contract EY-76-S-03-0326. 12p. Dep. NTIS, PC A02/MF 
AOl. 

The San Francisco garter snake (Thamnophis sirtalis tetra- 
taenia) is a subspecies of the common garter snake restricted to the 
San Francisco Peninsula of central California. It occurs through 
much of San Mateo County, and is fully protected as an endangered 
species by the state and federal governments. The Stanford Linear 
Accelerator Center (SLAC) contains a two-mile linear tube and 
associated structures, located in the southeastern San Mateo County. 
Recently, a major addition to the facility has been authorized for 
construction. The federal Endangered Species Act of 1973 provides 
that any construction or other development supported by federal 
funds shall have minimal impact on any species federally classified as 
endangered. It was therefore necessary to determine if T. s. tetra- 
taenai inhabits the proposed site or any other area of SLAC. This 
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paper reports investigations into this problem that showed that this 
snake does not occur in the construction area. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 25112 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 22891, 23004, 23072, 24166, 
24500, 24505 


25108 Comparative study of methods for the analysis of total lead 
in soils. Harrison, R.M.; Laxen, D.P.H. (Univ. of Lancaster, Eng.). 
Water, Air, Soil Pollut.; 8: No. 3, 387-392(Oct 1977). 

Several methods, nominally for the analysis of total Pb in 
soils, have been comparatively evaluated. The efficiencies of differ- 
ent acid reagents for extraction of Pb have been found to vary 
greatly, and it is recommended that a HNO:/HF mixture be used, 
together with the method of standard additions. 


25109 Aqueous release of heavy metals from two sewage sludges. 
Sidle, R.C. (West Virginia Univ., Morgantown); Kardos, L.T. 
Water, Air, Soil Poilut.; 8: No. 3, 453-459(Oct 1977). 

Two anaerobically digested sewage sludges, one of relatively 
low and the other of relatively high heavy metal content, were 
extracted several times with water to determine the levels of Cu, Zn, 
and Cd that would be readily available for transport in the soil water 
if these sludges were applied to land. Generally, the quantity of 
metal released in the aqueous extracts was between 1 to 7% of the 
total content with Cu and Zn being released to a greater extent than 
Cd. The proportion of relatively mobile, non-cationic heavy metals 
in the aqueous extract differed in the two sludges and ranged from 
<1% for Zn and Cd in one sludge to 56.2% for Cd in the other 
sludge. 


25110 Wastes endure. Crossland, J. Environment; 19: No. 5, 6- 
13(1977). 

Of an estimated 110 million tons of waste produced each year 
by industry alone, 10 million tons are nonradioactive hazardous 
wastes. The wastes include a wide variety of chemicals which may 
be toxic, flammable or explosive. The wastes may be a public health 
hazard, or they may be persistent in the environment and a threat to 
plant and animal life. One of the most serious results of improper 
land disposal of toxic wastes has been the contamination of ground- 
water, sometimes leading to contamination of well water. Air pollu- 
tion can occur near open dumps and sanitary landfills. Some hazard- 
ous chemicals may evaporate or volatilize causing air contamination, 
for example, vinyl chloride monomer, a chemical which causes 
angiosarcoma is volatile and has been detected in the air over landfill 
sites where it has been dumped. By April 1978, the EPA is to devise 
standards or regulatory procedures for the safe handling of wastes. 
The standards will cover those who generate and transport wastes as 
well as those who run disposal facilities. The advantages and prob- 
lems of recycling are discussed. 


25111 Effects of experimental crude oil spills on taiga and tundra 
vegetation of the Canadian Arctic. Hutchinson, T.C.; Freedman, W. 
(Univ. of Toronto). pp 517-525 of In 1975 conference on prevention 
and control of oil pollution. Washington, DC; American Petroleum 
Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Summer and winter crude oil spills have been made on tundra 
and taiga sites in arctic Canada. The short- and long-term effects of 
these spills have been recorded, to date, over a 3-year period. Spills 
were made by even surface spraying and by high intensity point 
spills. The vegetation present prior to such spills was carefully 
recorded. All surface spills had a devastating effect on above-ground 
vegetation. Species did, however, differ markedly in both their 
ability to survive an oil spill and their ability to recover. Many 
species, especially lichens, mosses, and liverworts, were killed out- 
right. Some woody and dwarf shrubs were able to produce new, 
healthy shoots within a few weeks of initial defoliation. The reduced 
production of storage material, as a result of foliage (and photosyn- 
thetic) loss, caused markedly increased plant losses by winter-killing 
factors. Flowering and reproduction were severely reduced, even in 
the third summer foliowing a spill. Winter spills had significantly less 
effect than summer spills. Permafrost was little affected, despite 
changes in the site energy budgets. Damage appeared greater in 
exposed taiga sites than on the tundra. Some species, such as black 
spruce, died throughout a 3-year period, emphasizing the necessity 
for long-term studies for accurate assessment. 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 25059, 25071 


25112 (CONF-771023—20) Considerations in measuring trace 
radionuclides in soil samples by L x-ray detection. Strauss, M.G.; 
Sherman, I.S.; Swanson, E.J.; Pehl, R.H. (Argonne National Lab., 
Ill. (USA); California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1977. Contract W-31-109-ENG-38. 19p. Dep. NTIS, PC A02/ 
MF AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Several aspects pertaining to the measurements of trace ra- 
dionuclides (such as plutonium) in soil samples by L x-ray detection 
have been considered. A 3 x 3 multiplexed array of edge-mounted Si 
detectors with a total detection area of 50 cm? and FWHM resolu- 
tion of 300 eV at 17 keV has been conceived. The fractional 
transmission-weighted solid angle for a distributed, self-absorbing 
source was calculated to be 0.25, which is one half the value of that 
for a lossless sheet source. To determine the minimum detectable 
activity, intensities of 59 L x-ray lines from the decay chains of **U 
and *°*Th have been calculated. A total of 130 x rays ranging from 9 
to 20 keV emanate from soil per 100 alpha decays each of ***Th and 
238), compared with 4.6 for “Pu. The minimum Pu activity 
detectable with the Si array in such contaminants as worldwide 
fallout, weapons material, and Rocky Flats soil is expected to 
approach 1 pCi in 1 g of soil. This concentration is comparable to 
the natural activity in soil. The minimum Pu activity detectable with 
Nal detectors is 100 times higher. 


25113 (GJT—13) Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, Ambrosia 
Lake, New Mexico. (Ford, Bacon and Davis Utah, Inc., Salt Lake 
City (USA)). Dec 1977. Contract EY-76-C-13-1658. 15lp. Dep. 
NTIS, PC A08/MF AO1. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Phillips/United Nuclear site at Ambrosia Lake, New Mexico. 
Services included the preparation of topographic maps, the perform- 
ance of core drillings sufficient to determine areas and volumes of 
tailings, and radiometric measurements to determine radium-con- 
taminated materials, the evaluation of resulting radiation exposures 
of individuals and nearby populations, the investigation of site hy- 
drology and meteorology, and the evaluation and costing of alterna- 
tive corrective actions. Radon gas release from the 2.6 million tons 
of tailings at the Phillips/United Nuclear site constitutes the most 
significant environmental impact, although windblown tailings and 
external gamma radiation are also factors. The estimated radiological 
health effects to the general population are considered to be minimal. 
The two alternative actions presented are: dike stabilization, fencing, 
and maintenance; and adding 2 ft of stabilization cover material. 
Both options include remedial action at off-site structures and on-site 
decontamination around the tailings pile. Cost estimates for the two 
options are $920,000 and $2,230,000, respectively. 


25114 (GJT—13S) Summary of the Phase II, Title I engineering 
assessment of inactive uranium mill tailings, Phillips/United Nuclear 
Site, Ambrosia Lake, New Mexico. (Ford, Bacon and Davis Utah, 
Inc., Salt Lake City (USA)). Dec 1977. Contract EY-76-C-13-1658. 
49p. Dep. NTIS, PC A03/MF AO1. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Phillips/United Nuclear site at Ambrosia Lake, New Mexico. 
Services included the preparation of topographic maps, the perform- 
ance of core drillings sufficient to determine areas and volumes of 
tailings and radiometric measurements to determine radium-contami- 
nated materials, the evaluation of resulting radiation exposures of 
individuals and nearby populations, the investigation of site hydrol- 
ogy and meteorology, and the evaluation and costing of alternative 
corrective actions. Radon gas release from the 2.6 million tons of 
tailings at the Phillips/United Nuclear site constitutes the most 
significant environmental impact, although windblown tailings and 
external gamma radiation are also factors. The estimated radiological 
health effects to the general population are considered to be minimal. 
The two alternative actions presented are: dike stabilization, fencing, 
and maintenance; and adding 2 ft of stabilization cover material. 
Both options include remedial action at off-site structures and on-site 
decontamination around the tailings pile. Cost estimates for the two 
options are $920,000 and $2,230,000, respectively. 


25115 (GJT—14) Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, Utah. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Dec 
pel Contract EY-76-C-13-1658. 153p. Dep. NTIS, PC A08/MF 
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An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Green River site, Utah. Services included the preparation of 
topographic maps, the performance of core drillings and radiometric 
measurements sufficient to determine areas and volumes of tailings 
and other radium-contaminated materials, the evaluation of resulting 
radiation exposures of individuals and nearby populations , the 
investigation of site hydrology and meteorology and the evaluation 
and costing of alternative corrective actions. Radon gas release from 
the 123 thousand tons of tailings at the Green River site constitutes 
the most significant environmental impact, although windblown 
tailings and external gamma radiation are also factors. The three 
alternative actions presented are dike stabilization, fencing, on- and 
off-site decontamination and maintenance (Option I); improvements 
in the stabilization cover and diking plus cleanup of the site and 
Browns Wash, and realignment of Browns Wash (Option II); and 
addition of stabilization cover to a total of 2 ft, realignment of 
Browns Wash and placement of additional riprap, on-site cleanup 
and drainage improvements (Option III). All options include remedi- 
al action at off-site structures. Cost estimates for the three options 
range from $700,000 to $926,000. 


25116 (GJT—15) Engineering assessment of inactive uranium 
mill tailings, Spook site, Converse County, Wyoming. Phase II, Title I. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Dec 
1977. Contract EY-76-C-13-1658. 142p. Dep. NTIS, PC A07/MF 
AOl. 

An engineering assessment of the problems resulting from the 
existence of radioactive uranium mill tailings was performed at the 
Spook Site, Converse County, Wyoming. Data are presented from 
soil, water and other sample analyses, radiometric measurements to 
determine areas with radium-contaminated materials, the evaluation 
of resulting radiation exposures of individuals and nearby popula- 
tions, the investigation of site geology, hydrology, and meteorology, 
and the evaluation and costing of alternative corrective actions. 
Radon gas release from the 187,000 tons of tailings at the Spook Site 
constitutes the main environmental impact, which is negligible. The 
two alternative actions presented are better fencing of the site in its 
present state and placing tailings and contaminated on-site materials 
and soil in the open-pit mine and covering the resulting pile with 2 ft 
of overburden material. The cost estimates for the options are 
$81,000 and $142,000, respectively. Reprocessing the tailings for 
uranium at a nearby operating uranium mill is worthy of economic 
consideration at this time. 


25117 (GIT—16) Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Dec 
1977. Contract EY-76-C-13-1658. 168p. Dep. NTIS, PC A08/MF 
AOl. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
Falls City, Texas. Services included taking soil samples, the perform- 
ance of radiometric measurements sufficient to determine areas and 
volumes of tailings and other radium-contaminated materials, the 
evaluation of resulting radiation exposures of individuals and nearby 
populations, the investigation of site hydrology and meteorology and 
the evaluation and costing of alternative corrective actions. Radon 
gas release from the 2.5 million tons of tailings at the Falls City site 
constitutes the most significant environmental impact. Windblown 
tailings, external gamma radiation and localized contamination of 
surface waters are other environmental effects. The two alternative 
remedial action options presented include on-site and off-site 
cleanup, fencing, and Rey monitoring, and in addition, 
stabilization of pile 2 with 2 ft of cover material. The costs are $1.84 
million for Option I and $2.45 million for Option II. 


25118 (GJT—16S) Summary of the Phase II, Title I engineering 
assessment of inactive uranium mill tailings, Falls City Site, Falls City, 
Texas. (Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). 
Dec 1977. Contract EY-76-C-13-1658. 51p. Dep. NTIS, PC A04/MF 
AOl. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
Falls City, Texas. Services included taking soil samples, the perform- 
ance of radiometric measurements sufficient to determine areas and 
volumes of tailings and other radium-contaminated materials, the 
evaluation of resulting radiation exposures of individuals and nearby 
populations, the investigation of site hydrology and meteorology and 
the evaluation and costing of alternative corrective actions. ion 
gas release from the 2.5 million tons of tailings at the Falls City site 
constitutes the most significant environmental impact. Windblown 
tailings, external gamma radiation and localized contamination of 
surface waters are other environmental effects. The two alternative 
remedial action options presented include on-site and off-site 
cleanup, fencing, and hydrological monitoring and, in addition, 
stabilization of pile 2 with 2 ft of cover material. The costs are $1.84 
million and $2.45 million. 
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25119 (GJT—17) Phase II, Title I engineering assessment of 
radioactive sands and residues, Lowman Site, Lowman Idaho. (Ford, 
Bacon and Davis Utah, Inc., Salt Lake City (USA)). Dec 1977. 
Contract EY-76-C-13-1658. 133p. Dep. NTIS, PC A07/MF AO1. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium sand residues at 
the Lowman, Idaho, site. Services normally include the preparation 
of topographic maps, the performance of core drillings and radiome- 
tric measurements sufficient to determine areas and volumes of 
tailings and other radium-contaminated materials, the evaluation of 
resulting investigations of site hydrology and meteorology, and the 
evaluation and costing of alternative corrective actions. Radon gas 
release from the 90,000 tons of sand residues at the Lowman site 
constitutes the most significant environmental impact, although ex- 
ternal gamma radiation is also a factor. The two alternative actions 
| qpes pes are dike construction, fencing, and maintenance (Option 
); and consolidation of the piles, addition of a 2-ft-thick stabilization 
cover, and on-site cleanup (Option II). Both options include remedi- 
al action at off-site structures. Cost estimates for the two options are 
$393,000 and $590,000. 


25120 (GJT—17S) Summary of the Phase II, Title I engineering 
assessment of inactive uranium mill tailings, Lowman Site, Lowman, 
Idaho. (Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). 
Dec 1977. Contract EY-76-C-13-1658. 44p. Dep. NTIS, PC A03/MF 
AOl. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium sand residues at 
the Lowman, Idaho site. Services included the preparation of topo- 
graphic maps, the performance of core drillings and radiometric 
measurements sufficient to determine areas and volumes of tailings 
and other radium-contaminated materials, the evaluation of resulting 
investigation of site hydrology and meteorology, and the evaluation 
and costing of alternative corrective actions. Radon gas release from 
the 90,000 tons of sand residues at the Lowman site constitutes the 
most significant environmental impact, although external gamma 
radiation is also a factor. The two alternative actions presented are 
dike construction, fencing, and maintenance; and consolidation of 
the piles, addition of a 2-ft-thick stabilization cover, and on-site 
cleanup. Both options include remedial action at off-site structures. 
Cost estimates for the two options are $393,000 and $590,000. 


25121 (GJT—19S) Summary of the Phase II, Title I engineering 
assessment of inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming. (Ford, Bacon and Davis Utah, Inc., Salt Lake City 
(USA)). Dec 1977. Contract EY-76-C-13-1658. 52p. Dep. NTIS, PC 
A04/MF AO0O1. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Riverton, Wyoming site. The soil, water and other sample 
analyses; radiometric measurements to determine areas with radium- 
contaminated materials; the evaluation of resulting radiation expo- 
sures of individuals and nearby populations; the investigation of site 
geology, hydrology, and meteorology; and the evaluation and cost- 
ing of alternative corrective actions. Radon gas release from the 
900,000 tons of tailings at the Riverton site constitutes the main 
environmental impact. The two alternative actions presented are 
fencing and maintenance of the site and off-site remedial action, and 
decontamination of the millsite and ore storage areas and additional 
stabilization cover to a minimum of 2 ft. The cost estimates for the 
options are $460,000 and $1,140,000, respectively. Estimated costs 
for moving the tailings and all contaminated materials to unspecified 
sites 5 and 10 mi from the present location are $6,000,000 and 
$6,400,000, respectively. 


25122 (LA—6887) Radiological survey and decontamination of 
the former main technical area (TA-1) at Los Alamos, New Mexico. 
Ahlquist, A.J.; Stoker, A.K.; Trocki, L.K. (comps.). (Los Alamos 
Scientific Lab., N.Mex. (USA)). Dec 1977. Contract W-7405-ENG- 
36. 201p. ~~. NTIS, PC A10/MF AO1. 
A radiological survey was conducted on the undeveloped 
porte of the site of the former Main Technical Area (TA-1) of the 
Alamos Scientific Laboratory in north-central New Mexico. 
Between 1943 and 1965, research work on nuclear weapons was 
carried out in TA-1. The area was decontaminated and demolished 
in stages, and beginning in 1966 the land was given to Los Alamos 
County or sold to private interests. The survey disclosed traces of 
radioactive contamination undetected or considered insignificant 
during original demolition in the 1950s and 1960s. The remaining 
contamination was removed in 1975 and 1976 to levels considered to 
pose no health or safety hazards and, further, to the lowest levels 
considered practicable. Methods used in the survey included mea- 
surement techniques for detecting alpha emitters such as uranium 
and plutonium, extensive surface and subsurface soil sampling, and 
use of conventional health physics instrumentation to provide de- 
tailed information on approximately 16 hectares (40 acres) of land. 
As a result of the decontamination efforts, approximately 15,000 m* 
of contaminated or potentially contaminated material was removed 
to an approved radioactive waste disposal site on ERDA property. 
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Full details of the methods, findings, decision criteria, and as-left 
conditions are documented. 


SOIL 


25123 (GJT—14S) Summary of the Phase II, Title I engineering 
assessment of inactive uranium mill tailings, Green River Site, Green 
River, Utah. (Ford, Bacon and Davis Utah, Inc., Salt Lake City 
(USA)). Dec 1977. Contract EY-76-C-13-1658. 48p. Dep. NTIS, PC 
A03/MF AO1. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Green River site, Utah. The services include the preparation of 
topographic maps, the performance of core drillings and radiometric 
measurements sufficient to determine areas and volumes of tailings 
and other radium-contaminated materials, the evaluation of resulting 
radiation exposures of individuals and nearby populations, the inves- 
tigation of site hydrology and meteorology and the evaluation and 
costing of alternative corrective actions. Radon gas release from the 
123 thousand tons of tailings at the Green River site constitutes the 
most significant environmental impact, although windblown tailings 
and external gamma radiation are also factors. The three alternative 
actions presented are dike stabilization, fencing, on- and off-site 
decontamination and maintenance; improvements in the stabilization 
cover and diking plus cleanup of the site and Browns Wash, and 
realignment of Browns Wash; and addition of stabilization cover to a 
total of 2 ft, realignment of Browns Wash and placement of addition- 
al riprap, on-site cleanup and drainage improvements. All options 
include remedial action at off-site structures. Cost estimates for the 
three options range from $700,000 to $926,000. 


25124 (GJT—15S) Summary of the Phase II, Title I engineering 
assessment of inactive uranium mill tailings, Spook Site, Converse 
County, Wyoming. (Ford, Bacon and Davis Utah, Inc., Salt Lake 
City (USA)). Dec 1977. Contract EY-76-C-13-1658. 45p. Dep. 
NTIS, PC A03/MF AO1. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Riverton, Wyoming site. The services include: the performance 
of core drillings; soil, water and other sample analyses; radiometric 
measurements to determine areas with radium-contaminated materi- 
als; the evaluation of resulting radiation exposures of individuals and 
nearby populations; the investigation of site geology, hydrology, and 
meteorology; and the evaluation and costing of alternative correc- 
tive actions. Radon gas release from the 900,000 tons of tailings at 
the Riverton site constitutes the main environmental impact. The 
two alternative actions presented are fencing and maintenance of the 
site and off-site remedial action and decontamination of the millsite 
and ore storage areas and additional stabilization cover to a mini- 
mum of 2 ft. The cost estimates for the options are $460,000 and 
$1,140,000, respectively. Estimated costs for moving the tailings and 
all contaminated materials to unspecified sites 5 and 10 mi from the 
present location are $6,000,000 and $6,400,000, respectively. 


25125 (GJT—19) Phase Il, Title I, engineering assessment of 
inactive uranium mill tailings, Riverton Site, Riverton, Wyoming. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Dec 
1977. Contract EY-76-C-13-1658. 156p. Dep. NTIS, PC A0Q8/MF 
AOl. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Spook Site, Converse County, Wyoming. Services include the 
performance of core drillings, soil, water and other sample analyses, 
radiometric measurements to determine areas with radium-contami- 
nated materials, the evaluation of resulting radiation exposures of 
individuals and nearby populations, the investigation of site geology, 
hydrology, and meteorology and the evaluation and costing of 
alternative corrective actions. Radon gas release from the 187,000 
tons of tailings at the Spook Site constitutes the main environmental 
impact, which is negligible. The two alternative actions presented 
are better fencing of the site in its present state, and placing tailings 
and contaminated on-site materials and soil in the open-pit mine and 
covering the resulting pile with 2 ft of overburden materials. The 
cost estimates for the options are $81,000 and $142,000, respectively. 


25126 (PNL—2416) Relationship of microbial processes to the 
fate and behavior of transuranic elements in soils, plants, and animals. 
Wildung, R.E.; Garland, T.R. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Oct 1977. Contract EY-76-C-06-1830. 52p. 
Dep. NTIS, PC A04/MF AO1. 

This review considers the influence of soil physicochemical 
and microbial processes on the long-term solubility, form, and bioa- 
vailability of plutonium and other transuranic elements important in 
the nuclear fuel cycle. Emphasis is placed on delineation of the 
relationships between soil chemical and microbial processes and the 
role of soil microorganisms in effecting solubilization, transformation 
and plant/animal uptake of elements considered largely insoluble in 
soils strictly on the basis of their inorganic chemical characteristics. 
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25127 (ORNL-tr—4556) Tests for behaviors of radioactive 
iodine gas in soils (5). Takahashi, K.; Tamachi, T. Translated from 
Kyoto Daigaku Genshi Enerugi Kenkyusho Iho; No. 5, 57(1977). 2p. 
Dep. NTIS, PC A02/MF AOl1. 

Tests were conducted for adsorption and desorption proper- 
ties of iodine in flowing water with sand and mortar samples. For 
the samples standard sand, mountain soil, 6-year-old used mortar 
powder, and ion exchange resin were used. Molecular iodine gas 
produced in the air was used for the test. Its concentration was 220- 
1,120 g/l. The test column was a glass pipe packed with the 
adsorbent material with iodine gas saturation before water was 
added 


25128 (ORNL-tr—4554) Tests for behaviors of radioactive 
iodine gas in soils (3). Tamachi, T.; Kusushiro, C.; Takahashi, K. 
Translated from Kyoto Daigaku Genshi Enerugi Kenkyusho Iho; No. 
3, 63(1976). 3p. NTIS, MF AOl. 

Portions of document are illegible. 

The behaviors of ***I, gas in soils were discussed on another 
occasion. This report will deal with adsorption test results for **I- 
labeled organic iodine gas (CHsI) in samples of mountain soil and 
standard sand. 


25129 (ORNL-tr—4555) Tests for behaviors of radioactive 
iodine gas in soils (4). Takahashi, K.; Kusushiro, C.; Machida, T. 
Translated from Kyoto Daigaku Genshi Enerugi Kenkyusho Iho; No. 
4, 64(1976). 3p. NTIS, MF AO1. 

Portions of document are illegible. 

An iodine gas transport model in soils is discussed. An ad- 
sorption model created from the results of the succeeding tests is 
presented. 


25130 (ORNL-tr—4546) Transportation-related characteristics 
of iodine gas in earth samples. Takahashi, K.; Nanjyo, T.; Tamachi, 
T.; Tanaka, R. Translated from Hoken Butsuri; 9: 211-217(1974). 15p. 
Dep. NTIS, PC A02/MF AOl. 

Some characteristics of I2-gas relevant to its transportation in 
earths were investigated. The sorption was studied by passing **"I 
loaded Iz-gas through thin beds of earth samples under various 
conditions of the temperature and relative humidity. Desorption was 
examined by sweeping these beds with dry air and by leaching with 
water. Results are reported. 


25131 (ORNL-tr—4553) Tests for behaviors of radioactive 
iodine gas in soils (2). Kusushiro, C.; Tanaka, Y.; Tamachi, T.; 
Takahashi, K. Translated from Kyoto Daigaku Genshi Enerugi Ken- 
kyusho Iho; No. 2, 63(1973). 3p. NTIS, MF A01. 

Portions of document are illegible. 

Test results are reported for the adsorption properties of 
radioactive iodine gas in thin soil samples under various conditions 
of temperature and humidity. This report will discuss transport 
properties of 131 I gas in a soil column. 


25132 (ORNL-tr—4552) Tests for behavior of radioactive iodine 
gas in soils (1). Tamachi, T.; Takahashi, K.; Horibe, T. Translated 
from Kyoto Daigaku Genshi Enerugi Kenkyusho Iho; No. 1, 55(1973). 
2p. MF AOl. 

Portions of document are illegible. 

When a nuclear power station is located underground or 
radioactive wastes are stored underground, radioactive materials 
may leak out by possible accidents and may reach the ground surface 
——s through the surrounding soils. The behaviors of such 

joactive materials in soils may vary with a kind of soil or an 
environmental condition. Results are reported from tests for the 
behaviors of radioactive substance (radioactive gas) in soils usin 
three types of soils (river sand, mountain soil, and standard sand 
under various environmental conditions of temperatures (room tem- 
perature and 100°C) and humidities (below 10 percent, 50 to 60 
percent, and 80 to 100 percent). 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 25126 


25133 (SRO—642-6) Evaluation of the factors involved in bioac- 
cumulation of gamma-emmitting radionuclides in white-tailed deer 
(Odocoileus virginanus). Final report. Jenkins, J.H. (Georgia Univ., 
Athens (USA). School of Forest Resources). 18 May 1977. Contract 
EY-76-S-09-0642. 38p. Dep. NTIS, PC A03/MF AOl1. 

The objectives of the work were to: determine the amounts 
and kinds of fallout gamma emitting radionuclides in an important 
food and sport animal, the white-tailed deer (Odocoileus virginianus) 
in the southeastern U.S.A.; elucidate some of the food chain interre- 
lationships around the year; and see if a relationship exists between 
bioaccumulation in deer, the soils, the deer foods available, the 
rumen contents, and uptake in man. Whole body counters were 
constructed to measure the gamma rays emitted by animals varying 
in size from warblers (10 grams) and cotton rats (100 grams) up 
through live deer and people. Over 1800 deer from throughout the 
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Southeast were analyzed. Deer from the Flatwoods sub-type of the 
Lower Coastal Plain region often have '*7Cs levels exceeding those 
reported for Alaskan Caribou at their peak and ™Sr is as effectively 
transported through the Lower Coastal Plains environment as '*’Cs. 
Detailed studies have been conducted on two sites (Piedmont and 
Lower Coastal Plain) to determine the characteristics of soil and 
vegetation contributing to biomagnification. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 22886, 22892, 22895, 22913, 
24146, 24154, 24164, 24184, 24199, 25122 


25134 (GFERC/IC—77/1, pp 359-390) Circle West project: a 
demonstration of the compatibility of mining, manufacturing and agri- 
culture. Bredeson, E.C.; Dahl, G.G.; Gleason, D.S. (Dreyer Broth- 
ers, Inc., Billings, MT). 1977. 

From 9. biannual lignite symposium) technology and use of 
lignite; Grand Forks, ND, USA (18 May 1977). 

In Technology and use of lignite. 

In 1973, Burlington, Northern Inc. purchased a family corpo- 
ration which controlled and operated a ranch of some 30,000 acres 
on the Circle West coal deposit, in which BN has a considerable 
mineral ownership. The ownership of both surface and minerals 
presented an opportunity for careful integrated development which 
BN is evaluating. It is our desire to set up a mining and manufactur- 
ing operation on the property without disrupting the ranch oper- 
ation. Mined-out land is to be reclaimed and returned to agricultural 
operation as mining proceeds. The initial manufacturing operation is 
to be the production of ammonia with the later addition of liquid 
fuels production. The ammonia would enter the regional fertilizer 
market either directly or after conversion to other nitrogen fertiliz- 
ers. The liquid fuels would be used in BN’s transportation oper- 
ations. A water supply has to be developed in order to carry out the 
other programs. Permit applications have been submitted to obtain 
water from the Fort Peck reservoir. Current efforts are concentrated 
on getting the data required for the Environmental Impact State- 
ments required both by the Federal and State government as a 
preliminary step to the issuance of the various required permits. 


25135 (NP—22468) Power plant siting in the United States. 
(SINB, Atlanta, Ga. (USA)). Jun 1976. 551p. Atlanta, GA. 

The final authority for regulation of power plant siting varies 
from state to state. The significant provisions of state siting laws and 
ee of the states in siting activities for power plants are 
outlined. 


REGULATIONS 


REFER ALSO TO CITATION(S) 24165 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 24169, 24955 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 24167, 25015, 25220 


25136 (CONF-771109—75) Simulation of chlorinated water dis- 
charges from power plants on estuaries and rivers. Eraslan, A.H.; 
Lietzke, M.H.; Fischer, S.K.; Kalmaz, E.V. (Oak Ridge National 
Lab., Tenn. (USA); Tennessee Univ., Knoxville (USA)). 1977. Con- 
tract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF A0O1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The fast-transient (tidal-transient) one-dimensional discrete- 
element chemical transport model and its associated computer code 
CHMONE were applied to study the effects of chlorinated water 
discharges from power plants on tidal estuaries and controlled rivers. 
The mathematical model has the —- to predict simultaneously 
the hydrodynamic, thermal, and chemical composition of water as 
one-dimensional time-dependent distributions. (LTW) 


25137 Seasonal changes in the distribution and growth of Lauren- 
cia poitei (rhodophyceae, ceramiales) in a subtropical lagoon. Josselyn, 
M.N. (Univ. of Miami, FL). Aquat. Bot.; 3: No. 3, 217-229(Sep 1977). 
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Seasonal changes in the biomass and growth rates of Lauren- 
cia poitei (Lamouroux) Howe (Rhodophyceae, Ceramiales) were 
studied in Card Sound, a shallow subtropical lagoon in the Florida 
Keys, U.S.A. Quarterly surveys of the standing crop were made in 
conjunction with biweekly measurements of growth rates. The algal 
biomass increased from late September to oe and then declined 
during the summer. The local distribution of L. poitei was largely 
dependent upon water circulation within the Sound. The growth 
rates at deep water stations averaged 2 to 5 percent weight increase/ 
day during the late fall and spring, and 0 to 2 percent at other 
seasons. imum growth occurred between 23 and 26°C and at 
subsurface light intensities of 295 to 325 g cal/cm?/day. The alga’s 
annual production was estimated to be 21 g dry wt/m?/year. 


25138 Life history and ecology of Peltoperla maria 

s ) in a small spring-fed stream. Elwood, J.W.; 

- , R.M. Verh. Internat. Verein. Limnol.; 19: 3050-3056(Dec 
1975). 

Samples of benthic macroinvertebrates were collected at 
monthly intervals. Observations on the Stonefly (Peltoperla maria) 
showed that it has a two-year life cycle although the exact times of 
oviposition and egg hatching are uncertain. Growth in terms of body 
length and weight was relatively uniform throughout the develop- 
ment period. The distribution of the insects was clumped with the 
nymphs restricted to leaf packs and accumulation of allochthonons 
detritus in areas where there was some current. Drift of nymphs 
occurred primarily at night which is typical of many stream inverte- 
brates. The drift density of nymphs reached a peak in March. The 
comparatively higher drift during the early stages of the life cycle 
may be a dispersal mechanism for individuals of the newly hatched 
cohort. (HLW) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 23004, 23056, 23057, 23065, 
23070, 23071, 23073, 24166, 24764, 25059, 25062, 25065, 25066, 
25071, 25178, 25203, 25204 


25139 (PB—270220) First order mass balance model for the 

sources, distribution and fate of PCBS in the environment. Final 

report. Whitmore, F.C. (Versar, Inc., ——— Va. (USA)). 27 Jul 
IS PC 


1977. Contract EPA-68-01-3259. 180p. A09/MF AOl. 

A first order model for the sources, distribution and fate of 
PCBs in an aquatic system is described. The model is then applied to 
Lake Michigan and to the Great Lakes Systems. The results ob- 
tained from the model indicate that atmospheric sources are a major 
PCB input to the Great Lakes. Because of the great water mass of 
the lakes, the PCB concentration appears to be storage controlled 
rather than loss controlled. The major loss mechanisms are found to 
be co-evaporation from the airwater interface and entrapment with 
sediments. It is estimated that if all inputs of PCBs to Lake Michigan 
were eliminated, it would take more than 70 years for the concentra- 
tion of PCBs in the water to decrease by 50 per cent. 


25140 (PB—270429) Geochemical controls on trace element con- 
centrations in natural waters of a proposed coal ash landfill site. 
Project completion report, 1 July 1974—31 December 1976. Whitte- 
more, D.O.; Switek, J. (Kansas Water Resources Research Inst., 
Manhattan (USA)). Apr 1977. Contract DI-14-31-0001-6017. 86p. 
(CONTRIB—188). NTIS PC A05/MF AO1. 

The distributions of Fe, Mn, Cr, Cu, Pb, Zn, Cd, As, and Se 
were studied in rocks, soils, stream sediments, and natural waters of 
a small upland drainage basin near a coal-fueled power plant being 
built in northeastern Kansas. Analyses of the total and dilute acid 
soluble fractions of rocks, soils, and stream sediments indicated that 
most trace metals are either concentrated in hydrous Mn and Fe 
oxides or left in clays after the weathering of the limestone and 
calcareous shale bedrock. Average exchangeable and chelateable 
concentrations of minor and trace metals ranged from <0.01% (for 
Cr) to 26% (for Mn) of the total amounts in soils and sediments. The 
dissolved trace metal concentrations in natural waters were well 
below recommended standards for drinking waters. The slightly 
acidic nature of rain and snow allowed higher dissolved metal 
concentrations than in the ground and surface waters. 


25141 (PB—270655) Heavy metals in Chesapeake Bay sedi- 
ments. Technical completion report, July 1972—June 1975. Sommer, 
S.E.; Diachenko, G.; Pyzik, A.; Siegrist, H.G. (Maryland Univ., 
College Park (USA). Water Resources Research Center). 1976. 49p. 
(TR—41). NTIS PC A03/MF AO1. 

The sediments and interstitial waters of four rivers of the 
Chesapeake Bay, the Potomac, Patuxent, Severn, and Magothy, 
were analyzed for trace metals (Cu, Ni and Pb in the waters, Cu, Ni, 
Pb, Co, Cr, V and C in the sediments) to determine their distribution 
as a function of natural and man induced processes. 
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25142 (PB—270963) Environmental impact of land use on water 
quality, Black Creek Project, Allen County, Indiana. Progress report. 
Lake, J.E.; Morrison, J. (Allen County Soil and Water Conservation 
oe Fort Wayne, Ind. (USA)). Nov 1976. 59p. NTIS PC A04/ 
F AOl. 
This is a progress report on the Black Creek sediment control 
roject. This project is to determine the environmental impact of 
fand use On water quality and has completed its third year of 
watershed activity. The project, which is directed by the Allen 
County Soil and Water Conservation District, is an attempt to 
determine the role that ——— pollutants play in the degrada- 
pr | water quality in the Maumee River Basin and ultimately in 
e Erie. 


25143 (PB—271013) Liner materials exposed to hazardous and 
toxic sludges. Interim report No. 1, Mar 1975—October 1976. Haxo, 
H.E.; Haxo, R.S.; White, R.M. (Matrecon, Inc., Oakland, Calif. 
(USA)). Jun 1977. 75p. NTIS PC A04/MF AO1. 

The storage and disposal of hazardous liquids and solid wastes 
on the land are increasing the potential for pollution of surface and 
ground waters by these wastes or their leachates. Intercepting and 
controlling the seepage of such fluids by the use of impervious 
barriers offers a promising means of reducing or eliminating such 
pollution. This engineering research project was undertaken to assess 
the relative effectiveness and durability of a wide variety of liner 
materials when exposed to hazardous wastes. The materials under 
study include a native soil, modified bentonite a soil cement, a 
hydraulic asphalt concrete, an asphaltic membrane, and 8 polymeric 
membranes based upon polyvinyl chloride, chlorinated polyethylene, 
chlorosulfonated polyethylene, ethylene propylene rubber, neo- 
prene, butyl rubber, an elasticized polyolefin, and a thermoplastic 
polyester elastomer, respectively. In this study the liner materials are 
exposed to such hazardous wastes as a strong acid, a strong base, an 
oil refinery tank bottom waste, a blend of lead wastes from gasoline 
production, a saturated and unsaturated hydrocarbon oil waste, and 
a pesticide. The experimental approach and methodology followed 
are described and results of preliminary tests used in the selection of 
materials for extensive testing are presented. 


25144 (PB—271019) Nature and extent of ground-water-quality 
changes resulting from solid-waste disposal, Marion County, Indiana. 
Final report 1972-75. Pettijohn, R.A. (Geological Survey, Indianapo- 
lis, Ind. (USA). Water Resources Div.). Jun 1977. 130p. (USGS/ 
WRD/WRI—77/047; USGS/WRI—77-40). NTIS PC A07/MF 
AOl. 

Studies of seven landfills in the Indianapolis area indicate that 
in five of the landfills movement of ground water is from the deep 
aquifers into the uppermost aquifer. In the other two landfills, 
movement of ground water is from the shallow aquifers to the 
deeper aquifers, so that leachate is transported into the deeper 
aquifers. In all the landfills, the predominant direction of ground- 
water movement is lateral. Placing solid waste into the landfills has 
occasionally altered the local, but not the regional, flow patterns. 
Ground-water mounding at shallow depths beneath two of the 
landfills has caused flow toward the edges of the two fills. Leachate 
at these fills is moving downward and outward and has affected 
water quality at shallow depths. Pumping near two other landfills 
has reversed the direction of regional ground water flow, allowing 
leachate to move toward the pumping wells. Leachate at the three 
remaining landfills is moving down, ient and is discharging into 
single streams adjacent to each landfill. 


25145 (UCID—17460-77-4) Chemical effiuents surface waters 
from nuclear power plants. Quarterly progress report. Harrison, F.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 31 
— 1977. Contract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The objectives of this research project are three-fold: To 
obtain data on the behavior of potentially toxic substances intro- 
duced into surface waters from nuclear power plants; To determine 
the impact magnitude of these substances on representative and 
economically important aquatic species; and To develop models 
with which to predict the partitioning of these substances among the 
abiotic aquatic compartments. Results are reported from investiga- 
tions of copper partitioning in seawater, evaluating the toxicity of 
copper in representative marine organisms, and development of a 
mathematical model to predict copper partitioning. 


25146 (UCRL—52295(Pt.1)) Automation of the National Water 
Quality Laboratories, U.S. Geological Survey. I. Description of labo- 
ratory functions and definition of the automation project. Morris, 
W.F.; Ames, H.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Jul 1977. Contract W-7405-ENG-48. 277p. Dep. 
NTIS, PC A13/MF AO1. 

In January 1976, the Water Resources Division of the U.S. 
Geological Survey asked Lawrence Livermore Laboratory to con- 
duct a feasibility study for automation of the National Water Quality 
(NWQ) Laboratory in Denver, Colorado (formerly Denver Central 
Laboratory). Results of the study were published in the Feasibility 
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Study for Automation of the Central Laboratories, Lawrence Liver- 
more Laboratory, Rept. UCRL-52001 (1976). Because the present 
system for processing water samples was found inadequate to meet 
the demands of a steadily increasing workload, new automation was 
recommended. In this document we present details necessary for 
future implementation of the new system, as well as descriptions of 
current laboratory automatic data processing and analytical facilities 
to better define the scope of the project and illustrate what the new 
system will accomplish. All pertinent inputs, outputs, and other 
operations that define the project are shown in functional designs. 


25147 Oil pollution studies on Lake Maracaibo, Venezuela. Tem- 
pleton, W.L. (Pacific Northwest Labs., Richland, WA); Sutton, 
E.A.; R.M.; Arnett, R.C.; Blaylock, J.W.; Wildung, R.E.; 
Moore, HJ. pp 489-496 of In 1975 conference on prevention and 
control of oil pollution. Washington, DC; American Petroleum Inst. 
(1975). 
From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 
See CONF-750386— 
The results of a 2-year study on the impact of oil discharges 
= the fishery resources of Lake Maracaibo, Venezuela, are present- 
The lake system is described, together with relevant water 
qu uality, hydrographic, ecological, and fishery resources data. 
urces of other types of pollution, domestic and industrial, are 
described, and their potential impact on the system are discussed. 
Analysis of environmental samples—water, sediments, and biota— 
showed low concentrations of oil in lake water and no detectable 
accumulation of petroleum-derived hydrocarbons in muscle tissue of 
selected commercial species. The occurrence of bituminous materials 
in the sediments, particularly in the oil production area, suggests that 
the natural processes of volatilization, biodegradation, and sedimen- 
tation are the major mechanisms for the removal of oil from the 
surface waters. Laboratory studies on the toxicity of oil indicate that 
relatively high concentrations of oil are required to cause mortality. 
Extraction of oil with lake water, however, indicated that concentra- 
tions of total light aromatic fractions were toxic in the parts per 
million range. The rapid loss, in a few hours, of light hydrocarbons 
from surface films of oil to the atmosphere was shown to reduce the 
toxicity to organisms significantly. Examination of the limited fisher- 
ies data available does not suggest that the resources are being 
depleted. However, consideration of the potential impact of nonpe- 
troleum wastes indicates that they are contributing to the degrada- 
tion of the water quality which, if unchecked, may subsequently 
reduce the biological resources of the lake. 


25148 Behavior of oil spilled under floating ice. Keevil, B.E.; 
Ramseier, R.O. (Inland Waters Directorate, Ottawa). pp 497-501 of 
In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

rom Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Cold room experiments designed to simulate a hot oil spill 
under ice demonstrated the basic behavior of crude oil at the ice- 
water interface. Observations in the cold room were compared with 
data from accidental oil spills in ice-covered waters. 


25149 Experimental crude oil spills on a sniall subarctic lake in 
the Mackenzie Valley, N.W.T.: effects on phytoplankton, periphyton, 
and attached aquatic vegetation. Hellebust, J.A.; Hanna, B.; Sheath, 
R.G.; Gergis, M.; Hutchinson, T.C. (Univ. of Toronto). pp 509-515 
of In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

rom Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Experimental crude oil spills were made in 3-m? cylinders in 
open water, and in submerged moss, horsetail, and sedge communi- 
ties of a small subarctic lake in the Mackenzie Valley, near Norman 
Wells, N.W.T. Studies were made of the effects of crude oil on 
phytoplankton, periphyton, and attached macrophytes in terms of 
population composition, seasonal succession, and biomass. The pres- 
ence of crude oil (15 liters m~*) had no significant effects on 
phytoplankton composition or abundance throughout the growth 
season but had a marked inhibitory effect on most members of the 
periphyton. One notable exception to this observation was a consid- 
erable growth stimulation of the blue-green alga, Oscillatoria angus- 
tissima. Laboratory studies‘on the effects of aqueous crude oil 
extracts on growth and photosynthesis of algal cultures isolated from 
the lake showed strong inhibition under most combinations of light 
and temperature. The inhibition of both growth and photosynthesis 
appeared minimal when the algae were grown under optimal condi- 
tions of light and temperature. The effects decreased with time in 
open culture systems, i.e. when evaporation was freely allowed. 
Crude oil caused an immediate reduction in chlorophyll content of 
macrophytes upon contact, and significant decreases in biomass were 
evident in follow-up studies of experimental oil spills in macrophyte 
communities. 


ENVIRONMENTAL SCIENCES, AQUATIC 2583 


25150 Effect and fate of crude oil spilt on two arctic lakes. Snow, 
N.B. (Freshwater Inst., Winnipeg, Manitoba); Scott, B.F. pp 527-534 
of In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

rom Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The effects of experimental oil spills in Mackenzie River delta 
lakes are reported. The lakes were partitioned to obtain experimental 
and control areas within the same lake. Physical and chemical 
parameters are tabulated and data on total dissolved nitrogen, organ- 
isms present after oil spill, and nutrient enrichment are presented and 
analyzed. (JRD) 


25151 Fate and effects of crude oil on an estuarine pond. Lytle, 
J.S. (Gulf Coast Research Lab., Ocean Springs, MS). pp 595-600 of 
In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Crude oil spilled in an estuarine marine environment caused 
short term, acute effects on salt marsh plants. Drastic changes in 
both diversity and numbers in the fish population were observed 
immediately after the spill. Initially zooplankton populations 
dropped, accompanied by phytoplankton blooms. As the oil dissipat- 
ed, the zooplankton population increased rapidly. Long-term effects 
on fauna and flora were being studied. Migration of the oil via 
benthic animals and tidal percolations was observed as much as 42 
cm beneath the sediment surface. The sediments acted as an organic 
sink preserving the crude oil. Gas chromatographic analyses of 
sediment core sections indicate slow degradation of the crude oil 
with loss only of the lower molecular weight hydrocarbons after 
twelve months. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 25059, 25071, 25117, 25118 * 


WATER 
REFER ALSO TO CITATION(S) 25098 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 


25152 (COO—3462-14) Fission- and alpha-track study of biogeo- 
chemistry of plutonium and uranium in carbonates of Bikini and 
Enewetak atolls. Summary report, 1 July 1974—31 August 1977. 
Levy, Y.; Miller, D.S.; Friedman, G.M. (Rensselaer Polytechnic 
Inst., Troy, N.Y. (USA). Dept. of Geology). Sep 1977. Contract EY- 
76-S-02-3462. 45p. MF AOl1. 

Portions of document are illegible. 

Alpha emitters of pCi/g amounts have been detected with a 
resolution of a few micrometers using a solid state track detector 
(cellulose nitrate) to map the activity in a coral sample from Bikini. 
Calibration methods used include: a Pu source of 0.15 pCi in 
conjunction with polycarbonate and CaCO; absorbers of different 
thicknesses (2 to 30 micrometers), and a pie coral sample 
which had been analyzed previously for alpha emitters by chemical 
methods in conjunction with an alpha spectrometer. 0.04 mm can be 
measured routinely; lower concentrations can be determined but 
with less resolution. The alpha emitter concentration in CaCOs of 
the coral Favites virens from Bikini lagoon was analyzed by placing 
the detector directly on the slab sample for thirty days. Analyses of 
sections and thin sections of this coral slab riced gee aren gy to one 
another, but parallel to the direction of coral growth, give very 
different concentrations and distributions of alpha emitters. 


25153 (PB—271841) Observations of Crassostrea virginica cul- 
tured in the heated effluent and discharged radionuclides of a nuclear 
power reactor. Price, A.H.; Hess, C.T.; Smith, C.W. (Maine Univ., 
Walpole (USA). Ira C. Darling Center for Research, Teaching, and 
Service). Jun 1976. 18p. NTIS PC A02/MF AO1. 

American oysters (Crassostrea virginica) were rafted for 26 
months at four sites in the effluent waters near Maine Yankee 
Nuclear Power Reactor in Montsweag Bay and at a control site in 
the adjacent Damariscotta River. In an evaluation of the thermal 
effluent for aquaculture, comparisons are made among the sites of 
the effects of heated effluent on oyster growth and condition, and 
the uptake and retention of gamma-ray emitting radionuclides. 
Growth and uptake of radionuclides were observed to be acceler- 
ated at the warmer water sites. Both experimental results and calcu- 
lations for °*Co and **Mn are presented. 


25154 Program of hydrological studies of the Zarnowieckie lake 
and the prognosis of the changes resulting from the operation of atomic 
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and pump-storage power stations. Zawisza, J.; Kajak, Z.; Pieczynska, 
E. (Instytut Rybactwa Srodladowego, Olsztyn (Poland); Polska 
Akademia Nauk, Warsaw. Instytut Ekologii; Warsaw Univ. 
(Poland)). Postepy Fiz. Med.; 10: No. 1, . 75-81(1975). (In Polish). 

From 1. national seminar on environment and population 
protection around nuclear installations; Warsaw, Poland (16 - 18 Dec 
1974). 

Against the background of long-term program of the effect of 
heat release to the Zarnowieckie Lake and changes in its hydrodyna- 
mics the scope of preliminary hydrobiological studies began in 1974 
a in the paper. The studies included: physical-and-chemi- 

conditions forming the background to the biological processes, 
the production and destruction processes in pelagial, ground fauna 
group, and characteristics of some littoral organism groups. The fish 
group has been given special consideration by making an attempt to 
evaluate the parameters of the dynamics of the dominant populations 
as well as spatial distribution (echo depth finder). The status quo 
description is to be used as a frame of reference to estimate the 
results of changes in the environment caused by the operation of the 
atomic and pump-storage power stations. Preliminary hypotheses 
have been formulated in this connection. Attention has been drawn 
to the possible solution to ameliorate the negative effects by one- 
directional and intensive fish planning of the lake. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 25153 


25155 (PB—270455) Buoyant surface jets discharged into a 
strong crossflow. Final research report. Lin, C.; Holley, E.R.; Max- 
well, W.H.C. (Illinois Univ., Urbana (USA). Water Resources 
Center). Apr 1977. Contract DI-14-31-0001-5071. 236p. (UILU- 
WRC—77-0124). NTIS PC Al1/MF AO1. 
Analytical and experimental investigations were carried out 
for three-dimensional buoyant surface jets with strong ambient flow 
ut without boundary attachment. A numerical model in curvilinear 
oordinates was developed from an integral jet analysis modified for 
buoyancy effects and included asymmetry of the jet. Detailed tem- 
perature distributions were measured in the laboratory with demsi- 
metric Froude numbers (F sub o) of 5, 10, and 15 and velocity ratios 
(R) from 2 to 13. Experimental results showed that ambient cross- 
flows can cause significant distortion of the jet, even for R = 13. 
Near the exit, the lower portion of the jet is swept toward the lee 
side of the jet. The resulting L-shaped cross section and the associat- 
ed density instability may enhance spreading on the lee side and may 
contribute to the subsequent formation of bimodal temperature dis- 
tributions. The model was calibrated against the entire set of meas- 
ured temperatures for each run and is capable of predicting tempera- 
ture distributions to an accuracy of 0.63C. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 24164, 25102 


REGULATIONS 


REFER ALSO TO CITATION(S) 24171, 25178 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 23610, 24159, 24191, 24201, 
24234, 24235, 24236, 24237, 24238, 24239, 24323 


25156 Environmental considerations in advanced energy conver- 
sion technology assessments. Shaw, H. (Exxon Research and Engi- 
neering Co., Linden, NJ); Cain, W.C. pp 655-661 of In Proceedings 
of the 12th intersociety energy conversion engineering conference. 
Vol. I. La Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

The potential environmental problems of advanced energy 
conversion technologies are being assessed in a three-phase, 30- 
month program in order to provide information to help plan for 
solutions during development rather than retrofitting control equip- 
ment after these technologies become a commercial reality. The 
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advanced cycles being considered in this program include: open and 
closed cycle MHD, open and closed cycle gas turbines, liquid metal 
topping cycles, supercritical CO. cycles, fuel cells, advanced steam 
cycles, and bottoming cycles. The Phase I effort (first year) consoli- 
dated the available information on potential pollutants. Phase II 
(currently under way) will develop models and engineering assess- 
ments in order to estimate effluents, pollutants, and waste energy. 
Phase III will use all the information generated in the program to 
identify the critical R and D needed to make these technologies 
environmentally acceptable. 


25157 Environmental assessment of advanced energy conversion 
technologies. Carmichael, A.D.; Louis, J.F.; Teare, J.D.; Tung, S.E. 
(Massachusetts Inst. of Tech., Cambridge). pp 662-669 of In Pro- 
ceedings of the 12th intersociety energy conversion engineering 
conference. Vol. I. La Grange Park, IL; American Nuclear Society, 
Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 

A summary of the M.L.T. contribution to the performance of 
an Exxon contract with EPA, addressing assessment of the environ- 
mental implications of various advanced energy conversion technol- 
Ogies is presented. The overall contract goal requires modeling of all 
pollution emission aspects of selected cycles, with consideration of 
the entire process from raw materials (including fuel) delivered at 
the plant site to exit of all gaseous, liquid and solid material and 
energy wastes. This modeling must include the effects attributable to 
higher temperature and additional cycle complexities compared with 
those used in conventional power plants. Work reported to date 
includes thermodynamic evaluation and assessment of selected ad- 
vanced energy conversion systems, including almost all of the ECAS 
cycles, plus the Field cycle and the thermionic conversion topping 
cycle. Examples discussed include the two latter, and the open cycle 
MHD topping system. 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 22717, 22718, 22930, 24147, 
24148, 24149, 24151, 24156, 24157, 24211, 24213, 25080 


25158 (BNL—23328) Direct and indirect immunofluorescence 
staining of fecal streptococci for rapid assessment of water quality. 
Pavlova, M.T.; Beauvais, E.; Brezenski, F.T.; Litsky, W. (Brookha- 
ven National Lab., Upton, N.Y. (USA); Alabama Univ., Huntsville 
(USA); Massachusetts Univ., Amherst (USA)). 1975. Contract EY- 
76-C-02-0016. 22p. (CONF-7511139—1). Dep. NTIS, PC A02/MF 
A0l. 

From 3. conference of the Society for Applied Microbiology; 
Cairo, Egypt (3 Nov 1975). 

Immunofluorescence (IF) techniques were employed in an 
attempt to develop a rapid test for the identification of fecal strepto- 
cocci. Fresh isolates were obtained from river waters and raw 
sewage. Identification to species were made by the conventional 
physiological, biochemical, and serological tests. Both whole and 
disrupted cells of representative strains of each species were used for 
the preparation of the fecal streptococcal vaccine. Globulin fractions 
of individual and pooled antisera were labeled with fluorescein 
isothiocyanate, and the resulting conjugates were tested with ho- 
mologous and heterologous antigens. The present findings suggest 
that the immunofluorescence techniques can be employed in the 
determination of the presence and source of fecal pollution in water 
employing the fecal streptococci as indicator organisms. By using 
this method it was determined that fecal streptococci can be identi- 
fied from water and sewage samples within 20 hours. Parenthetically 
it should be noted that the identification procedures using the routine 
biochemical and serological tests may take as long as 7 to 14 days. 
The procedure may be automated for continual monitoring. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 24157, 24160, 24167, 24190, 
24211, 24248 


25159 Improved systems for energy conversion and conservation 
as pollution control alternatives: USEPA program. Bostian, H.E.; 
Skovronek, H.S.; Mournighan, R.E. (Environmental Protection 
Agency, Cincinnati). pp 600-606 of In Proceedings of the 12th 
intersociety energy conversion engineering conference. Vol. I. La 
Grange Park, IL; American Nuclear Society, Inc. (1977). 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, DC, USA (28 Aug 1977). 

See CONF-770804—P1. 
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This paper is an overview of a USEPA research program on 
energy conversion and conservation. The program emphasis is on 
environmental problems or benefits of more efficient energy systems 
or ones using more abundant domestic energy resources. More 
efficient energy systems can generally be considered as environmen- 
tally attractive alternatives but their relative environmental-econom- 
ic benefits need to be determined. On the other hand, some systems 
could have unique pollution control problems because of different 
operating conditions, use of higher sulfur fuels and feedstocks, or 

ible generation of hazardous pollutants. The program coverage 
includes the environmental aspects of waste energy utilization and 
other energy conservation measures, advanced power systems such 
as magnetohydrodynamics (MHD), ones using high temperature 
turbines, and solar and geothermal energy conversion. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 22887 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 25138 


25160 (UCID—3973) Tabulation of the current population 
survey tapes. Schroeder, E. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 27p. 
TIC $4.50. 

Portions of document are illegible. 

The program CPSTAB was written to cross tabulate the 
Current Population Survey (CPS) tapes according to the user's 
specifications. It was written to be easy for the user to run and at the 
same time to be general enough to be able to produce any tabulation 
desired for any CPS input tape. Because certain tabulations seem to 
be of great interest to many people, these tabulations are already 
defined in the program. To be able to obtain one of these tabulations, 
the user need only specify its name. The user may also specify 
through data cards, any other tabulation that he might be interested 
in—whether a slight modification of a predefined table, or an entire- 
ly different tabulation. Each tabulation that is calculated has at least 
two dimensions—region and ethnic group. By definition, there are 
four ethnic groups—total, white, black, and other. There are about 
25 regions—the exact number depends on the year of the CPS input 
po and on how the user wants to group these regions. The user can 
ask CPSTAB to keep each region unique and then the number of 
regions would be the number of regions on the CPS input tape plus 
one as a United States total is also calculated. However, if the user 
wants to compare CPS tabulations for different years, it is best to 
have the regions be the same. In order to obtain this, it is sometimes 
necessary to combine two CPS regions into one. 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 23379, 24783, 25168, 25169 


25161 (LA—6898-PR, pp 144-146) Synthesis of labeled com- 
pounds, Whaley, T.W. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Intermediate compounds labeled with ‘°C included methane, 
sodium cyanide, methanol, ethanol, and acetonitrile. A new method 
for synthesizing ™N-labeled 4-ethylsulfonyl-1-naphthalene-sulfon- 
amide was developed. Studies were conducted on pathways to oleic- 
1-'°C acid and a second pathway investigated was based on carbona- 
tion of 8-heptadecynylmagnesium bromide with CO: to pre i 
sterolic acid. Biosynthetic preparations included glucose-'°C fr 
starch isolated from tobacco leaves following photosynthetic ‘eae 
tion with CO, and galactose-'*C from galactosylglycerol-'*C from 
kelp. Research on growth of — emphasized photosynthetic 
growth of algae in which all cellular carbon is labeled. Preliminary 
experiments were performed to optimize the growth of Escherichia 
coli on sodium acetate-"°C. (HLW) 


25162 (ANL-Trans—1105) Histochemical detection of aldehyde 
dehydrogenase and its localization in various tissues. Gabler, W. 
Translated from Acta Histochem.; 33: 323-330(1969). 12p. Dep. 
NTIS, PC A02/MF AO1. 


BIOMEDICAL SCIENCES, BASIC STUDIES 2585 


Aldehyde dehydrogenase is able to oxidize various aldehydes. 
Aldehyde dehydrogenase activity was found in the epithelium of the 
cornea of the cattle, in the ducts of the rat’s kidney, in the ducts of 
the salivary glands, in the gastric mucous membrane, small intestine, 
thyroid gland, testicle, epididymis and the rat's liver. 


CYTOLOGY 


25163 (LA—6990-MS) Conditioned random walk with applica- 
tions. Beyer, W.A.; Waterman, M.S. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jan 1978. Contract W-7405-ENG-36. 20p. Dep. 
NTIS, PC A02/MF AO1. 

A random walk on the set of integers [0,1,2,...,N] with absorb- 
ing barriers at 0 and N is considered. Transition times from the 
points r (0 less than r less than N) are random variables with finite 
expectations that depend only on r. This report presents mean time 
to absorption at N, D/sub r/, with the condition that the walk starts 
at r and is absorbed at N. A probability measure is put on the 
random walk histories. A difference equation with boundary values 
for D/sub r/ is derived. It is solved in the special case of a birth and 
death process with linear growth. Higher moments of the time to 
absorption are discussed. This problem is motivated by two math- 
ematical models in biology, which are also discussed. 


25164 (LA—7044-PR) Teratocarcinoma: an alternative for em- 
bryos in the study of teratogenesis. Progress report, February 1— 
September 30, 1977. Swartzendruber, D.E.; Cram, L.S. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nov 1977. Contract W-7405-ENG- 
36. 6p. Dep. NTIS, PC A02/MF AO1. 

Flow cytometry has been used to quantitate morphological, 
biochemical, and antigenic differntiation of pluripotent teratocarcin- 
oma stem cells. The stem cells of this tumor, termed embryonal 
carcinoma cells, are capable of giving rise to a wide variety of 
differentiated cell types. Multiangle light-scattering analysis and 
volume measurements distinguish among embryonal carcinoma cells 
and several types of differentiated progeny of embryonal carcinoma 
cells. Using fluorogenic substrates, alkaline phosphatase and esterase 
enzyme activities have been measured on a per-cell basis in hetero 
neous populations. Subpopulations of cells with various specific 
enzyme activities can be quantitated using enzyme measurements in 
conjunction with gated light-scattering measurements. Indirect im- 
munofluorescence has been used to quantitate a specific differenti- 
ation step in the teratocarcinoma. 


25165 (LA—7073-PR) Development of a cell-analysis and sort- 
ing system applicable to tumor cell characterization and kinetic stud- 
ies. Progress report, April 17—October 16, 1977. Salzman, G.C.; 
Hoffman, R.A.; Britt, W.B.; Crissman, H.A.; Kissane, R.J.; Jett, J.H.; 
Orlicky, D.J.; Butler, M.T.; Horney, J.L.; Mullaney, P.F. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Dec 1977. Contract W- 
7405-ENG-36. 5p. Dep. NTIS, PC A02/MF AO1. 

This report summarizes progress on the development of a 
cell-analysis and sorting system applicable to tumor cell character- 
ization. 


25166 (LA—7074-PR) Application of cell-analysis and sorting 
techniques to disease detection. Progress report, = 1, 1976 See 
tember 30, 1977. Cram, L.S.; Forslund, J.C. Alamos Scientific 
Lab., N.Mex. (USA)). Dec 1977. Contract W-7405-ENG-36. 9p. 
Dep. NTIS, PC A02/MF AO1. 

Significant progress has been made on the further develop- 
ment and characterization of a cell-mediated assay for bovine tuber- 
culosis. Flow microfluorometry was used to measure the cell-medi- 
ated response to a purified protein derivative from Mycobacterium 
avium or Mycobacterium bovis. Samples from experimentally infect- 
ed animals and field cases were evaluated using this procedure. 
Further optimization of the protocol is reported, as well as investiga- 
tions into new diagnostic techniques. 


25167 (LA—7079-PR) Biopsy examination during the course of 
radiotherapy. Progress report. Raju, M.R. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Dec 1977, Contract W-7405-ENG-36. 5p. 
Dep. NTIS, PC A02/MF A0O1. 

Studies begun during the first year of this project on Po ne 
from spontaneous tumors in dogs and from human patients 
ing radiotherapy treatment were continued. The seals indicate ont 
significant fractions of the spontaneous tumors in dogs and cervical 
carcinomas in patients undergoing radiotherapy have a DNA con- 
tent higher than normal diploid cells. The higher DNA content in 
tumor cells permits distinguishin ng them from normal cells in the 
biopsy material with the aid of flow microfluorometric (FMF) 
instrumentation or multiangle light-scatter spectrometry. 


25168 (RLO/2226/T1—16) Studies of genetic alterations in 
human cells and molecules and the factors influencing them. Studies on 
the biophysical and biochemical basis of the radiosensitivity and 
interphase death of mammalian cells. Final report, August 1, 1971— 
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June 30, 1976. Rigas, D.A. (Oregon Univ., Portland (USA). Health 
Sciences Center). Mar 1977. Contract EY-76-S-06-2226-001. 14p. 
Dep. NTIS, PC A02/MF AO1. 

The molecular weight, shape, composition, subunit structure, 
crystal form and electron microscopy of a mitogenic erythroagglu- 
tinating phyto! utinin from Phaseolus vulgaris were deter- 
mined. It was estab that its mitogenic activity is due to the 
protein itself and not due to a non-protein contaminant. The relation- 
ship of the structure to function of this phytohemagglutinin has been 
investigated. It was established that not all subunits are mitogenic 
and that amino groups are indirectly involved in the mitogenic site 
through stabilization of its conformation. The mechanism of its 
mitogenic activity was studied. It was found that it does not act as an 
ubiquitous antigen universally sensitizing lymphocytes. It is first 
bound to the cell membrane and subsequently is internalized and 
localized in the heterochromatic areas of the nucleus. The biochemi- 
cal basis of the radiosensitivity of human blood lymphocytes and of 
the radioresistance of human polymorphonuclear gramulocytes was 
investigated. Data so far obtained indicate that the ability of the cells 
to reduce ascorbate is a significant contributing determinant of radio- 
resistance, and that the increased radioresistance of transformed 
lymphocytes is due to their higher content of enzymes inactivating 
oxidants and free radicals. 


25169 (UCRL—80255) Clinical pathology in the 1980's by enzy- 

parameters and flow cytometry. Smith, R.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 12 Dec 1977. 
Contract W-7405-ENG-48. 28p. (CONF-771099—1). Dep. NTIS, 
PC A03/MF AOl. 

From International exploratory seminar; Bern, Switzerland (6 
Oct 1977). ; 

Histochemistry helps in understanding the neoplastic process 
by correlating biochemical changes with morphological organiza- 
tion. Histochemistry is a useful tool for observing sites of enzyme 
activity in tissues. Enzyme changes occur as constituent components 
of disease process including those of tumor initiation and growth. It 
is postulated that enzymorphology will be profitable applied to the 
di is of disease by the new and rapidly developing methodology 
of flow cytometry which uses biophysical techniques for the high- 
speed measurement of enzymes in cells. 


METABOLISM 
REFER ALSO TO CITATION(S) 25161 


25170 Release of dissolved organic carbon from submersed aquat- 
ic macrophytes: diel, seasonal, and community relationships. Hough, 
rr Wetzel, R.G. Verh. Internat. Verein. Limnol.; 19: 939-948(Oct 
1975). 

Release of dissolved organic carbon from aquatic macro- 
phytes was measured simultaneously with release of carbon dioxide 
in a ‘*C-assay for photorespiration (glycolate metabolism) developed 
for use in the laboratory and in situ. Release of organic carbon from 
axenic Najas flexilis was somewhat more rapid in the dark than in 
the light, and temporarily so by a factor of over 2 following sudden 
darkness. Rates of organic release were largely independent of 
oxygen and carbon dioxide concentration both in the light and in the 
dark, although the post-illumination surge was somewhat enhanced 
by high oxygen concentration. The kinetics of release suggested that 
glycolate was not excreted extensively by N. flexilis, but rather was 
oxidized in photorespiration. Organic carbon release from N. flexilis 
cultures was greater in presence of et pata diatoms than in axenic 
controls, whereas release in presence of a mixed bacterial microflora 
was similar to that in axenic controls, although the post-illumination 
surge was somewhat diminished in presence of the bacteria. Release 
of organic carbon in situ was relatively low in N. flexilis in summer, 
but increased 4-fold in the fall during senescence. Rates of release in 
early afternoon were over 2 fold those in the morning and late 
afternoon. Release of organic carbon by Scirpus subterminalis was 
lowest in the fall and highest in the spring. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 25199 


MEDICINE 
REFER ALSO TO CITATION(S) 25164, 25167, 25169 


ity assurance cata- 


25171 (PB—271248) Diagnostic radiology quali 
log. Final report. Burkhart, R.L. (Bureau of Radiological Health, 
Rockville, Md. (USA). Div. of Training and Medical Applications). 
Jul 1977. 258p. (FDA/BRH—77/147; DHEW/PUB/FDA—77/ 


8028). NTIS PC Al2/MF AOI. 
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The catalog describes quality assurance resources presently 
available to facilities which ‘orm diagnostic radiology. The infor- 
mation was compiled by the Bureau of iological Health in order 
to assist diagnostic radiology facilities in pursuing quality assurance 
programs; inclusion of an item does not constitute endorsement by 
the Food and Drug Administration. The catalog has three sections: 
(1) test devices and services, (2) training courses and materials, and 
(3) publications. 


25172 (UCLA—12-1141) Lung diffusion of soluble radioaerosols 
in scleroderma. Chopra, S.K.; Taplin, G.V.; Tashkin, D.P.; Elam, D. 
(California Univ., Los Angeles (USA). Lab. of Nuclear Medicine 
and Radiation Biology). 1978. Contract EY-76-C-03-0012. 25p. Dep. 
NTIS, PC A02/MF AO1. 

Diffusion rates of soluble radioaerosols of sodium pertechne- 
tate (/sup 99m/TcO,; mol. wt. 163) and 
diethylentriaminepentaacetate (/sup 99m/Tc-DTPA; mol. wt. 492) 
were determined in ten normal subjects and ten patients with sclero- 
derma er | lung involvement. Twenty millicuries (mCi) each of / 
sup 99m/TcQ, and /sup 99m/Tc-DTPA in 5 ml saline were aeroso- 
lized and inhaled on two different days. Initial lung retention after 
three minutes of administration was approximately 2 mCi. Two 
regions of interest over each posterior lung field were monitored 
with a scintillation camera and data were stored on magnetic tape. 
Decreasing levels of radioactivity were plotted semilogarithmically 
and half time (T’/2) removal rates were calculated. 


25173 Scanning radiographic apparatus. Hounsfield, G.N.; Lang- 
stone, P.G. (to EMI Ltd.). US Patent 4,066,906. 3 Jan 1978. Priority 
date 11 Jun 1975, United Kingdom of Great Britain and Northern 
Ireland (UK). 6p. 

A scanning radiographic apparatus is described in which the 
object of the ep is to project the radiation through a substan- 
tially planar region of a body along many linear paths. The progress 
of the scanning is monitored by timing signals. The timing signals are 
used to determine, at least in , the widths of the beams and a 
characteristic, for example the frequency in the event that the = 
comprise pulses, is changed to permit the effective width of the 
paths to be changed. This can be done by means of graticules having 
differently pitched markings, for example, and each graticule may be 
associated with a respective range of body sizes. 


TRACER TECHNIQUES 


25174 (AD-A—043782) Radioimmunoassay of urinary free corti- 
sol. Final report. Sokoloff, R.L.; Hilderbrand, R.L. (Naval Health 
Research Center, San Diego, Calif. (USA)). 28 Sep 1976. 10p. NTIS 
PC A02/MF A011. 

The radioimmunoassay for urinary free cortisol described in 
this paper is simple, rapid, and reproducible. The method uses a 
commercially available antibody preparation and is performed in 
two steps. The first step includes an extraction and a column 
purification to remove materials antigenically similar to cortisol from 
the urine. The second step is the radioimmunoassay using dextran 
coated charcoal to separate bound and unbound cortisol. *H-cortisol 
is added prior to any mechanical manipulation to allow calculation 
of analytical recovery for the purification procedure. The coefficient 
of variation for interassay determinations was a maximum of 10.3% 
and for intra-assay determinations a maximum of 5.7%. Analytical 
recovery averaged 97.7%. One technician can analyze 100 samples 
per week. (Author) 


25175 Collodial compositions with protective agents suitable for 
radioactive labeling. Wolfangel, R.G. (to Mallinckrodt, Inc.). US 
Patent 4,062,933. 13 Dec 1977. Filed date 27 May 1975. 8p. 

An improved process is described for lyophilizing pharma- 
ceutical products capable of being labelled with a ionuclide. 


PATHOLOGY 


25176 (COO—1826-36) Uranium miner lung cancer study. Pro- 

gress report, July 1, 1976—July 1, 1977. Saccomanno, G. (Saint 

Mary’s Hospital and Medical Center, Grand Junction, Colo. (USA)). 

4 ea Contract EY-76-C-02-1826. 22p. Dep. NTIS, PC A02/ 
AOl. 

This study was initiated in 1957 by the U.S. Public Health and 
many facets of this project are reaching final objectives. Many new 
studies have developed in the course of this study and will continue. 
The projects supported by the Energy Research and Development 
Administration are of utmost importance and consist of: collection of 
material from uranium miners known to have cancer of the lung into 
a tumor registry; manual on pulmonary cytology; regression study of 
sputum cytological findings in uranium miners who showed marked 
atypical squamous cell metaplasia and have quit smoking cigarettes, 
mining, or both; continuation of sputum collection and collection of 
lungs from deceased miners; sensory development for localization of 
carcinoma in situ of the lung; and lung histology program. Since we 
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have examined approximately 77,000 sputum samples over the last 20 
years in cases that showed normal cytology at the inception of the 
study and some subsequently developed carcinoma of the lung, we 
have an accumulation of material that is worthy of study and 
presentation. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 25205 


PUBLIC HEALTH 


25177 Philosophies of the Environmental Protection Agency in 
regulating human exposure to carcinogens. Upholt, W.M. (Environ- 
mental Protection Agency, Washington, DC). Ann. N.Y. Acad. Sci.; 
298: 583-586(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Some topics discussed are as follows: cost to society of 
regulatory action taken by the agency; importance of making a 
reasonable assessment of hazards before taking regulatory action; 
problems of the evidence of weak carcinogenicity; estimates of levels 
of exposure; and tolerances for residues of pesticides on food crops. 
(HLW) 


25178 Public health role of the Food and Drug Administration in 
drinking and food-processing water. Angelotti, R. (Food and Drug 
Administration, Washington, DC). Ann. N.Y. Acad. Sci.; 298: 587- 
592(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Some topics discussed are as follows: FDA regulations relat- 
ing to fluorine in municipal drinking supplies; definition of food 
additive and animal experiments to determine carcinogenicity of 
food additives; health significance of environmental pollutants; au- 
thority of EPA and FDA to certify water supplies; regulatory 
control by the FDA over foods and beverages served aboard inter- 
state carriers; proliferation of water treatment units for home and 
commercial use; and research on chemical composition and toxicity 
of chemical additives used in water treatment. (HLW) 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 24156, 24184, 24196, 24197, 
24222, 25166 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 
REFER ALSO TO CITATION(S) 25168 


IN MICROORGANISMS 


25179 Formation of a thymine photoproduct in transforming 
DNA by near ultraviolet irradiation. Cabrera-Juarez, E.; Setlow, J.K. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Biochim. Biophys. 
Acta; 475: No. 2, 315-322(18 Mar 1977). 

Irradiation at 334 and 365 nm of a highly purified preparation 
of thymine-labelled transforming DNA from Haemophilus influen- 
zae produced a photoproduct containing label from thymine but 
different from the cyclobutane dimer. The photoproduct is soluble in 
water and in ethanol and Rsub(f) values in a number of solvents are 
presented. The photoproduct has properties similar in a number of 
respects to those of the spore photoproduct, 5-thyminyl-5,6-dihy- 
drothymine. The near ultraviolet photoproduct is more likely to 
affect the oxygen independent inactivation of transforming DNA 
rather than its mutagenesis, as judged by the quantitative relationship 
between amount of photoproduct and inactivation and mutagenesis. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


RADIATION EFFECTS ON ANIMALS 


MAN 


25180 (COO—3428-8) Study of the lifetime health and mortality 
experience of employees of ERDA contractors. Final report No. 13, 
August 1, 1976—July 31, 1977. Mancuso, T.F. (Pittsburgh Univ., Pa. 
(USA). Dept. of Industrial Environmental Health Sciences). 30 Sep 
yo Contract EY-76-S-02-3428. 93p. Dep. NTIS, PC A05/MF 
A0l. 


The study shows there is a definite relationship between low 
level ionizing radiation and the development of cancer. Data from 
the Hanford study on employees have shown that sensitivity to the 
cancer-induction effects of radiation is at a low ebb between 25 and 
45 years of age. At younger and older ages there is a cancer hazard 
associated with low level radiation which affects bone marrow 
cancers more than other neoplasms and cancers of the pancreas and 
lung more than other solid tumors. 


25181 (NUREG—0172) Age-specific radiation dose commitment 
factors for a one-year chronic intake. Hoenes, G.R.; Soldat, J.K. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Nov 
1977. Contract EY-76-C-06-1830. 110p. Dep. NTIS, PC A06/MF 
A0l. 

During the licensing process for nuclear facilities, radiation 
doses and dose commitments must be calculated for people in the 
environs of a nuclear facility. These radiation doses are determined 
by examining characteristics of population groups, pathways to 
people, and radionuclides found in those pathways. The pertinent 
characteristics, which are important in the sense of contributing a 
significant portion of the total dose, must then be analyzed in depth. 
Dose factors are generally available for adults, see Reference 1 for 
example, however numerous improvements in data on decay 
schemes and half-lives have been made in recent years. In addition, it 
is advisable to define parameters for calculation of the radiation dose 
for ages other than adults since the population surrounding nuclear 
facilities will be composed of various age groups. Further, since 
infants, children, and teens may have higher rates of intake per unit 
body mass, it is conceivable that the maximally exposed individual 
may not be an adult. Thus, it was necessary to develop new 
radiation-dose commitment factors for various age groups. 
commitment factors presented in this report have been calculated for 
a 50-year time period for four age groups. 


25182 (PB—270970) Radiological safety standard for the design 
of radiographic and fluoroscopic industrial x-ray equipment. American 
National Standard. (American National Standards Inst., New York). 
Aug 1977. 19p. (ANSI-N—537-1976). NTIS PC A02/MF AOl. 

The standard provides guidelines specific to the radiation 
safety aspects of the design of industrial x-ray equipment operating 
at energies below 1 MeV for radiographic and fluoroscopic applica- 
tions, wherein the x rays are generated by electronic means. The 
objective is to achieve safe design of industrial x ray equipment by 
establishing requirements for some of the components which are 
critical for radiation safety. These include controls, panel displays, 
warning indicators, tube assembly, and shielding. Other consider- 
ations which are generally the responsibility of the manufacturer are 
also included, such as instructions, provision of means for connecting 
interlocks, and labelling. This standard does not include safety 
considerations outside the realm of radiation safety, nor does it apply 
to safe operation of such equipment. 


25183 (RFP—2580) Computor program for mathematical evalua- 
tion of the Rocky Flats nuclear accident dosimetry system. Wood, 
C.B. (Atomics International Div., Golden, Colo. (USA). Rocky 
Flats Plant). 20 Dec 1977. Contract EY-76-C-04-3533. 17p. Dep. 
NTIS, PC A02/MF AO1. 

A computer program has been developed to facilitate the 
evaluation of the Rocky Flats Emergency Dosimetry System. This 
program evaluates data to determine the neutron fluence associated 
with a criticality accident. It is necessary to obtain information about 
the critical system for personnel dose estimates. Information pertain- 
ing to the geometry and position of the critical material and orienta- 
tion of personnel, with respect to the material, is essential to supple- 
ment the calculations contained in this program. 


25184 (UCRL—50007-77-1) Hazards control progress report No. 
54, January—June 1977. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Aug 1977. Contract W-7405-ENG-48. 
43p. Dep. NTIS, PC A03/MF AO1. 

Progress in the protection of personnel includes: the develop- 
ment of a thermoluminescent albedo neutron dosimeter; the develo: 
ment of a method for the detection of small quantities of Pu in 
human lungs by tissue density measurements and photon transmis- 
sion scanning; monitoring of pesticide residues in surface waters; 
monitoring work areas for the presence of chemical carcinogens; and 
evaluation of ventilation systems and the fire safety of buildings. 





ENERGY RESEARCH ABSTRACTS 


VERTEBRATES 


25185 (AD-A—043078) Drug inhibition of first-stage radioeme- 
sis, Interim report, 5 November 1975—31 December 1976. Gralla, 
E.J.; Krupp, J.H.; Mattsson, J.L.; Yochmowitz, M. (Mason Research 

, Worcester, Mass. (USA)). Jun 1977. Contract F41609-76-C- 
0014. 23p. NTIS PC A02/MF AO1. 

An animal model of irradiation-induced emesis was developed 
which involved exposing young male beagle dogs to 800 rads in the 
abdominal area. This caused a 100% incidence of emesis within 8 hr 
and a second wave of emesis and hemorrhagic diarrhea approximate- 
ly 48 hr later. Seven drugs and one combination of two drugs were 
examined for effects against these responses. Chlorpromazine proved 
to be the most —_ antagonist of first-stage emesis while dimenhy- 
drinate and dip’ ydramine HC1 showed the same activity but to a 
lesser degree. Inactive drugs were phenytoin sodium, perphenazine 
(at a low dose), WR2721, and the combination of amphetamine plus 
(une Acetylsalicylic acid intensified the emetic responses. 
Author 


25186 (LA-tr—77-77A) Risks for cancer induction by pion radi- 
ation in the peak- and plateau region. Cottier, H.; Fritz-Niggli, H.; 
Froehlich, E.; Heinzell, F.; Nichel, C.; Rao, K. (Zurich Univ. 
(Switzerland). Strahlenbiologisches Inst.; Bern Univ. (Switzerland). 
Pathologisches Inst.; Stradtspitaeler Waid und Triemli, Zurich 
(Switzeriand)), 1977. Translation of BM—71-02.2, May 1976. 4p. 
Dep. NTIS, PC A02/MF AOl1. 

In the foreground of an evaluation of the suitability of nega- 
tive protons for cancer therapy there is, beside the analysis of pion 
effect on malignant cells, also the reaction of healthy tissue. The 
observation that neutrons at the lowest dose-rate can induce breast 
cancer and our own results after pion radiation in the peak-region 
necessitate a broadly planned, urgent “yr of these delayed 
damages. We will consider radiations at the plateau- and peak- 
region, the results of which should be of utmost interest for the 
comparison of neutron- and pion therapy. There are indications that 
the RBE of a high LET radiation is extremely large for the tumor 
induction. We will investigate especially the development of mam- 
mary cancers in variously aged mice with a low spontaneous tumor 
rate and CsH mice with a high cancer expectancy. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 25133, 25180, 25181, 25191 


25187 (COO—3382-16, pp III.1-III.23) Long term behavior of 
Am-141 in an adult and a youth. LoSasso, T.; Cohen, N.; Wrenn, 
M.E. 30 Jun 1977. 
- an Radioactivity studies. Progress report, July 1, 1976—June 
This report summarizes the results of the past six years 
concerning the investigation of Am-241 metabolism in an adult man 
and a boy. In vivo whole body, skull, lung, and liver counting 
pers ag oe are described in detail. The effects of chelation therapy 
with Nas(Ca-DTPA) are clearly evident. During the time between 
1970 and 1976 a 23 percent decrease in body burden for the adult 
and a 75 percent decrease for the youth were observed. Elimination 
of Am-241 from liver and lung as a result of chelation therapy 
accounts for most of the change in total body burden in both cases. 
Presently the skeletal burdens represent the major fractions of the 
body burdens, 90 percent for the adult and 75 percent for the youth. 
Dose estimates for the lung, liver and skeleton are presented on a 
yearly basis, The practicality of further chelation therapy is dis- 
cussed in view of the results of previous treatments. 


(COO—3382-16, pp VII.1-VII.19) In vivo scintillation 
measurements for Pb-210 deposited in the skeleton and bioassay for 
Pb-210 in the urine of former uranium miners. Spitz, H.; Cohen, N.; 
Wrenn, M.E. 30 Jun 1977. 
- om Radioactivity studies. Progress report, July 1, 1976—June 
Two former miners from a selected study group of former 
uranium miners in Utah were measured for Pb-210 in the head (skull) 
by in vivo techniques using three dual-crystal scintillation detectors 
and a low background shielded room. Lead-210 in urine was also 
determined. These volunteers, UM-5 and UM-6, are the fifth and 
sixth former uranium miners who have been measured at the Insti- 
tute, Measurements of Pb-210 in the skeleton were made to elucidate 
their respective cumulative occupational exposures to elevated con- 
centrations of radon, radon daughters and ore dust. The results of 
the in vivo measurements indicate that the Pb-210 skeletal content 
for UM-5 and UM-6 is 5.00 +- 0.47 nCi and 1.27 +- 0.40 nCi, 
respectively. 


ERA VOL. 3, NO. 10 


25189 (COO—3382-16, pp XI.1-XI.17) Metabolic model for ura- 

nium in man. Wrenn, M.E. (Univ. of California, Berke- 

ley); LoSasso, T.; Durbin, P.W. 30 Jun 1977. 

- In Radioactivity studies. Progress report, July 1, 1976—June 
, 1977. 

An improved model of uranium metabolism in man has been 
constructed from a review of metabolic information in experimental 
animals, metabolic information about uranium metabolism in man 
obtained from terminal cases, and data on uranium intake by man 
and normal uranium content of human tissues. The model is con- 
cerned with the uptake of uranium from the G.I. tract into the blood, 
transfer between blood, bone, kidney and urine. The best estimate 
for the transfer coefficients are 20 percent uptake from the G.I. tract 
(at environmental levels), 2 t transfer from blood to the long 
term bone compartment having a half-time of 3700 days, 15 percent 
transfer from blood to the short term bone compartment having a 
half time of 300 days, and an 8 percent transfer from blood to kidney 
with a half time in the kidney of 15 days. G.I. absorption depends on 
mass, and for U-238 for G.I. absorption would be about 2 percent at 
the derived values for occupational intake limits. Estimating the 

uilibrium skeletal burden for chronic ingestion of uranium, — 
sible daily intake for the uranium isotopes U-232 through U-238 have 
been derived using a unit toxicity ratio with respect to Ra-226. The 
time —— dose commitment per Ci ingested have been deter- 
mined for the uranium isotopes. Derivation of MPC’'s in water based 
on the above criteria are compared with values found in ICRP-9. 


ANIMALS 
REFER ALSO TO CITATION(S) 25126, 25133 


25190 (CONF-770720—7) Adapting the polycarbonate dosimeter 
and electrochemice! etching to the of **°Pu in bone. 
Stillwagon, G.B.; Su, S.J.; Morgan, K.Z. (Georgia Inst. of Tech., 
Atlanta (USA). School of Nuclear i . 1977, Contract EY- 
76-S-05-4814. 16p. Dep. NTIS, PC A F A0l. 

From 22. annual meeting of the Health Physics Society; 
Atlanta, GA, USA (3 Jul 1977). 

The problem of setting the maximum permissible body 
burden, MPBB, for ***Pu is a complex one. Recent papers have been 
published which favor lowering the MPBB by varying factors 
depending on the assumptions used. *Pu has been shown quite 
clearly, on detailed nee ee to concentrate on the trabecular 
surfaces of the endosteal face of osseous tissue. This realization led 
the ICRP to propose the alteration of the MPBB for **Pu in a 
manner based upon microdosimetry of #**Pu in bone, i.e., determine 
the dose out to 10um from the bone surfaces. Unfortunately, micro- 
dosimetry fulfilling this requirement has not been available. We are 
working toward this objective utilizing the Lexan polycarbonate 
detector and our optimized electrochemical etching procedure to 
amplify plutonium alpha tracks. As a prerequisite to this work, we 
are studying three problems inherently it in the Lexan detec- 
tor. They involve achieving a very low background of tracks on the 
foils and a high degree of reproducibility between etching batches at 
this background level. Thirdly, we are determining the factor by 
which to multiply the number of induced tracks/cm? (a and recoil) 
to obtain dose equivalent (rem). In this calibration we are ig 
standard *°*°Pu source and a surface barrier detection system. The 
plutonium bearing bones used in the microdosimetry phase of this 
research are rat, dog, and human. 


25191 (COO—3382-16) Radioactivity studies. Progress report, 
July 1, 1976—June 30, 1977. Wrenn, M.E.; Cohen, N.; Eisenbud, M. 
(New York Univ., N.Y. (USA). Medical Center). 30 Jun 1977. 
Contract EY-76-S-02-3382. 262p. Dep. NTIS, PC Al2/MF AOl. 

Separate abstracts were prepared for 11 sections of this 
report. 


25192 (COO—3382-16, pp I.1-1.29) Metabolic characteristics of 
oe in adult baboon. Lo’ , T.; Cohen, N.; Wrenn, M.E. 30 
un J 
i wie Radioactivity studies, Progress report, July 1, 1976—June 
The metabolism of curium was studied in two adult female 
baboons for periods of 11 and 16 months after exposure by intrave- 
nous injection of Cm-243, 244. In each case, the radionuclide was 
administered in a single dose as a monomeric citrate in a sodium 
citrate buffer solution. In vivo scintillation measurement techniques 
have been used to determine the distribution and retention in the 
a. In addition, sequential measurements of Cm-243, 244 in 
lood, in biopsy of liver tissue, as well as in daily urine and fecal 
samples have been carried out for the entire period of study. Whole 
body retention of Cm-243, 244 over this time period can be de- 
scribed by the sum of several exponential functions: a short compo- 
nent with a 1.9 day half-time which may be representative of a rapid 
clearance from the blood and extracellular fluid, a longer component 
with a half-time of approximately 46.5 days associated with the 
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release from the liver and a long component with a half-time of 
several years, presumably representative of bone. 


25193 (COO—3382-16, pp II.1-I1.17) Chelation of curium in the 
adult baboon using Ca- and Zn-DTPA. LoSasso, T.; Cohen, N_; 
Wrenn, M.E. 30 Jun 1977. 
je aan Radioactivity studies. Progress report, July 1, 1976—June 
The effectiveness of Ca-DTPA in removing internally depos- 
ited Cm-243, 244 was tested in the baboon at 1.5 and 8-month 
intervals between injection of Cm-243, 244 and treatment. Four 
young adult female baboons were injected IV with the radionuclides 
in citrate form. Ca-DTPA was administered three times in five days 
on alternate days beginning at 1.5 months in one baboon and at 8 
months in another. The two remaining control baboons were admin- 
istered physiological saline only. In vivo counting was performed to 
determine the total body, skeletal, and liver retention before, during 
and after chelation therapy. All urine and feces were collected and 
the Cm-243, 244 content of each was determined daily. A compari- 
son of the efficacy of chelate therapy with Cm-243, 244 and Am-241 
when treatment was delayed for 1.5 months after Am-241 injection 
showed that Ca-DTPA is more effective in enhancing the excretion 
of established burdens of Cm-243, 244 than that of Am-241 by 
approximately 34 percent in the urine and 87 percent in the feces 
during the first seven days after initiation of therapy. 


25194 (COO—3382-16, pp IV.1-IV.23) Americium-241 in bile 

and feces. LoSasso, T.; Cohen, N.; Wrenn, M.E. 30 Jun 1977. 

- we Radioactivity studies. Progress report, July 1, 1976—June 
, 1977. 

In order to investigate the relationship between the excretion 
of Am-241 in bile and in feces, two young adult female baboons 
underwent cholecystopexy surgery to facilitate gallbladder bile sam- 
pling by needle puncture through the abdominal wall. Am-241 was 
injected intravenously in citrate form at dose levels of 0.090 and 
0.098 wCi/kg. It has been observed that concentrations of Am-241 in 
bile increase gradually at early times post injection, reach a peak at 3 
to 5 weeks and then decrease slowly over a period of several 
months, similar to the pattern of Am-241 excretion in feces. At times 
greater than one week post Am-241 injection, there is a 1 : 1 
correlation between the activity measured in bile and that which 
appears in the feces a few days later, indicating that Am-241 excret- 
ed in feces represents elimination primarily from liver and that 
significant reabsorption by the intestines does not occur as is true for 
other bile constituents. At earlier times, less than one week post 
injection, Am-241 appears in feces via other pathways in addition to 
the biliary route. 


25195 (COO—3382-16, pp VI.1-VI.21) Effect of alcohol on in- 

ternally deposited Am-241 in the baboon: a pilot study. Cohen, N.; 

Antonelli, R.; LoSasso, T. 30 Jun 1977. 

on In Radioactivity studies. Progress report, July 1, 1976—June 
, 1977. 

The efficacy of ethyl alcohol in enhancing the excretion of 
Am-241 from the baboon has been tested. Alcohol enhances Am-241 
excretion via the fecal route by a factor of about 2.5. However, there 
is a corresponding increase in fecal volume, and no significant 
change in the concentration of the nuclide in the feces. Other 
cathartics tested caused increased fecal volumes with no change in 
amount of activity excreted leading to a decreased concentration of 
the nuclide in the feces. Alcohol is not as effective as DTPA in 
removing Am-241 from the body. Preliminary results suggest that 
alcohol has little or no enhancement effect on the decorporation 
capability of DTPA. 


25196 (COO—3382-16, pp VIII.1-VIII.12) Assay for Pb-210 in 

the urine of selected residents of Grand Junction, Colorado. Spitz, H.; 

Cohen, N.; Wrenn, M.E. 30 Jun 1977. 

— In Radioactivity studies. Progress report, July 1, 1976—June 
, 1977. 

The concentration of Pb-210 in the urine can be used as a 
possible indicator of inhalation exposure to elevated airborne con- 
centrations of Rn-222 and radon daughters. The results of measure- 
ments of Pb-210 in urine are given for several residents of Grand 
Junction, Colorado. Two families (samples GJ-1 to GJ-6) were 
examined for elevated urinary Pb-210 excretion due to the Rn-222 
exposure accumulated over ten years from living in homes with 
uranium mill tailings in the foundation. Urine samples from unex- 
posed control subjects were analyzed io determine the normal Pb- 
210 urinary output for residents of the town. The daily urinary 
excretion of Pb-210 for the controls ranges between 0.06 to 0.29 

i/day, with a mean of 0.12 pCi/day. The excretion rate of Pb-210 
or the subjects who lived in houses with elevated Rn-222 in air 
ranged between 0.25 to 0.69 pCi/day, with a mean of 0.41 pCi/day. 


25197 (COO—3382-16, pp IX.1-IX.14) Determination of the ef- 
ficacy of orally administered Ca-EDTA for the provocative chelation 
of Pb-210 from the skeleton of the baboon. Spitz, H.; Cohen, N.; 
Wrenn, M.E. 30 Jun 1977. 
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In Radioactivity studies. Progress report, July 1, 1976—June 
30, 1977. 

An oral chelation procedure was performed upon an adult 
female baboon to determine the efficacy of orally administered Ca- 
EDTA for use in diagnostic evaluation of skeletal burdens of Pb-210. 
Concentrations of Pb-210 in sequential urine samples from the 
baboon were determined as an indication of the removal of Pb-210 
from the body. The results of the oral chelation with EDTA are 
compared to previous chelation procedures performed by IV infu- 
sion with EDTA and DTPA. 


25198 (COO—3382-16, pp X.1-X.10) Uranium and thorium de- 
corporation: a review. LoSasso, T.; Cohen, N. 30 Jun 1977. 

In Radioactivity studies. Progress report, July 1, 1976—June 
30, 1977. 

In the past uranium and thorium have been the subject of only 
a few research projects involving their decorporation from the body. 
In view of the importance of these elements in the nuclear fuel cycle, 
it was deemed necessary and beneficial as an aid in future research 
planning to provide a review of the literature regarding the decor- 
poration of uranium and thorium. Consequently, this report summa- 
rizes the major portion of the research in this area up to the present 
time. Citrate compounds, EDTA, DTPA, and DFOA are some of 
the decorporating agents investigated. 


25199 Effects of autoexhaust and photochemical oxidant on 
mouse, (Osaka Prefectural Inst. of Public Health, Japan). Kokagaku 
Sumogu ni Kansuru Chosakenkyu; No. 1, 292-298(Feb 1974). (In 
Japanese). 

Mice that were 3-weeks old were exposed to artificially 
generated photochemical oxidant at 0.1 to 0.6 ppM and to autoex- 
haust containing 40 to 60 ppM of CO (2 hr/day) for 9 weeks. 
Thereafter, radioactive gold was injected into the mice, and the 
radioactivity in the blood was determined after 2 and 12 min of 
injection. Another mouse, after 9 weeks of exposure, was sprayed 
with radioactive gold aerosol, and the radioactivity of gold in the 
lung was determined after 15 min and 18 hr of spraying. Animals 
exposed to auto exhaust showed a decrease in liver and —_ weight, 
a periodic decrease in leukocytes which recovered after 3 days, a 
decrease in gold excretion, and an increase in alveolar macrophages. 
Animals exposed to artificial oxidant showed a decrease in lympho- 
cytes and an increase in neutrocytes, a periodic decrease in leuko- 
cytes which recovered after 3 days, a decrease in gold removal, and 
an increase in alveolar macrophages. Autoexhaust and photochemi- 
cal oxidants thus appear to affect mice differently. 


25200 (UCRL-Trans—1 1302) Tritium microdosimetry. 
Bleecken, S. Translated from Strahlentherapie; 125: No. 1, 145- 
157(1964). 22p. Dep. NTIS, PC A02/MF AO1. 

Since direct experimental tests for calculated radiation doses 
involving tritiated compounds are very difficult, an indirect test 
using radioautographic results was performed. The results can be 
explained satisfactorily if the dose calculations are based on the 
function 0/sup -kR//R?. The given equations and diagrams can be 
used for simple calculations of radiation doses in tritiated cells and 
cell elements, respectively. 


PLANTS 
REFER ALSO TO CITATION(S) 25126, 25133 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 25126 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 25153 


VERTEBRATES 
REFER ALSO TO CITATION(S) 25154 


CHEMICALS METABOLISM AND TOXICITY 


REFER ALSO TO CITATION(S) 22891, 23068, 23069, 23070, 
23071, 25111, 25147, 25149, 25150, 25151 


25201 (ORNL/TIRC—78/1) Toxicology Information Response 
Center literature search index. IV. 3101—3600, June 1977—Novem- 
ber 1977. Gerstner, H.B.; Warren, H.S.; Waters, E.M.; Winslow, 
S.G.; Black, S.A.; Drago, N.P.; Holleman, J.W. (Toxicology Infor- 
mation Response Center, Oak Ridge, Tenn. (USA)). Jan 1978. Con- 
tract W-7405-ENG-26. 70p. NTIS, PC E05/MF AO1. 

This document details the latest collection of 500 literature 
searches accomplished by the Toxicology Information Response 
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Center. This compilation ion toxic materials contains a permuted 
index. 


25202 Study of the effects of the San Francisco oil spill on 

marine life. Part II. Recruitment. Chan, G.L. (Coll. of Marin, Kent- 

field, CA). pp 457-461 of In 1975 conference on prevention and 

oN of oil pollution. Washington, DC; American Petroleum Inst. 
1 ’ 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A study of marine organisms on intertidal transects encom- 
passed the central theme of observing the effects of the San Francis- 
co Bunker C oil spill of January 18, 1971. From a comparison of pre- 
oil and post-oii transect data with computation of 95% confidence 
intervals for population means, it was estimated that 4.2 to 7.5 
million marine invertebrates, chiefly barnacles, were smothered by 
the oil. In subsequent observations from 1972 to 1974, the sample 
counts of invertebrates had returned to, and in some cases surpassed, 
pre-oil transect levels. No lingering effects of the oil spill have been 
noted in any of the marine species. 


25203 Long-term chemical and biological effects of a persistent 
oil spill following the grounding of the General M.C. Meigs. Clark, 
R.C. Jr. (National Oceanic and Atmospheric Administration, Seat- 
tle); Finley, J.S.; Patten, B.G.; DeNike, E.E. pp 479-487 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Petroleum hydrocarbon uptake patterns and observations of 
plant and animal populations of an intertidal community were ex- 
posed continually since January 1972 to small quantities of a Navy 
Special Fuel Oil residue from the grounded unmanned troopship 
General M. C. Meigs were obtained by an interagency team of 
oceanographers, biologists, chemists, and engineers. Although the 
tar-ball-like character of the released oil served to limit its coverage, 
specific members of the intertidal community showed effects of the 
persistence of the spill. This report describes the long-term observa- 
tions and analyses made since the grounding of the 622-foot military 
transport on a rich and productive intertidal regime. 


25204 Toxic, sublethal, and latent effects of petroleum on Red 
Sea macrofauna. Eisler, R. (Environmental Protection Agency, Nar- 
ragansett, RI). pp 535-540 of In 1975 conference on prevention and 
control of oil pollution. Washington, DC; American Petroleum Inst. 
(1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The effects of crudes and a chemical oil counteractant on 
survival, metabolism, and behavior of representative species of Red 
Sea macrofauna under controlled environmental conditions were 
examined. The action of crude oil from fields in Iran and in the Sinai, 
a chemical oil dispersant, and oil-dispersant mixtures on juveniles or 
adults of octocorals, crustaceans, molluscs, echinoderms, and teleosts 
were studied. The choice of bioassay methodology on response 

ameters, especially survival, is significant. A comparison of toxic- 
ity values derived from tests in large (1,500 1), d (2.0 m) tanks 
under conditions of continuous flow with those performed in small 
(3 1) jars under static conditions demonstrated that most assay species 
were up to 30 times more resistant to almost all toxicants in large 
tanks. Tank tests also demonstrated a protective effect with increas- 
ing depth: organisms confined 1.0 to 1.8 m from the surface exhibited 
higher survival than those held at shallower depths. Sublethal and 
latent effects of oils and dispersants on Red Sea biota were reviewed 
and included reduction in feeding rate and egg case deposition of 
predatory gastropods, interference with substrate attachment by 
mussels, liver enlargement and lowered blood hematocrit values in 
fishes, and bioaccumulation of crude oils in octocorals. These and 
other data presented herein suggest that introduction of petroleum 
into Red Sea ecosystems may disrupt established feeding-predator 
patterns, reproductive processes, defense mechanisms, and conceiv- 
ably other systems, and it would constitute a potential threat to 
population stability. 


CELLS 


25205 (TID—28032) Molecular mechanisms of the epithelial 
transport of toxic metal ions, particularly mercury, cadmium, lead, 
arsenic, zinc, and copper. Progress report, January 1, 1977—Decem- 
ber 31, 1977, Wasserman, R.H. (Cornell Univ., Ithaca, N.Y. (USA)). 
— by Contract EY-76-S-02-2792. 155p. Dep. NTIS, PC A08/ 

Investigations were undertaken to understand the mode of 
transepithelial transport of toxic metal ions across the gastrointestinal 
tract, with primary attention given to cadmium. The toxic effects of 
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cadmium on the metabolism of vitamin D and calcium were investi- 
gated in some detail. 


25206 (UR—3490/LCP-5) Inhibitory and toxic effects of meth- 
ylmercuric chloride on the cell cycle of cultured mammalian cells. 
Sheck, L.E.H. (Rochester Univ., N.Y. (USA). Dept. of Radiation 
Biology and Biophysics). 1977. Contract EY-76-C-02-3490. 313p. 
Dep. NTIS, PC A1l4/MF AOl1. 

Thesis. 

The inhibitory and toxic effects of methylmercuric chloride 
(MeHgCl) on the cell cycle of cultured mammalian cells were 
investigated in mouse leukemic cells (L5178Y) grown in suspension 
culture and HeLa M cells grown in monolayer. Population growth, 
cell division, reproductive integrity and viability were monitored as 
a function of increasing MeHgCl concentrations during acute and 
prolonged exposures to the agent. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 25063 


25207 Fate of petroleum hydrocarbons in marine zooplankton. 
Lee, R.F. (Skidaway Inst. of Oceanography, Savannah). pp 549-553 
of In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

rom Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Several groups of zooplankton from the coasts of California, 
British Columbia, and in the Arctic, including copepods, euphau- 
siids, amphipods, crab zoea, ctenophores, and jellyfish rapidly took 
up *H-benzpyrene, ‘*C-benzpyrene, *H-methylcholanthrene, and 
1*C-naphthalene from seawater solution. These hyd ms were 
metabolized to various hydroxylated and more polar metabolites by 
crustaceans but not by ctenophores or jellyfish. Up to 22 x 10°‘ pg 
of benzpyrene was er by the temperate water copepod Calanus 
plumchrus, and transfer of this copepod to fresh seawater resulted in 
the a of most benzpyrene with less than 1 x 107° pg 
remaining r 17 days. When depuration was continued beyond 17 
days, no further hydrocarbon loss was observed. Calanus hyperbor- 
eus from the Arctic took up to 11 x 10~* wg of *H-benzpyrene and a 
28-day depuration experiment still showed the presence of benzpyr- 
ene in the copepod although again less than 1 x 10~° wg. 


PLANTS 
REFER ALSO TO CITATION(S) 23072 


25208 Cadmium occurrence in soil organix matter and its avail- 
ability to wheat seedlings. Petruzzelli, G.; Guidi, G.; Lubrano, L. 
(Laboratorio per la Chemica del Terreno, Pisa, Italy). Water, Air, 
Soil Pollut.; 8: No. 4, 393-399(Oct 1977). 

Experiments were performed concerning the influence of soil 
organic matter on Cd availability to wheat seedlings. Cadmium 
added to soil was bound by alkali soluble humic substances through 
linkages so strong that it was not removable by seedlings under toxic 
limit. Cadmium linked by organic matter was principally found in 
fulvic acids, and after polyamide chromatography of the latter, all 
fulvic Cd was completely recovered in first fraction which con- 
tained the major part of aminoacid compounds. These findings 
suggest that interactions between Cd and proteic substances, fre- 
quently reported in studies on animal tissues, are active in soil too. 


25209 Effects of mercury and tin on frustular ultrastructure of 
the marine diatom, Nitzschia liebethrutti. Saboski, E.M. (Univ. of 
om Honolulu). Water, Air, Soil Pollut; 8: No. 3, 461-466(Oct 

Cultures of the marine diatom, Nitzschia liebethrutti were 
maintained in 1.5 wg-at/L of either inorganic Hg or Sn ions. Elec- 
tron micrographs of cleaned frustules from these cultures were 
analyzed for frustule abnormalities. Abnormalities were significantly 
greater in diatoms grown with Hg and Sn ions than in controls. 
Frustule abnormalities common to both Hg and Sn were reduction in 
length/width, fused carinal dots and reduction in the number of 
carinal dots/frustule. Curved raphes and carinal dots aligned parallel 
to the raphe appeared only in frustules from Sn treatment. 


25210 Results of investigation on the effects of air pollution on 
trees. Tanibuchi, M.; Usui, Y. Tokushima-ken Ringyo Shikenjo 
Kenkyu Hokokusho; No. 13, 36-52(Mar 1975). (In Japanese). 

The results of 3 yr of investigation starting in 1971 on the 
effects of sulfur oxides on trees in 10 forests around the Tokushima 
power station are described in terms of the declining state of the 
trees, the concentration of sulfur dioxide in the air, and the sulfur 
content of the leaves. No relationship was observed between the 
index of tree decline and air pollution. No symptoms appeared on 
tree leaves which were attributable to air pollution. The concentra- 
tion of sulfur dioxide in the air showed a decreasing tendency in 
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areas near the station. The correlation between the concentration of 
airborne sulfur dioxide and the sulfur content of leaves was highest 
for Pinus densiflora. 


25211 Effect of Prudhoe Bay crude oil on survival and growth of 
eggs, alevins, and fry of pink salmon, Oncorhynchus gorbuscha. Rice, 
S.D.; Moles, D.A.; Short, J.W. (Auke Bay Fisheries Lab., AK). pp 
503-507 of In 1975 conference on prevention and control of oil 
pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Standard 96-hour bioassays with “total’’ oil solutions in fresh 
water and seawater determined differences in sensitivity of the 
developing life stages of pink salmon (Oncorhynchus gorbuscha). 
Eggs were the most resistant and emergent fry (yolk sac absorbed) 
the most sensitive to acute 4-day exposures. In fresh water, the 96- 
hour median tolerance limit (TLm) of fry was 0.4 ml oil/liter mixed 
mechanically (12 ppM as measured in subsurface water by infrared 
spectrophotometry). In seawater, it was 0.04 ml oil/liter mixed 
mechanically (6 ppM as measured in subsurface water by infrared 
spectrophotometry). Three life stages of alevins were exposed to 10- 
day sublethal exposures of the water-soluble fraction to determine 
what doses might affect growth. Growth was affected most severely 
in alevins exposed during later developmental stages. Decreased 
growth was observed in fry after 10-day exposures at the lowest 
dose tested—0.075 ml oil/liter mixed by water agitation (0.73 ppM in 
subsurface water by infrared spectrophotometry—less than 10% of 
the 96-hour TLm limit for that life stage). In fresh water, susceptibil- 
ity of early life history stages of pink salmon to oil pollution is great 
at the time of emergence (completion of yolk absorption). Suscepti- 
bility is even greater in seawater after fry migration. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 23073, 23121 


25212 Preliminary observations on the mode of accumulation of 
No. 2 fuel oil by the soft shell clam, Mya arenaria. Stainken, D.M. 
(Rutgers Univ., Newark, NJ). pp 463-468 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Chemical analysis has shown that various components of oils 
can accumulate within marine invertebrates. Several mechanisms by 
which this may occur have been conjectured. This paper offers 
experimental verification of a mechanism by which a commercially 
important bivalve, Mya arenaria, can accumulate oil within its 
tissues. The paper also documents the behavioral response of Mya 
arenaria and deleterious ecological side effects resulting from oil 
accumulation. Young Mya (25-35 mm) were exposed to No. 2 fuel 
oil and an oil soluble dye (Oil Red 0) which were ultrasonically 
emulsified in water. The concentrations tested were 50, 100, and 150 
ppM. Exposures were done in both natural and artificial seawater at 
4 and 22°C. Exposure periods ranged from 3 hours to 4 days. 
Macroscopic observations were performed to determine the effects 
of the dyed oil contacting the gill surfaces and the means by which 
the oil was either ingested or ejected. Definite patterns of response 
to the dyed oil were established. Essentially, the clams treat oil 
micelles and globules as food or detritus particles. The smallest oil 
micelles are passed by ciliary currents directly to the stomach. 
Larger globules are bound by mucus secreted by the gill ctenidia. 
Gas chromatography and mass spectrometry confirmed the binding 
of oil-mucus. The oil-mucus is ingested or rejected by means of the 
clam ciliary pathways. Implications of the oil-mucus mechanism and 
the ejection of this mucus into the environment are discussed. 


25213 Accumulation, release, and distribution of benzo[a]pyrene- 
14C in the clam Rangia cuneata. Neff, J.M.; Anderson, J.W. (Texas A 
and M Univ., College Station). pp 469-471 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Groups of estuarine clams, Rangia cuneata, were exposed for 
24 hours to synthetic seawater containing in solution 0.0305 ppM 
benzo[a] pyrene-'*C. In two experimental exposures, average total 
concentrations of benzo[a]pyrene (BAP) in the clam tissues were 7.2 
and 5.7ppM, approximately 200 times above the ambient level. The 
majority of the radioactivity was localized in the viscera which 
contains the digestive system, gonads, and heart. The other tissues 
analyzed, the mantle, gills, adductor muscle, and foot, each con- 
tained 3 to 16% of the radioactivity. When returned to isotope-free 
seawater, the clams immediately began to release the accumulated 
BAP. After 30 days only 0.07 ppM BAP remained in the tissues. 
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BAP could not be detected (limits of detection, 0.01 ppM) in clams 
maintained in isotope-free seawater for 58 days. During depuration, 
the distribution of radioactivity in the tissues remained relatively 
constant. The viscera contained most of the activity at all sampling 
times. 


25214 Morphological anomalies in adult oyster, scallop, and At- 
lantic silversides exposed to waste motor oil. Gardner, G.R.; Yevich, 
P.P.; Rogerson, P.F. (Environmental Protection Agency, Narragan- 
sett, RI. pp 473-477 of In 1975 conference on prevention and 
control of oil pollution. Washington, DC; American Petroleum Inst. 
(1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Waste motor oil concentrations of 20 ppM and higher in- 
duced lesions in the vascular systems of Atlantic silversides and 
oyster. These lesions were associated with the pseudobranch, the 
heart, and the arterial system of the Atlantic silversides, and the 
branchial efferent vein of the oyster. Lesions occurred in the gastro- 
intestinal tract of the oyster, the gill and kidney of scallop, and the 
mantle of both species. Based on these preliminary exposures, the 
scallop, of the three species tested, demonstrated the highest sensitiv- 
ity to the toxic effects of 20 ppM waste motor oil, or higher, for 
periods up to 60 days. The LC-50 (96 h) value for waste motor oil 
and adult Atlantic silversides was 1,7000 ppM. Acute toxicity values 
were not determined for the oyster or scallop. 


25215 Petroleum hydrocarbons and oyster resources of Galveston 
Bay, Texas. Anderson, R.D. (Virginia Inst. of Marine Sciences, 
Gloucester Point). pp 541-548 of In 1975 conference on prevention 
and control of oil pollution. Washington, DC; American Petroleum 
Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Field and laboratory studies of petroleum hydrocarbons in the 
tissues of the American oyster, Crassostrea virginica, a primary 
shellfish resource in the Galveston Bay system, were conducted 
from 1971 to 1974. Initial ultraviolet spectrophotometric and gas 
chromatographic analyses of tissues revealed significant amounts of 
oil-derived petroleum hydrocarbons from oysters collected at 
Morgan's Point Reef at the lower end of the Houston Ship Channel. 
Lower values, when detectable, were found in oyster meats collect- 
ed at natural and artificial reefs scattered throughout the lower bay 
system. Laboratory and field studies were conducted to determine 
uptake and depuration of petroleum hydrocarbons by oysters. Rapid 
depuration of petroleum hydrocarbons accumulated in field and 
experimental exposures was found. In oil-free seawater, oysters 
released saturated chains and most aromatic fractions rapidly with 
depuration to below detectable levels (0.1 ppM) taking place within 
52 days. Transfer of oysters for depuration purposes shows promise 
of improving the overall quality of this shellfish resource. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 23121, 25199, 25214, 25611 


25216 (CONF-770963—2) Tumor initiating and promoting activ- 
ities of various benzo(a)pyrene metabolites in mouse skin. Slaga, T.J.; 
Bracken, W.M.; Viaje, A.; Berry, D.L.; Fischer, $.M.; Miller, D.R.; 
Levin, W.; Conney, A.H.; Yagi, H.; Jerina, D.M. (Oak Ridge Na- 
tional Lab., Tenn. (USA); Holfmann-LaRoche, Inc., Nutley, N.J. 
(USA). Dept. of Biochemistry and Drug Metabolism; National Insti- 
tutes of Health, Bethesda, Md. (USA)). 1977. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF AO1. 

From 2. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (27 Sep 1977). 

The skin tumor-initiating activities of the twelve isomeric 
phenols of BP revealed that 2-OHBP was as potent as BP while 11- 
OHBP was moderately active and the others were weak or inactive. 
However, 2-OHBP has not been shown to be formed from BP in the 
skin or any other tissue. The (-)-trans-7,8-diol of BP skin was found 
to be more active as a skin tumor initiator than BP suggesting that it 
is a proximal carcinogen. The data on carcinogenicity, mutagenicity 
and metabolism suggest that BP-78, 8a-diol-9a, 10a-epoxide is the 
ultimate carcinogenic form of BP. The skin tumor-initiating activities 
of the various BP metabolites correlate very well with their com- 
plete carcinogenic in mouse skin except for BP-78, 8a-diol-9a, 10a- 
epoxide. It was found to have skin tumor initiating activity but not 
complete carcinogenic activity. However, BP-7B, 8a-diol-9a, 10a- 
epoxide was found to be a very potent complete carcinogen in 
newborn mice. It is possible that BP-78, 8a-diol-9a, 10a-epoxide is 
only a tumor initiator in which a promoting stimulus must be 
supplied for carcinogenic activity. A natural tumor promoting stimu- 
lus may be present in the newborn mouse. There is also a good 
correlation between the skin tumor initiating activities of the various 
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BP metabolites and their mutagenic activity in the V79 mammalian 
cell mediated mutagenesis system. 


25217 (CONF-771147—1) Studies with a new experimental 
model in respiratory carcin . Nettesheim, P.; Yarita, T. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 27p. NTIS, MF AO1. 

From Symposium on the Syrian hamster in toxicology; Cam- 
bridge, MA, USA (30 Nov 1977). 

Portions of document are illegible. 

Tracheal tumor induction in ters with N-nitroso-N-meth- 
ylurea (NMU) shows a clear dose-response relationship. Multiple 
exposures are required to induce tumors. With 10 to 20 exposures, 
most of the —- occur in the region between the 6th to 13th 
tracheal rings. With low doses, non-invasive neoplasms are most 
common. With high doses invasive carcinomas are the most frequent 
type of tumor. Adeno carcinomas ap to be most common with 
the lower (0.5 percent) NMU concentration. Small cell carcinomas 
were induced; whether these are similar to small cell carcinomas in 
humans remains to be determined. The experimental model de- 
scribed appears to offer many attractive features for the study of 
neoplastic evolution in respiratory tract epithelium. Every major 
histological type of neoplasm known to occur in the bronchial tract 
of humans can be induced in this system. 


25218 (COO—3140-36) Toxicology and metabolism of nickel 
compounds. Progress report, December 1, 1976—November 30, 1977. 
Sunderman, F.W. Jr. (Connecticut Univ., Farmington (USA). 
School of Medicine). 15 Aug 1977. Contract EY-76-S-02-3140. 35p. 
Dep. NTIS, PC A03/MF AOl1. 

The toxicology and metabolism of nickel compounds [NiCk, 
NisS2, NiS, Ni powder, and Ni(CO)] were investigated in rats. 
Results are summarized. 


25219 (COO—3382-16, pp V.1-V.27) Comparison of the poten- 
tial toxicity of Nac(Ca-EDTA) and Na2(Zn-EDTA) for the decorpora- 
tion of heavy metal contaminants. Cohen, N.; LoSasso, T. 30 Jun 
1977. 

In Radioactivity studies. Progress report, July 1, 1976—June 
30, 1977. 

It has been determined in the juvenile baboon, that both IV 
and the IM administration of Ca-EDTA cause an enhanced excre- 
tion of zinc in the urine and a resultant suppression of the activity of 
the erythrocytic metalloenzyme ALAD. The same effect was not 
noted when the zinc salt of EDTA was administered. The implica- 
tions of these results are discussed with respect to the safety of 
individuals, over 8,500 of whom have received the calcium chelate 
during 1974 to 1977 for the treatment of lead poisoning. 


25220 Effects of heavy metals on development of the 
Fundulus heteroclitus. Weis, J.S.; Weis, P. (Rutgers - the State Univ., 
Newark, NJ). J. Fish Biol.; 11: No. 1, 49-54(Jul 1977). 

When Fundulus heteroclitus embryos were ex to inor- 
ganic mercury at concentrations of 0.03 or 0.1 mg/l at the early 
blastula stage, the percentage of successful axis formation was re- 
duced and a significant proportion of embryos developed cyclopia or 
intermediate conditions leading to cyclopia. Treatment at the late 
blastula stage reduced the severity of the defects. Embryos which 
developed in lead at concentrations of 1 and 10 mg/] were normal in 
appearance until hatching, at which time they exhibited lordosis or 
were unable to uncurl from the position they had while still inside 
the chorion. No significant effects of cadmium at concentrations up 
to 10 mg/I were noted. 


MAN 
REFER ALSO TO CITATION(S) 24163, 25177, 25184, 25611 


25221 (BNL—23632) In-vivo measurement of kidney and liver 
cadmium by neutron capture prompt gamma-ray analysis. Vartsky, D.; 
Ellis, K.J.; Chen, N.S.; Cohn, S.H. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 10p. (CONF- 
771072—5). Dep. NTIS, PC A02/MF AO1. 
From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 
A method for the determination of Cd in-vivo in human 
kidney and liver has been developed. The technique employs the 
detection of prompt gamma-rays emitted under slow neutron capture 
in Cd. The method allows measurement of absolute quantities of Cd 
in the left kidney and Cd concentration in the liver, in normal 
pulation. The limit of detection of cadmium is 2.5 mg for the left 
idney and 1.5 g/g (wet weight) for the liver, for a localized dose 
of 670 mrem. 


25222 (CONF-770989—1) Mechanisms of reduction of antitumor 
drug toxicity by liposome encapsulation. Rahman, Y.E.; Hanson, 
W.R.; Bharucha, J.; Ainsworth, E.J.; Jaroslow, B. (Argonne Nation- 
al Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 37p. Dep. 
NTIS, PC A03/MF AO1. 
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From Liposomes and their uses in biology and medicine; New 
York, NY, USA (16 Sep 1977). 

The antitumor drug Actinomycin D is effective against the 
growth of some human solid tumors but its use is limited by its 
extreme toxicity. The development of a method of administering 
Act. D to reduce its systemic toxicity by incorporating the drug 
within liposomes reduced its toxicity but its tumoricidal activity was 
retained. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 24163 


25223 Measuring of noise immission in the neighbourhood of 
expanded industrial plants. Kuehner, D. (Farbenfabriken Bayer A.G., 
Leverkusen (Germany, F.R.). Ingenieurabteilung AP Mess- und 
Regeltechnik). Arch. Tech. Mess. Messtech. Prax.; 44: No. 6, 199- 
208(Jun 1977). (In German). 

Using the results obtained from ambient noise measurements 
in the neighborhood of chemical plants by use of a new automatice 
technique, problems concerning the application of noise regulations 
are discussed and suggestions for their reformulation are made. 
Additionally, a new concept is presented for a statistically based 
comparison between measured values and threshold values. 


25224 Noise and its control. Barden, R.G. (Riley, Barden, and 
Kirkhope, Kew, Australia). pp R24-R31 of In Treatment, recycle, 
and disposal of wastes. Johnston, I.R.W. (ed.). Clayton, Australia; 
Monash University (1975). 

From 3. national chemical engineering conference; Mildura, 
Victoria, Australia (20 Aug 1975). 

See CONF-750897—. 

The problem of noise which exists in the industrial and 
general community at the present time is considered. The topic is 
introduced by pointing out where problems may exist and their 
effect, and broad methods which might be considered to gain a 
solution are suggested. The identification of noise problems, the 
methods of dealing with each specific instance whether by control at 
the source or other methods such as by protection of the noise 
exposed person are discussed. The matter of hearing level and 
hearing conservation programmes as well as the subject of annoy- 
ance are dealt with. The great need to consider very carefully the 
whole matter of noise generation before it becomes a problem is 
emphasized. This necessitates an understanding that inherent in 
almost all of man’s engineering activities lies the potential to disturb 
the environment with noise as a by-product. The need to be aware of 
the dangers of neglecting noise generation, when selecting, commis- 
sioning or operating equipment is stressed. Furthermore, man’s gen- 
eral needs and activities can also do much to aggravate his acoustic 
environment. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 24163, 25180 


25225 Performance of single-use respirators. Lowry, P.L.; 
Hesch, P.R.; Revoir, W.H. (Los Alamos Scientific Lab., NM). Am. 
Ind. Hyg. Assoc. J.; 38: No. 9, 462-467(Sep 1977). 

Six models of single-use dust respirators were evaluated for 
NaC] aerosol leakage while being worn by human test subjects. The 
respirators were evaluated for their ability to fit a wide range of 
facial sizes, for changes in efficiency after storage in a humid 
atmosphere; and for consistency of protection when worn for a six- 
hour work shift. Results indicate that only two of the six models 
tested provided a protection factor of 5 to all members of a 10 
person test panel. Storage in a humid atmosphere had no detectable 
effect on five of the models, while one showed a decrease in the 
level of protection offered. Throughout a 6 hour work shift, four of 
the six models provided a consistent level of protection, while two 
showed variations in the level of protection offered. 


25226 Mining filter with fire protection device, preferably with 
fire extinguishing substances transported by the crude gas. Hoelter, 
H.; Igelbuescher, H. German(FRG) Patent 2,534,804/A/. 17 Feb 
1977. 5p. (In German). 

In mining, filters are often used to clean air containing dust. 
In order to prevent the possible ignition of inflammable dusts, it is 
proposed to install temperature sensors inside or on the filter hous- 
ing. At a certain temperature, they open a gap for a dry fire 
extinguishing substance which will smother a smoldering fire in the 
whole filter space. 
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GEOSCIENCES 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 25105 


25227 (PB—270649) Archaeological investigations at the 
Paddock site, an early contact period site on the southern 
plains. Final report, June 1975—January 1977. Hartley, J.D.; Miller, 
A.F. (Oklahoma River Basin Survey, Norman (USA)). 1977. 272p. 
NTIS PC A12/MF AOl. 
This is a descriptive report on field work conducted at the 
B -Paddock site during a period of nine weeks in the summer of 
1975. This site is located in Kay County, north-central Oklahoma on 
the western bank of the Arkansas River valley which has been 
dammed to form the Kaw Reservoir. The site represents a proto- 
historic village attributed to the Wichita Indians oe were engaged 
in trading relations with the French during the early part of the 18th 
century. Evidence for former structures were found, most of the 
features represented are trash-filled storage pits. Artifacts recovered 
fall into two major sroupe, those of native manufacture and those 
from French traders. iocarbon dates suggest an occupation fall- 
ing sometime between A. D. 1660 and A. D. 1760 which is compati- 
ble with previous age estimates. It is suggested that the Bryson- 
Paddock occupation is derived from earlier archaeological manifes- 
tations such as the Little River and Lower Walnut foci Kansas. 


25228 (PB—270929) Archaeological investigations Salt Creek 

Reservoir, Ohio: Season II Drake Site (33vi-2) and Brown Village Site 

(33ro-107). Final report, 1973. Blank, J.E. (Cleveland State Univ., 

a > Dept. of Anthropology). 1977. 160p. NTIS PC A08/ 
AOl. 


The publication contains the results of archeological field 
investigations undertaken in the Salt Creek Reservoir, Ohio. Excava- 
tions at the Drake Site revealed the existence of two spatially and 
depositionally separated components of Archaic occupation, Kirk 
—s between 5000 and 7000 B.C.) and Dunlap (dating between 


500 and 2000 B.C.). These dates were determined on the basis of 
projectile point chronology. Lack of archeological features and the 
recovery of a small amount of cultural remains suggests a short or 
intermittent occupation of the site — these phases. Flint knap- 


ping was the major activity as evidenced by the large amount of flint 
debutage. Excavations of the Brown Village site yielded projectile 

int types and ceramics indicative of occupation during the Adena 
Phase. A data of somewhere between 500 and 300 B.C. was derived 
on the basis of typological cross dating with radiocarbon dated sites 
from the Ohio Valley. This site was of interest for it provided 
evidence of a possible shelter which lacks associated habitational 
debris. Flint knapping also appears to have been the major site 
activity. 


25229 (Y/OWI/SUB—77/16537, pp 2p, Paper 1) Salt dissolu- 
tion in oil and gas test holes in Kansas. Walters, R.F. 1977. 

From Review meeting on salt dissolution; Austin, TX, USA 
(29 Mar 1977). 

In National waste terminal storage program. 

A search for land subsidence areas in central Kansas shows 
that oil-related subsidence areas occur in a ratio of 1 to 10,000 holes 
drilled through the Hutchinson Salt, and that subsidence areas 
related to salt mining average only once for each 17 years for 88 
years of continuous salt production. (DLC) 


25230 (Y/OWI/SUB—77/16537, pp 11p, Paper 4) Investigation 
of salt transport in vertical boreholes and brine invasion into fresh 
water aquifier. Knapp, R.M.; Podio, A.L. 1977. 
rom Review meeting on salt dissolution; Austin, TX, USA 

(29 Mar 1977). 

In National waste terminal storage program. 

The following projects are reported: numerical study of con- 
vective-diffusive flow in wellbores, experimental study of same, and 
numerical simulation of brine invasion of fresh water aquifers. 


(DLC) 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


25231 (NUREG—0382) Tectonic overview of the central Mid- 
continent. Hinze, W.J.; Braile, L.W.; Keller, G.R.; Lidiak, E.G. 
(Purdue Univ., Lafayette, Ind. (USA). Dept. of Geosciences). Mar 
1977. 113p. NTIS $6.50. 

The central Midcontinent of the United States is a part of the 
North American craton which, except for minor deformation, is 
commonly regarded as oe been a stable platform since Cambrian 
time. However, recent geological and geophysical investigations 
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(particularly seismicity studies) have revealed that near the conflu- 
ence of the Ohio and Mississippi Rivers, the craton is structurally 
complex and is tectonically active. This overview summarizes the 
state of knowledge of the crust, including structural history, base- 
ment geology, and contemporary geodynamics of the central Mid- 
continent. The tectonic models which have been suggested to ex- 
plain the contemporary tectonism are reviewed. Three principal 
hypotheses are considered: resurgent tectonics, thermal expansion 
and contraction, and isostatic warping. 


25232 (RLO/2229/T6—4) Operation of a telemetered seismic 
network on the Alaska Peninsula. Pulpan, H. (Alaska Univ., Fair- 
banks (USA). Geophysical Inst.). Feb 1977. Contract EY-76-S-06- 
2229-006. 19p. Dep. NTIS, PC A02/MF AO1. 

A large aperture network of 10 short-period seismometers is 
being operated on the Alaska Peninsula for the primary purpose of 
permitting data acquisition in a region of seismic gap. Signals from 
the stations are transmitted via VHF radio links and telephone lines 
to a central recording site at Homer. Since February 1976 the net has 
operated sufficiently reliably to provide a record of the seismicity in 
the region of the net. Technical improvements in recent months have 
substantially improved the overall reliability of the system. 


25233 Regional geological and seismological studies in the mid- 
continent. Luza, K.V. (Oklahoma Geological Survey, Norman). 
Trans. Am. Nucl. Soc.; 27: 155(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


25234 Faults and seismicity in Eastern Massachusetts. Barosh, 
P.J. (Weston Observatory of Boston College, MA). Trans. Am. Nucl. 
Soc.; 27: 155-156(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


25235 Recent results of seismic risk analyses in the Northeast 
United States. Pomeroy, P.W. (Rondout Associates, Stone Ridge, 
NY). Trans. Am. Nucl. Soc.; 27: 156-157(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


25236 Geological and geophysical studies in the New Madrid, 
Missouri and Charleston, South Carolina seismic areas. Zoback, M.D. 
(U.S. Geological Survey, Denver). Trans. Am. Nucl. Soc.; 27: 
158(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


25237 Tectonic patterns and in the Central Missis- 
sippi Valley. Buschbach, T.C. (Illinois State Geological Survey, 
Urbana). Trans. Am. Nucl. Soc.; 27: 157-158(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


25238 (UCRL-Trans—11313) Kinematics and dynamics of seis- 
mic waves at distances up to 3500 km from epicenter. Nersesov, I.L.; 
Rautian, T.G. Translated from Tr. Inst. Fiz. Zemli, Akad. Nauk 
SSSR; 32: No. 199, 63-87(1964). 47p. Dep. NTIS, PC A03/MF AOI. 

The kinematic and dynamic features of the wave pattern are 
considered for traces of body waves at epicentral distances up to 
3500 km and time intervals from 0.1 to 1.5 sec. It is showa that the 
travel-time graphs of certain groups of these waves consist of a 
number of near-parallel branches one below the other. Note is made 
of the regional differences in the travel-time graph, which owe their 
origin to the peculiarities of crustal structure, principally the outer 
parts of the mantle. The stability of the wave pattern is investigated 
in relation to the conditions at earthquake foci and the difference in 
the paths of propagation of seismic waves. On the basis of a study of 
the amplitude curves of a number of earthquakes in various regions 
of the southeastern USSR, it is shown that the interference shear 
waves S/sub g/ is the most stable in these regions. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 23007, 23483 
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GEOCHEMISTRY 


25239 Paleomagnetism and radiochemical age estimates for Late 
Brunhes polarity episodes. Denham, C.R.; Anderson, R.F.; Bacon, 
M.P. (Woods Hole Oceanographic Institution, Mass. (USA)). Earth 
Planet. Sci. Lett.; 35: No. 3, 384-397(Jul 1977). 

Several reversed polarity magnetozones occur within deep- 
sea sediment core CH57-8 from the Greater Antilles Outer Ridge, 
within sediment of latest Pleistocene/Late Brunhes age. The upper- 
most reversed interval spanning 31 data points coincides with the X 
faunal zone of the Last Interglacial Period. Radiochemical dating of 
cores CH57-8 and KN25-4 has shown that all the reversed polarity 
magnetozones are significantly younger than the Brunhes/Matuyama 
boundary at 0.7 m.y.B.P. A variation of the excess °Th method 
was used, in which 7"°Po and *°*U were the actual radionuclides 
measured. In a third core from the Mid-Atlantic Ridge, the !°Po 
results were similar to those which others obtained earlier by direct 
23°Th measurements. 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 23425 


25240 (COO—3566-18) Cruise report: R/V KNORR 54 Leg 6, 
Ostend to Reykjavik, May—June 1976. (Woods Hole Oceanographic 
Institution, Mass. (USA)). 1977. Contract EY-76-S-02-3566. 124p. 
MF AOl. 

Portions of document are illegible. 

Samples of seawater and sediments collected from various 
locations of the Atlantic Ocean and North Sea were analyzed for 
phosphates and silicates. Results are discussed. 


25241 (ORO—5017-3) Development and coordination of a pro- 
gram of energy-related oceanographic research on the continental 
shelves of the Gulf of Mexico. Progress report, 1 January 1976—30 
September 1977. Treadwell, T.K. (Texas A and M Univ., College 
Station (USA). Dept. of Oceanography). 1977. Contract EY-76-S-05- 
5017. 7p. Dep. NTIS, PC A02/MF AO1. 

A workshop was organized to obtain inputs from scientists 
most familiar with the scientific problems in the Gulf shelf area. The 
results of this workshop are briefly summarized. Initial efforts at 
organization of the program are reported. (LTW) 


25242 Uranium anomaly in Black Sea sediments. Degens, E.T.; 
Khoo, F.; Michaelis, W. (Hamburg Univ. (Germany, F.R.)). Nature 
(London); 269: No. 5629, 566-569(13 Oct 1977). 

It was found that the upper 90 cm of Black Sea basin 
sediment over an area of 2.96 x 10°km? had a U308 content of 6.7 x 
10® tonnes. Plankton is the prime agent for uranium fixation, and 
reducing conditions at depth have permitted uranium to accumulate 
over the past 5,000 years. Economically significant, the situation 
may change in years to come should global demand for uranium 
expand at predicted rates. It is to be noted, however that recent 
Black Sea mud has a high sulphur content and mining may produce 
environmental hazards. 


25243 (SAN—235P13-39(Vol.2), pp 155-185) Determination of 
the design ocean wave spectrum. Bretschneider, C.L. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

Equations and graphs are provided for various forms of the 
one-dimensional and directional spectra. Methods are given to show: 
(a) how to convert frequency spectrum to the so-called period 
spectrum and (b) how to convert measured spectrum to design 
spectrum by use of Froude law of scaling. The Joint North Sea 
Wave Observation Project (JONSWOP) spectra is a suitable exam- 
ple illustrating the concept of the envelope of spectra. An attempt is 
made to present a solution which is as simple as possible without any 
loss of generalities and, in particular, without any loss of accuracy. 
In this respect significant wave height and period can be obtained by 
either hindcasts from design storms, or statistical analysis of pub- 
lished data, wave observations, or recorded data. 


25244 (SAN—235P13-39(Vol.2), pp 186-212) Hurricane wind 
= —_ prediction techniques. Bretschneider, C.L.; Tamaye, E.E. 
ar i 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

The following are discussed: wave forecasting philosophies, 
deep water wave forecasting, forecasting hurricane wind fields, 
forecasting deep water waves, Camille deep water waves at "2R”, 
and what Hawaii can expect from the next hurricane. (MHR) 
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25245 (SAN—235P13-39(Vol.2), pp 213-242) Summary on the 
extreme determination of extreme statistics for winds 


and waves. 
Rocheleau, R. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

The proper design of an ocean structure depends on an 
accurate prediction of the — extreme wind velocity and wave 
climate for the design life chosen. The more frequently used meth- 
ods for extrapolating beyond the range of observed values to obtain 
the expected extremes are summarized. The methods for convertin; 
from observed to maximum wave heights, and from mean to oun 
wind speeds are also given. Environmental data assembled by yearly 
maxima may be analyzed by Gumbel’s extreme distributions. This 
analysis is theoretically sound and may be easily applied by the 
methods described. Many methods of analysis using various distribu- 
tions (normal, log-normal, and Weibull) and plots of the return 
periods for individual events have been used in the past for data not 
assembled by yearly maxima. These methods, however, have no 
theoretical basis for the prediction of extreme values. Even with 
several methods to choose from, the line of best fit very often does 
not accurately describe the few data at the extreme of the observa- 
tions. Such problems are especially pronounced in the analysis of 
data tabulated by ay oa of occurrence. A new method for 
analysis of frequency data by Gumbel’s asymptotic distributions is 


presented. This method requires a tabulation of all the observations 
above a suitably chosen lower limit. Based on the number of obser- 
vations and years of record the probability of an event being a yearly 
maximum is calculated. These values are then analyzed by one of 
Gumbel's asymptotic distributions. 


25246 (SAN—235P13-39(Vol.2), pp 243-296) Preliminary design 
from hurricane waves at Anna 


of an offshore breakwater as 
Maria Key, Gulf Coast, Florida. Scott, B.B. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

Anna Maria Key is a low lying sand island just south of 
Tampa Bay on the Gulf Coast of Florida (N27 to 30° W82 to 40°). 
This location from a coastal engineering viewpoint is considered. As 
a reference standard for this preliminary y= study, the effects of 
a standard project hurricane are determined for the potential site of 
an offshore protective breakwater at Anna Maria Key. A prelimi- 
nary design is presented for the cross-sectional design of a linear 
trapezoidal breakwater. No economic justification is provided for 
the structure. An appendix is — a technical discus- 
sion of the ’S” shaped equilibrium breakwater as an improvement of 
the linear trapezoidal structure. 


25247 (SAN—235P13-39(Vol.2), pp 297-348) Land reclamation 
off sand island: an ocean engineering analysis. Cherry, J.M. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

An ocean engineering analysis of reclaiming land from the 
ocean is presented. Choesing a site to the south of the existing Sand 
Island, a protective structure situated along the twenty-foot bottom 
contour will reclaim 527 acres, essentially doubling the present size 
of the island. A comprehensive study of the deepwater wave climate 
of Mamala Bay is presented. Design wave heights for the one-in-fifty 
year storm and for typical year conditions are statistically derived. 
Additionally, southern swell off Oahu is predicted by applying wave 
decay relationships to waves generated off the southern coast of 
Australia. Environmental boundary conditions for winds, currents, 
tides, and the littoral regime is discussed. Deep water waves are 
modified for shallow water conditions, and a rigorous determination 
of the design water level is made. A design breaking wave height as 
limited by water depth is calculated. A preliminary design of a 
revetment is presented based on the establishment of internal stabil- 
ity, external stability, and toe protection. Six ton dolos is chosen as 
the primary cover unit for the structure that is subjected to wave 
runup of twenty-six feet. Additionally, a survey of the marine 
environment in the nearshore region of Sand Island is given. 


25248 (SAN—235P13-39(Vol.2), pp 349-394) Preliminary off- 
shore breakwater and littoral by-passing system design for the Ventura 
Marina in California. Pyles, T.K. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

The offshore entrance channel to the Ventura Marina in 
Ventura, California is subject to excessive wave heights and rapid 
shoaling. Due to severe erosion caused by construction of the Port 
Hueneme Harbor, 13 miles downcoast, a sand bypassing effort is 
called for. The preliminary design for a detached breakwater, locat- 
ed on the 13-foot depth contour, is presented. This breakwater 
serves a dual function of sheltering the entrance channel and acting 
as a littoral sand trap from which a floating hydraulic dredge can 
operate. The preliminary designs for the breakwater and sand trap 
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are control designs against which other feasible alternatives derived 
in the optimum design procedure can be compared. 


25249 (SAN—235P13-39(Vol.2), pp 395-431) Design criteria for 
offshore platform for West Coast of India. Tamaye, E. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

An attempt is made to establish the sea state under which a 
structure will be expected to maintain its soundness. The background 
wind and wave climate is given by the following: seasons, tropical 
cyclones, mean monthly and annual frequency of tropical cyclones 
in the Arabian Sea (1890 to 1967), frequency of tropical cyclones 
attaining storm or hurricane intensity, and tracks of cyclonic storms 
in the Arabian Sea (1877 to 1960). The design wave determination 
includes the semilog plot, the log-normal probability plot, the Wei- 
bull plot, the design wave, the design wave at site location, and the 
wave profile. Calculation methods and results are shown for wave 
forces, design wind determination, and wind forces. An annotated 
bibliography for the Indian Ocean is included. (MHR) 


25250 (SAN—235P13-39(Vol.2), pp 432-444) Statistical han- 
dling graphically of environment observations with application to 
waves off the North Atlantic Coast of the USA. Scott, B.B. Mar 1977. 
In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniqu 
Statistical pooner of environmental observations is neces- 
sary if operational and design criteria is to be obtained. If an event 
v/sub i/ (such as wave height, H) can be equalled or exceeded N + 
1 ways and if wneny the ways =v/sub i/ are favorable, the probabil- 
ity of occurrence of one of these is P = =v/sub i//(N/sub T/ + 1) 
and the recurrence interval of v/sub i/ = I = Y/(P N/sub T/) 
where Y is a particular length of time. Weibull (1951) finds that H 
and P are related as follows: In In(1/(1-P)) = In A = m In H where 
m = number of groups of events and A = experimentally deter- 
mined constant. Three methods are applied graphically to wave 
height (H/sub vos/) observed visually from shipboard over a 9-year 
=p off the North Atlantic coast of the USA (N 31 to 42° W 70 to 
®) specifically: (1) the Weibull with A = 1, (2) In (I) vs H/sub 
vos/, and (3) In normal of P vs In H/sub vos/. For a recurrence 
interval of one year for the operational event and 100 years for the 
design event, it is found that the height (H/sub vos/) of the corre- 
sponding waves in meters is: 8.0, 8.2 and 8.0 for operations and 15.3, 
13.5 and readout not possible for design respectively for the three 
methods. H-one-third = 2 + 0.82 H/sub vos/ meters where H-one- 
third is the average of the highest one-third waves in a spectrum. 
Agreement between solutions by the three methods is considered 
excellent for the operational wave and adequate for the design wave. 


25251 (SAN—235P13-39(Vol.2), pp 445-464) Decay relation- 
ships for wind and wave prediction. Cherry, J.M. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

The Sverdrup-Munk method of wave prediction, completed 
in 1943, contains some incorrect assumptions. It has been improved 
by Bretschneider 1951 and 1959 and frequently is referred to as 
“SMB method”. The Pierson-Neumann-James method is more math- 
ematical than SMB method. It considers the sea surface to be formed 
by an infinite number of infinitesimally small sinusoidal waves all in 
random phase. It predicts that winds of 32 knot speed blowing 24 
hours will generate a full developed sea over a fetch of 3000 nautical 
miles and that the waves so generated decay at a point 1,000 nautical 
miles from the generating area to a significant height of 6 meters 
after 36 hours and 2.5 meters after 168 hours. Such predictions 
require considerable time which is decreased by use of a computer. 
The SMB method accounts for the following observations in deep 
water: individual waves do not maintain their identity; spectrum of 
wave height and period exists in fetch and decay areas; travel time of 
the wave of significant period depends upon the speed of the 
associated group; period of the significant wave increases with 
distance from the fetch area and decreases with time at a given 
location. Waves off SE coast of Australia are found to have 1/100 
percent probability of having a significant height of 38 feet once in 
one-hundred years. Using SMB method it is found that this wave 
decays to 6 ft high off Honolulu after traveling 4,400 nautical miles 
in the NE direction from the generating area (i.c., 210 deg azimuth 
measured clockwise from south). Such prediction can be made in a 
straightforward way by SMB method. 


25252 (SAN—235P13-39(Vol.2), pp 465-505) Summary on the 
tion of deep water currents. Tamaye, E.E. Mar 1977. 

In OPSES-DEWAC: operational sea state and design wave 
criteria for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques. 

Surface currents in general may be the result of several 
components: geostrophic currents, wind-induced currents, wave- 
induced currents, inertial currents, tidal currents, atmospheric pres- 


PHYSICS RESEARCH 2595 


sure-induced currents, and boundary effects. In this discussion, the 
main concern is the first three components--g hic, wind-in- 
duced, and wave-induced. The others will be mentioned only in 
passing, as the relative magnitudes of these currents are quite negligi- 
ble in the open sea. Following the text, example calculations are 
worked out for the geostrophic, wind, and wave-induced currents 
for a general area in the Indian 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 24976 


STARS 
REFER ALSO TO CITATION(S) 25263 


25253 (COO—3001-184) Role of neutrinos and antineutrinos in 
the formation and cooling of neutron stars. Brown, G.E. (State Univ. 
of New York, Stony Brook (USA). Inst. for Theoretical Physics). 
1977. Contract EY-76-S-02-30001. 14p. (CONF-770543—2). Dep. 
NTIS, PC A02/MF AOl1. 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

The expected results of a supernova explosion and the result- 
ing insight into new and novel forms of matter unable to be fabricat- 
ed on earth are described. 26 references. (JFP) 


25254 (UCRL—80460) Presupernova evolution of massive stars. 
Weaver, T.A.; Zimmerman, G.B.; Woosley, S.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Dec 1977. Con- 
tract W-7405-ENG-48. 28p. Dep. NTIS, PC A03/MF AO1. 

Population I stars of 15 M/sub mass/ and 25 M/sub mass/ 
have been evolved from the zero-age main sequence through iron 
core collapse utilizing a numerical model that incorporates both 
implicit hydrodynamics and a detailed treatment of nuclear reac- 
tions. The stars end their presupernova evolution as red supergiants 
with photospheric radii of 3.9 x 10'* cm and 6.7 x 10*° cm, respec- 
tively, and density structures similar to those invoked to explain 
Type II supernova light curves on a strictly hydrodynamic basis. 
Both stars are found to form substantially neutronized “iron” cores 
of 1.56 M/sub mass/ and 1.61 M/sub mass/, and central electron 
abundances of 0.427 and 0.439 moles/g, respectively, during hydro- 
static silicon burning. Just prior to collapse, the abundances of the 
elements in the 25 M/sub mass/ star (excluding the neutronized iron 
core) have ratios strikingly close to their solar system values over 
the mass range from oxygen to calcium, while the 15 M/sub mass/ 
star is characterized by large enhancements of Ne, Mg, and Si. It is 
pointed out on nucleosynthetic grounds that the mass of the neutron- 
ized core must represent a lower limit to the mass of the neutron star 
or black hole remnant that stars in this mass range can normally 
produce. 


25255 (UPR—0027-E) Homestake long range neutrino detector 
program. Deakyne, M.; Frati, W.; Lande, K.; Lee, C.K.; Steinberg, 
R.I. (Pennsylvania Univ., Philadelphia (USA). t. of Physics). 
Oct 1977. Contract EY-76-C-02-3071. 11p. (CONF-770696—3). Dep. 
NTIS, PC A02/MF AOl1. 

From International conference on neutrino physics and neu- 
trino astrophysics; Elbrus, USSR (18 Jun 1977). 

Progress is reported for an —— program to detect neu- 
trino and antineutrino bursts resulting from the gravitational collapse 
of massive stars into compact stellar objects. (SDF) 


25256 (N—77-28052) Models of the outflowing envelopes of stars 
of the T Tau type. Bisnovatyy-kogan, G.S.; Lamzin, S.A. Jun 1977. 
Translation of Modeli Istekayushchikh Obolochek Zvezd, rt Pr- 
295. (NASA-TT-F—17540; PR—295). 26p. NTIS PC A03/MF A0l. 

A model of the envelopes of T Tau stars is advanced to 
explain the observational data in which the envelope is a hot corona 
flowing outward radially like the solar wind. It is found that differ- 
ent T Tau stars have very diverse characteristics. 


25257 Role of neutrinos and antineutrinos in the formation and 
cooling of neutron stars. Brown, G.E. (State Univ. of New York, 
Stony Brook). pp 63-75 of In Weak interaction physics, 1977. Lich- 
tenberg, D.B. (ed.). New York; American Institute of Physics (1977). 

From Conference on the present status of weak interaction 
a Bloomin om IN, USA (16 May 1977). 

See CONF-770543—. 

A description is given of what might be seen when a su 

nova explosion occurs and how this evidence could give insight into 
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new and novel forms of matter, which were unable to be fabricated 
on earth. Supernova explosions and formation, a pion 
condensation in neutron stars are treated. 27 references. (JFP) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
REFER ALSO TO CITATION(S) 25254, 25257 


25258 (N—77-28053) Optical characteristics of the accretion 
disk in the system Hz Her (Her X-1). Bisnovatyy-ko G.S 
Goncharskiy, A.V.; Komberg, B.V.; Herepashchuk, A.M.; Yagola, 
A.G. Jun 1977. Translation of Opticheskiye Kharakteristiki Akkret. 
—~- Diska V Sisteme Hz Her, report Pr-293. (NASA-TT-F— 
17539; PR—293). 3lp. NTIS PC A03/MF AO1. 

Photoelectric UBVr observations in the region of the main 
minimum of HZ Her were analyzed in order to investigate the 
properties of the optical object around the neutron star. The obser- 
vational data of ten nights were used in different phases of a 35 day 


cycle in the region of the main minimum. A secondary maximum of 


X-ray emission was observed in the middle of the off state which 
appears to have a regular character. Asymmetry of the poles of the 
magnetic field may explain the differences between the on and off 
States. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 23368, 25266 


25259 (AD-A—043182) Euv analysis of polar plumes. Ahmad, 
1A.; Withbroe, G.L. (Harvard Coll. Observatory, Cambridge, Mass. 
(USA)). 3 Aug 1977. Contract F19628-76-C-0281. 26p. S PC 
A03/MF AOl1. 

Three polar plumes were studied using Skylab Mg X and O 
VI data. The plumes lie within the boundaries of a polar coronal 
hole. The mean temperature of the plumes is about 1,100,000 and 
they have a small vertical temperature gradient. Densities are deter- 
mined and found consistent with white light analyses. The variation 
of density with height in the plumes is compared with that expected 
for hydrostatic equilibrium. As is the case for other coronal features, 
polar plumes will be a source of solar wind if the magnetic field lines 
are open. On the basis of the derived plume model and estimates of 
the numbers of plumes in polar coronal holes, it appears that polar 
plumes contain about 15% of the mass in a typical polar hole and 
occupy about 10% of the volume. (Author) 


25260 (PB—271322) Solar—geophysical data number 394, I. 

Prompt reports. Data for May 1977—April 1977. Coffey, H.E. (Na- 

tional Geophysical and Solar-Terrestrial Data Center, Boulder, 

Moy Sane Jun 1977. 123p. (SGD—394(Pt.1)). NTIS PC A06/ 
AOl. 

This prompt report provides data for May 1977 on alert 
periods, daily soiar indices, solar flares, solar radio waves, solar x- 
ray radiation, coronal holes, spacecraft observations, solar wind 
measurements, inferred IP magnetic field polarities and mean solar 
magnetic field. It also provides data for April 1977 on daily solar 
activity center, sudden ionospheric disturbances, solar radio waves, 
cosmic rays, geomagnetic indices, and radio propagation indices. 


25261 (PB—271323) Solar—geophysical data number 394. II. 
Comprehensive reports. Data for December 1976—November 1976 and 
miscellanea. Coffey, H.E. (National Geophysical and Solar-Terrestri- 
al Data Center, Boulder, Colo. (USA)). Jun 1977. 42p. (SGD— 
394(Pt.2)). NTIS PC A03/MF AOl1. 

is comprehensive report for December 1976, November 
1976 and Miscellaneous Data provides data on active regions, synop- 
tic solar map, solar flares, solar radio waves, energetic solar particles 
and plasma, synoptic chart, abbreviated calendar record, regional 
flare index, and cosmic rays. 


25262 (PB—271676) Solar x-ray measurements from SMS-1, 
SMS-2, and GOES-1, information for data users. Technical memo. 
Donnelly, R.F.; Grubb, R.N.; Cowley, F.C. (National Oceanic and 
Atmospheric Administration, Boulder, Colo. (USA). Space Environ- 
ment Lab.). Jun 1977. 65p. (NOAA-TM-ERL-SEL—48). NTIS PC 
A04/MF AOl1. 

Solar broadband X-ray measurements in the 1/2-4 A and 1-8 
A ranges from the SMS and GOES satellites are described, including 
the following: time coverage, detector transfer functions, solar spec- 
tra sensitivity, in-flight calibrations, and intercomparisons of concur- 
rent measurements from the SMS-1, SMS-2, and GOES-1 satellites. 


25263 Solar neutrinos. Bahcall, J.N. (Inst. for Advanced Study, 
Princeton, NJ). pp 53-62 of In Weak interaction physics, 1977. 
ion D.B. (ed.). New York; American Institute of Physics 
. From Sa USA oe 7 of weak interaction 
physics; i n, IN, USA ay 1977). 
See CONE-776543.—. 
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The review of solar neutrinos covers nuclear fusion in the 
sun, The Brookhaven solar neutrino experiment, the observational 
implications, another possible neutrino experiment, and limits on 
odlapsinig stars. It is noted that the most important fact is that there 
is a serious discrepancy between the standard theory and observa- 
tion. 22 references. (JFP) 


GALAXIES 


25264 (N—77-28058) SAS-2 observations of the diffuse gamma 
radiation in the galactic latitude interval 10 deg < absolute b < or 
equal to 90 deg. Fichtel, C.E.; Hartman, R.C.; Kniffen, D.A.; 
Thompson, D.J.; Oegelman, H.B. (National Aeronautics and bes 
Administration, Greenbelt, Md. (USA). Goddard Space Fligh 
Center). Jun 1977. 19p. (NASA-TM-X—71359; X—662-77-141). 
NTIS PC A02/MF AO1. 

An analysis of all of the second small astronomy satellite 
gamma-ray data for galactic latitudes with the absolute value of b < 
10 deg has shown that the intensity varies with galactic latitude, 
being larger near 10 deg than 90 deg. For energies above 100 MeV 
the gamma-ray data are consistent with a latitude distribution of the 
form I(b) = C; + C,/sin b, with the second term being dominant. 
This result suggests that the radiation above 100 MeV is — 
largely from local regions of the galactic disk. Between 35 and 1 
MeV, a similar equation is also a good representation of the data, but 
here the two terms are comparable. These results indicate that the 
diffuse radiation above 35 MeV consists of two parts, one with a 
relatively hard galactic component and the other an isotropic, steep 
spectral component which extrapolates back well to the low energy 
diffuse radiation. The steepness of the diffuse isotropic component 
places significant constraints on possible theoretical models of this 
radiation. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 25314 


25265 Element in the big bang: how can we make such 
a bold extrapolation. Peebles, P.J.E. (Princeton Univ., NJ). pp 77-84 
of In Weak interaction physics, 1977. Lichtenberg, D.B. (ed.). New 
York; American Institute of Physics (1977). 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

See CONF-770543—. 

The consideration of extrapolation of element production in 
the big bang includes the big bang cosmological model and the 
thermal history of the universe. A detailed discussion of the numeri- 
cal calculation is given. 2 references. (JFP) 


PLANETARY PHENOMENA 


25266 Pictorial comparison of interplanetary magnetic field po- 
larity, solar wind speed and geomagnetic disturbance index during the 
sunspot cycle. Sheeley, N.R. Jr. (Naval Research Lab., Washington, 
D.C. (USA)); Asbridge, J.R.; Bame, S.J. (Los Alamos Scientific 
Lab., N.Mex. (USA)); Harvey, J.W. (Kitt Peak National Observa- 
tory, Tucson, Ariz. (USA)). Sol. Phys.; 52: No. 2, 485-495(May 1977). 

Observations of interplanetary magnetic field polarity, solar 
wind speed, and geomagnetic disturbance index (C9) during the 
years 1962-1975 are compared in a 27-day pictorial format that 
emphasizes their associated variations during the sunspot cycle. This 
display accentuates graphically several recently reported features of 
solar wind streams including the fact that the streams were faster, 
wider, and longer-lived during 1962-1964 and 1973-1975 in the 
declining phase of the sunspot cycle than during intervening years 
(Blame et al., 1976; Gosling et al., 1976). The display reveals 
strikingly that these high-speed streams were associated wih the 
major, recurrent patterns of geomagnetic activity that are character- 
istic of the declining — of the sunspot cycle. Finally, the display 
shows that during 1962-1975 the association between long-lived solar 
wind streams and recurrent geomagnetic disturbances was modulat- 
ed by the annual variation (Burch, 1973) of the response of the 
geomagnetic field to solar wind conditions. The phase of this annual 
variation depends on the polarity of the interplanetary magnetic field 
in the sense that negative sectors of the interplanetary field have 
their greatest geomagnetic effect in northern hemisphere spring, and 
positive sectors have their greatest effect in the fall. During 1965- 
1972 when the solar wind streams were relatively slow (500 kms~'*), 
the annual variation strongly influenced the visibility of the corre- 
sponding geomagnetic disturbance patterns. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 25260 





MAY 31, 1978 


25267 (LA-UR—77-2743) Lagopedo: two F-region ionospheric 
depletion experiments. Pongratz, M.B.; Smith, G.M.; Sutherland, 
C.D.; Zinn, J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 5p. (CONF-780106—1). Dep. NTIS, PC 
A02/MF AO1. 

From Ionospheric effects symposium; Washington, DC, USA 
(24 Jan 1978). 

A significant depletion of ionospheric plasma was produced 
by a chemical release experiment in the F-layer ionosphere over 
Hawaii. The results of measurements of the hole produced in the 
ionospheric plasma are reported. (GHT) 


25268 (N—77-20674) Kiruna geophysical data. Data summary, 
Jan—Mar 1976. Gustafsson, G. (Kiruna Geofysiska Inst. (Sweden)). 
1976. 51p. (REPT—76/1-3). NTIS PC A04/MF AO1. 

Results are presented of ground measurements of upper atmo- 
sphere parameters in regard to geomagnetism, optical aurora, ionos- 
pheric ionization, and radio wave propagation. 


25269 (PB—271788) Geomagnetic data for January 1976 (AE(7) 

indices and stacked magnetograms). Allen, J.H.; Abaton, C.A.; 

Morris, L.R. (World Data Center A for Solar-Terrestrial Physics, 

on Colo. (USA)). Jul 1977. 65p. (UAG—60). NTIS PC A04/ 
F AOl. 

This IMS data report presents one of the most used types of 
ground-based data, i.e., analog records of geomagnetic variations. 
Also given are tables, graphs, and statistics from the preliminary 
derivation of AE indices based upon these records. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 23368 


25270 (N—77-27648) Electrostatic emissions between electron 
gyroharmonics in the outer magnetosphere. Hubbard, R.F.; Birming- 
ham, T.J. (National Aeronautics and Space Administration, Green- 
belt, Md. (USA). Goddard Space Flight Center). May 1977. 67p. 
(NASA-TM-X—71349; X—602-77-112). NTIS PC A04/MF AOl. 

A scheme was constructed and a theoretical model was 
developed to classify electrostatic emissions. All of the emissions 
appear to be generated by the same basic mechanism: an unstable 
electron plasma distribution consisting of cold electrons (less than 
100 eV) and hot loss cone electrons (about 1 keV). Each emission 
class is associated with a particular range of model parameters; the 
wide band electric field data can thus be used to infer the density and 
temperature of the cold plasma component. The model predicts that 
gyroharmonic emissions near the plasma frequency require large 
cold plasma densities. 


25271 (N—77-27864) Test particle propagation in magnetostatic 
turbulence. 3: the approach to equilibrium. Klimas, A.J.; Sandri, G.; 
Scudder, J.D.; Howell, D.R. (National Aeronautics and Space Ad- 
ministration, Greenbelt, Md. (USA). Goddard Space Flight Center). 
May 1977. 55p. (NASA-TM-X—71338; X—692-77-92). NTIS PC 
A04/MF A0O1. 

The asymptotic behavior, for large time, of the quasi-linear 
diabatic solutions and their local approximations is considered. A 
time averaging procedure is introduced which yields the averages of 
these solutions over time intervals which contain only large time 
values. A discussion of the quasi-linear diabatic solutions which is 
limited to those solutions that are bounded from below as functions 
of time is given. It is shown that as the upper limit of the time 
averaging interval is allowed to approach infinity the time averaged 
quasi-linear diabatic solutions must approach isotropy (mu-indepen- 
dence). The first derivative with respect to mu of these solutions is 
also considered. This discussion is limited to first derivatives which 
are bounded functions of time. It is shown that as the upper limit of 
the time averaging interval is allowed to approach infinity, the time 
averaged first derivative must approach zero everywhere in mu 
except at mu = 0 where it must approach a large value which is 
calculated. The impact of this large derivative on the quasi-linear 
expansion scheme is discussed. An H-theorem for the first local 
approximation to the quasi-linear diabatic solutions is constructed. 
Without time averaging, the H-theorem is used to determine suffi- 
cient conditions for the first local approximate solutions to asymp- 
tote, with increasing time, to exactly the same final state which the 
time averaged quasi-linear diabatic solutions must approach as dis- 
cussed above. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 24745 
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25272 (SLAC-PUB—1934) LEED probe for surface spin sys- 
tems. Garwin, E.L.; Kirby, R.E. (Stanford Linear Accelerator 
Center, Calif. (USA)). May 1977. Contract EY-76-S-03-0376. 4p. 
(CONF-770908—8). NTIS, MF A01. 

From 7. international Vac. congress and 3. international con- 
ference on solid surfaces; Vienna, Austria (12 Sep 1977). 

Information about the spin structure of a surface is contained 
in diffracted LEED intensities via spin-orbit scattering or, in the case 
of ferromagnets, exchange scattering. Such information, for example, 
can be exploited for determination of surface magnetic structure or 
for profiling surface barrier potentials. The influence of spin scatter- 
ing on the measured LEED intensities can be enhanced by polariz- 
ing the incident electron beam. In the spin-polarized LEED system 
described here, the electron source is zero-electron-affinity GaAs + 
Cs-O-Cs, illuminated by circularly polarized light. After passage 
through a 90° electrostatic deflector to convert the photoemitted 
electrons from longitudinal to transverse polarization, the beam 
passes a constant magnification lens before striking the sample at 
energies from 10-200 eV. Diffracted intensities are measured by a 
minicomputer-controlled Faraday cup. Data reduction, storage, and 
display occur via dedicated link between the minicomputer and an 
IBM 370. A synchronous method for measuring the scattered poiar- 
ization and preliminary results are discussed. 


25273 (UCRL-Trans—1540) Production of nitrogen, oxygen, 
neon, and argon nuclei in the KRION-2 electron-beam ion source. 
Donets, E.D.; Ovsyannikov, V.P. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). Oct 1977. Translation of JINR—P7-10438, 1977. 
4ip. Dep. NTIS, PC A03/MF AO1. 

The KRION-2 electron-beam ion source was designed for 
bench experiments to investigate the use of dense electron beams 
(over 100 A/cm?) for ionization purposes. The production of nitro- 
gen and neon nuclei in this source has been reported previously. An 
ionization factor of ~ 10”°cm-? for an ionizing electron energy of ~ 
5 keV was achieved. A number of experiments aimed at investigating 
the evolution of the charge state spectrum of nitrogen, oxygen, neon, 
and argon ions as a function of the ionization factor and electron 
energy have been carried out. A brief description of the experimen- 
tal setup and of the recent experiments conducted with the KRION- 
2 source is presented. A primary analysis of the results of these 
experiments is made. (GHT) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 25279 


25274 (CONF-771039—6) Fluorescence and excitation spectra of 
Bk*, Cf**, and Es** ions in single crystals of LaCls. Hessler, J.P.; 
Caird, J.A.; Carnall, W.T.; Crosswhite, H.M.; Sjoblom, R.K.; 
Wagner, F. Jr. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF AOI. 

From 13. rare earth research conference; Olgebay Park, WV, 
USA (16 Oct 1977). 

Self-fluorescence measurements have two disadvantages: the 
excitation and relaxation mechanisms are not understood, therefore 
the fluorescing level is difficult to assign, and fluorescence from 
daughter ions is also present. To obtain the 5f/sup n/ ion energy 
level structure with the highest possible precision, ions dilutely 
substituted into single crystal host lattices are needed. Concentrated 
systems such as EsBrs will exhibit line broadening due to ion-ion 
interactions. This limits the usefulness of any pure system. The use of 
dye laser techniques to study the energy level structure of the 
heavier actinides in single crystals of LaCls is discussed. (GHT) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 25285, 25319 


25275 Positronium reactions in micellar systems. Jean, Y.; Ache, 
H.J. (Virginia Polytechnic Inst. and State Univ., Blacksburg). J. Am. 
Chem. Soc.; 99: No. 23, 7504-7509(9 Nov 1977). 

The rate constants for Ps reactions with nitrobenzene and 
CuCl, in various micellar systems such as sodium dodecyl sulfate, 
sodium octyl sulfate and sulfonate, hexadecyltrimethylammonium 
bromide and chloride, hexadecylpyridinium chloride, and tergitol 
were measured. The results show that in most cases the Ps reactivity 
toward nitrobenzene is significantly reduced when the latter is 
located in the micellar phase as compared to the homogeneous 
aqueous phase. On the other hand, the observed reaction constants 
do not coincide with the constants measured for Ps-nitrobenzene in 
the corresponding alkanes either, with the exception of sodium octyl 
sulfate and sulfonate. Since Ps-nitrobenzene reaction rate constants 
were found to be sensitive to the environment in which they occur, 
these results may suggest that the nitrobenzene probe molecule is 
located in the Stern layer where it forms complexes with the various 
head groups, in which form its reactivity toward Ps will be de- 
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creased. An exception could be the sodium octyl sulfate system, 
where nitrobenzene may be in an aqueous environment, or the 
sodium octyl sulfonate where the nitrobenzene may reside in a 
hydrocarbon-like environment. In micellar solutions containing Cu* 
ions, no change in the Ps rate constants is observed in the case of the 
neutral tergitol or the cationic hexadecylpyridinium chloride micel- 
lar systems, whereas in the presence of the anionic micelles, sodium 
dodecyl sulfate or sodium octyl sulfate or sulfonate, which easily 
adsorb Cu** ions, the rate constants drastically drop. 


COLLISION PHENOMENA 


25276 (COO—2718-5) Observation of luminescent spectra in low 
energy ion-neutral collisions. Progress report, June 1, 1976—May 31, 
1978. Leventhal, J.J. (Missouri Univ., St. Louis oe Jan 1978. 
Contract EY-76-S-02-2718. 35p. Dep. NTIS, PC A03/MF AOl1. 

The experiments reported provide detailed information on the 
fundamental nature of energy transfer processes in ion-molecule or 
atom-molecule collisions. By combining ion beam techniques with 
emission spectroscopy, data are obtained which directly lead to 
internal energy state distributions of atomic and molecular products 
of these collisions. Data are in the form of emission spectra from 
nascent energetically excited species formed in the energy transfer 
process. Changes in the collision-produced spectra as a function of 
beam kinetic energy yield information on the extent of energy 
conversion (kinetic — internal) in the collision process. Some of the 
specific energy transfer processes studied are applicable to the 
problem of achieving inverted energy level populations in high 
pressure gas lasers. Also discussed are experiments designed to test 
theoretical models which predict product energy partitioning in 
molecular collisions. Because experimentally determined energy 
state distributions deviate substantially from the predicted distribu- 
tions it is concluded that additional theoretical work is needed. A 
simple model was developed which qualitatively reproduces the 
important features of the data. This model, which is considerably 
more general than those previously available is outlined and briefly 
discussed. 


25277 (COO—3283-23) Studies in hot atom and radiation chem- 
istry progress report, September 1977. Koski, W.S. (Johns Hopkins 
Univ., Baltimore, Md. (USA). Dept. of Chemistry). 1977. Contract 
EY-76-S-02-3283. 12p. Dep. NTIS, PC A02/MF AOl1. 

The reactive scattering of the reaction of the first excited 
state of C* (*P) with molecular hydrogen was studied over an 
energy range of 0.5 to 9.0 eV. The measurements indicate that the 
reaction proceeded by a direct mechanism and the final product was 
in the a*pi state. The reaction of ground-state C* (?P) with D2 and 
Hz was examined over the energy range of 2.5 eV to 28 eV. Over 
this energy range unambiguous identification of CD* in the 
X'sigma, a*a and A'm states was demonstrated. In addition the 
vibrational structure in the energy spectrum of CH* and CD* was 
resolved for the first time; the v = 0, 1, 2, and 3 product vibrational 
states were populated in the relative ratios 1.0:0.52:0.21:0.04. The 
vibrational band shapes permitted a determination of the rotational 
level distribution in the product. Careful measurements of the limit- 
ing value of the translational exoergicity (Q/sub MIN/) showed that 
the product state in the reaction F* (H2,H)FH* is 7 and that no 
FH* in the *sigma* is formed although energetically feasible. Fur- 
thermore, it was shown that Q/sub MIN/ for the reactions of F* 
with Hz and D» were significantly lower than the values expected 
from known thermodynamic data. Experimental measurements 
coupled with quantum mechanical calculations showed that the 
displacement of Q/sub MIN/ in the reaction F* (H2,H)FH* and the 
corresponding deuterium analog relative to the thermodynamically 
expected value arises because of the presence of a dynamic rotational 
barrier in the potential energy curve. The reactions of Cl* (*P,'D) 
with D2 were studied in the energy range 1 to 100 eV. Energy and 
angular distributions of the DCI* ions were measured. The reaction 
was found to proceed by a direct mechanism, and in both reactions 
the product was in the *7 state. Energy transfer processes involving 
inelastic and superelastic collisions oF Cl* (°P) and Cl(‘D) with D2 
and Ar were also briefly studied. 


25278 (N—77-27890) Cross sections for charge transfer between 
mercury ions and other metals. Final report, June 1973—April 1977. 
Vroom, D.A.; Rutherford, J.A. (IRT Corp., San Diego, Calif. 
(USA)). 16 Jun 1977. Contract NAS3- 17759. 54p. (NASA-CR— 
135205; REPT—8095-046). NTIS PC A04/MF AO1. 

Cross sections for charge transfer between several ions and 
metals of interest to the NASA electro propulsion program | have 
been measured. Specifically, the ions considered were Hg*, Xe* and 
Cs* and the metals Mo, Fe, Al, Ti, Ta, and C. Measurements were 


made in the energy regime from 1 to 5,000 eV. In general, the cross 
sections for charge transfer were found to be less than 107 #5 cm? for 
most processes over the total energy range. Exceptions are Hg* in 
collision with Ti and Ta. The results obtained for each reaction are 
given in both graphical and numerical form in the text. For quick 
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reference, the data at several ion velocities are condensed into one 
table given in the summary. 


ATOMIC AND MOLECULAR THEORY 


25279 (COO—2887-2) Theoretical studies of highly ionized spe- 
cies. Progress report, March 1, 1977—February 28, 1978. Dalgarno, 
A.; Victor, G.A. (Harvard Coll. Observatory, Cambridge, Mass. 
(USA)). Nov 1977. Contract EY-76-S-02-2887. 10p. Dep. NTIS, PC 
A02/MF AO1. 

The relativistic random phase approximation has been used to 
study the helium, beryllium, magnesium and zinc isoelectronic se- 
quences. Model potential methods have been employed to study 
multi-photon ionization of sodium from the ground and excited 
states. Forbidden decays in the Be and Mg isoelectronic sequences 
have been investigated. The 1s2p? ?P and 1s2p? ?D states of lithium- 
like ions have been studied. Calculations of radiative charge transfer 
have been carried out. 


25280 (UCRL—13791) One and two electron integrals over Car- 
tesian Gaussian functions. McMurchie, L.E.; Davidson, E.R. (Wash- 
ington Univ., Seattle (USA). Dept. of Chemistry). 1976. Contract W- 
7405-ENG-18. 23p. Dep. NTIS, PC A02/MF AO1. 

A formalism is developed which allows overlap, kinetic 
energy, potential energy and electron repulsion integrals over carte- 
sian Gaussian functions to be expressed in a very compact form 
involving easily computed auxiliary functions. Similar formulas in- 
volving the same auxiliary functions are given for the common 
charge moments, electric-field operators, and spin-interaction opera- 
tors. Recursion relations are given for the auxiliary functions which 
make possible the use of Gaussian functions of arbitrarily large 
angular momentum. An algorithm is described for the computation 
of electron repulsion integrals. 


25281 (UCRL—79177) Multiphoton resonances. Shore, B.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 16 
Feb 1977. Contract W-7405-ENG-48. 17p. (CONF-770653—3). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on multiphoton processes; 
Rochester, NY, USA (6 Jun 1977). 

The long-time average of level populations in a coherently- 
excited anharmonic sequence of energy levels (e.g., an anharmonic 
oscillator) exhibits sharp resonances as a function of laser frequency. 
For simple linearly-increasing anharmonicity, each resonance is a 
superposition of various multiphoton resonances (e.g., a superposi- 
tion of 3, 5, 7, . . . photon resonances), each having its own 
characteristic width ealieailite from perturbation theory. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 25369, 25380 


25282 (SAND—77-0934) Von Neumann stability of the 
WONDY wavecode for thermodynamic equations of state. Hicks, D.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1977. Contract 
EY-76-C-04-0789. 31p. Dep. NTIS, PC A03/MF AO1. 

Previous analyses of the von Neumann stability of the 
WONDY wavecode (based on the von Neumann—Richtmyer artifi- 
cial viscosity method) assumed a mechanical stress—strain relation; 
i.e., they assumed the stress, p, to depend only on the mass density, 
rho. In a thermodynamic equation of state p is allowed to depend 
also on the specific entropy, S (or on the specific internal energy, 
epsilon). If p does not depend on epsilon (or S), then the Grueneisen 
parameter, GAMMA, is zero. Herein a von Neumann stability 
analysis of WONDY is done for the more general case when 
GAMMA is not equal to 0. The result of this analysis is the 
requirement that the timestep be less than the product of the material 
increment and a certain function f of the acoustic impedance (a); 
artificial viscosity coefficient, A; and GAMMA. In a region of 
compression, if A GAMMA is greater than 0, then f(a,A,GAMMA) 
is smaller than f(a,A,0). Therefore, the more general stability analysis 
yields the result that the timestep restriction now in WONDY may 
be insufficient for stability in certain regions of certain calculations. 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 24371, 24372, 24373, 24374 


25283 (GA-A—14490) GAQ: a computer program to find and 

analyze axisymmetric MHD plasma equilibria. McClain, F.W.; 

Brown, B.B. (General Atomic Co., San Diego, Calif. (USA)). Aug 

aoa Contract EY-76-C-03-0167-038. 113p. Dep. NTIS, PC A06/ 
AOl. 
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GAQ is a computer code that finds and analyzes free-bound- 
ary MHD equilibria of axisymmetric plasmas. The central problem 
approached by GAQ is that of determining the internal magnetic 
flux distribution of a toroidal MHD plasma at equilibrium, given the 
magnetic flux on or near some external conductors and the internal 
plasma current profile. It is assumed that the plasma currents and all 
external currents are toroidal and concentric. It is further assumed 
that the system is axisymmetric, thereby reducing the problem to the 
analysis of a two-dimensional cross section of the torus. 


25284 (SAND—77-6025) Variational method of obtaining differ- 
ence schemes for the equations of magnetohydrodynamics. Goloviznin, 
V.M.; Samarskii, A.A.; Favorskii, A.P. 21 Nov 1977. Translation by 
B. Teague of Preprint No. 65, Institute of Applied Mathematics, 
USSR Academy of Sciences, Moscow, (1976). 66p. Dep. NTIS, PC 
A04/MF AOl1. 

A variational method of obtaining difference schemes for the 
equations of magnetohydrodynamics is discussed. Concrete forms 
are obtained for the difference equations in cylindrical and cartesian 
coordinates. The equations are fully conservative. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


25285 (COO—2197-53) Pion—nucleon interaction and mesonic 
atoms. Progress report, February 1, 1977—January 31, 1978. Rebka, 
G.A. Jr.; Kunselman, R. (Wyoming Univ., Laramie (USA)). 1978. 
Contract EY-76-S-02-2197. 35p. Dep. NTIS, PC A03/MF AOl. 

Experimental research in high energy physics and mesic 
atoms is summarized. A list of publications is included. (JFP) 


25286 (COO—3130TB-236) Progress report of a research pro- 
grain in experimental high energy physics, September 1, 1976—Decem- 
ber 31, 1977. Shapiro, A.M.; Lanou, R.E. Jr. (Brown Univ., Provi- 
dence, R.I. (USA)). 1 Oct 1977. Contract EY-76-C-02-3130. 120p. 
Dep. NTIS, PC A06/MF AO1. 

Experimental research in high energy physics is summarized. 
A list of publications is included. (JFP) 


25287 (SLAC-PUB—1614) Lectures on electron—positron anni- 
hilation. Part I. The production of hadrons and psi particles. Perl, 
M.L. (Stanford Linear Accelerator Center, Calif. (USA)). Jul 1975. 
Contract EY-76-S-03-0326. 70p. (CONF-7506106—2). Dep. NTIS, 
PC A04/MF AOl1. 

From International summer school of particle physics; Mon- 
treal, Canada (16 Jun 1975). 

The lectures on electron—positron annihilation with the pro- 
duction of hadrons and psi particles includes only phenomena at 
energies above 2 GeV covering total cross section for hadron 
production, inclusive reaction distributions, properties of the psi 
particle, and anomalous lepton production. 69 references. (JFP) 


25288 (SLAC-PUB— 1668) Symposium summary and prognosis. 

Bjorken, J.D. (Stanford Linear Accelerator Center, Calif. (USA)). 

ben - 15p. (CONF-750855—(Summ.)). Dep. NTIS, PC A02/ 
F AOl 

From International symposium on lepton and photon interac- 
tions at high energies; Stanford, CA, USA (21 Aug 1975). 

The summary of the symposium on high energy physics 
experiments includes phenomena at low energies, the foundations of 
physics (considered to be mainly gravitation and quantum electrody- 
namics), standards of reference used for interpretation of experimen- 
tal data, the new physics, particle proliferation, theoretical develop- 
ment, and.a prognosis for the future. (JFP) 


25289 (SLAC-PUB— 1903) Large p/sub T/ physics: data and the 
constituent models. Ellis, S.D.; Stroynowski, R. (Washington Univ., 
Seattle (USA). Dept. of Physics; Stanford Linear Accelerator 
Center, Calif. (USA)). Mar 1977. Contract EY-76-S-03-0376. 88p. 
(CONF-7610140—1). Dep. NTIS, PC A05/MF AO1. 

From Topical meeting on large PT physics; Stanford, CA, 
USA (29 Oct 1976). 

Recent developments in the field of large p/sub T/ physics 
are reviewed. Special attention is paid to the explanation of the data 
offered by specific constituent models. Emphasis is placed on those 
data which tend to differentiate between the models. Prospects for 
better understanding of large p/sub T/ events as the result of new 
experiments and further theoretical work are discussed. 


25290 (SLAC-PUB—2025) Experimental basis for the new 
quark spectroscopy. Panofsky, W.K.H. (Stanford Linear Accelerator 
ees Calif. (USA)). Oct 1977. Contract EY-76-S-03-0326. 53p. 
(CONF-7710105—1). Dep. NTIS, PC A04/MF AO1. 
From Centennial meeting, Mathematical and Physical Soci- 
eties; Tokyo, Japan (10 Oct 1977). 
A survey is given covering recent developments in high 
energy particle spectroscopy. The experimental basis of the recent 


PHYSICS RESEARCH 2599 


findings is reviewed in order to give a calibration of the reliability of 
the foundations upon which this theoretical understanding was built. 
Included are the discovery of the psi, evidence for charmonium, the 
psion family, other charmonium states, charmed particles. (JFP) 


ELECTROMAGNETIC INTERACTIONS 


25291 (COO—2894-07) Study of multiparticle jet production 
using calorimeters and other high energy physics research. 
report, March 1, 1977—February 28, 1978. Kanofsky, A.S. (Lehigh 
Univ., Bethlehem, Pa. (USA)). Nov 1977. Contract EY-76-S-02- 
2894. 6 Dep. NTIS, PC A02/MF AO1. 

bos rimental research on the properties of particle jets pro- 
duced in high energy particle interactions, the properties of particle 
channeling through a Ge crystal at high energies, particle interac- 
tions with nuclei, and hypernuclei detection is summarized. A list of 
publications is included. (JFP) 


25292 (LBL—6766) Anomalous electron production in the lead- 
glass wall experiment at SPEAR. Madaras, R.J. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1977. Contract W- 
7405-ENG-48. 38p. (CONF-770751—1). Dep. NTIS, PC A03/MF 
AOl. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

The latest results of the lead-glass wall collaboration on 
anomalous electron production in electron—positron annihilations at 
center-of-mass energies from 3.77 to 7.4 GeV are given. Anomalous 
electron production was observed in two-prong events which is 
consistent with the heavy lepton hypothesis. The semileptonic 
branching ratio of the Dinto electrons is found. The branching ratios 
for heavy lepton decay were measured. Anomalous electron produc- 
tion was likewise observed in multiprong events. The semi-leptonic 
branching ratios for charmed particles into electrons was obtained 
under similar assumptions. Preliminary results are given. 40 refer- 
ences. (JFP) 


25293 (SLAC-PUB— 1664) Properties of eu events produced in 
e* —e™ annihilation. Perl, M.L. (Stanford Linear Accelerator Center, 
Calif. (USA)). Nov 1975. 38p. (CONF-750754—2). Dep. NTIS, PC 
A03/MF AOl1. 

From Summer Institute on Particle Physics; Stanford, CA, 
USA (21 Jul 1975). 

The properties of the ey events in e*e~ annihilation are 
described as well as the relation of those properties to various 
hypotheses as to the nature of the events. New evidence is also 
presented using improved muon—pion separation. Angular and mo- 
mentum distributions and cross sections are discussed. The data are 
consistent with the production of pairs of new particles. 17 refer- 
ences. (JFP) 


25294 (SLAC-PUB—1706) Total hadron cross section, new par- 
ticles, and muon electron events in e*e” annihilation at SPEAR. 
Richter, B. (Stanford Linear Accelerator Center, Calif. (USA)). Jan 
1976. Contract EY-76-S-03-0326. 35p. (CONF-7511140—1). Dep. 
NTIS, PC A03/MF AO1. 

From Symposium on electron and photon interactions in 
resonance region; Tokyo, Japan (25 Nov 1975). 

The review of total hadron electroproduction cross sections, 
the new states, and the muon—electron events includes large amount 
of information on hadron structure, nine states with width ranging 
from 10’s of keV to many MeV, the principal decay modes and 
quantum numbers of some of the states, and limits on charm particle 
production. 13 references. (JFP) 


25295 (SLAC-PUB—1741) Excess muons and new results in psi 
photoproduction. Anderson, R.L. (Stanford Univ., Calif. (USA)). 
Apr 1976. Contract EY-76-S-03-0326. 18p. (CONF-760473—5). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on production of particles 
with new quantum numbers; Madison, WI, USA (22 Apr 1976). 

The goals of this experiment are to determine directly 
sigma(psi N) by determining the A dependence of the diffractive 
photoproduction cross section on Be and Ta, to study the energy 
dependence of psi photoproduction verifying the large change in 
magnitude between the previous measurements at 11 and above 13 
GeV looking if possible for a pseudo-threshold corresponding to 
charm threshold at about 13 GeV, and to look for prompt leptons in 
photoproduction in particular for a threshold effect to see if they 
might be due to the leptonic decays of the D meson. The above 
goals were attained. A lepton signal of significant excess at 20 GeV 
photon energy was observed. 2 references. (JFP) 


25296 (SLAC-PUB— 1873) Hadron production in e* e~ annihila- 
tion. Lueth, V. (Stanford Linear Accelerator Center, Calif. (USA)). 
Jan 1977. Contract EY-76-S-03-0376. 90p. (CONF-7609169—1). 
Dep. yy be PC A0S5/MF AO1. 

rom 10. international school for high energy physics; Baku, 
USSR (25 Sep 1976). 
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The lectures cover recent results on hadron production by 
e* e~ annihilation. Included are total hadronic cross section and scale 
invariance as applied to e*e~ annihilation, the present status of the 
6 ae et ee modes of the narrow 
resonances, and the recent discovery of charmed mesons. 93 refer- 
ences. (JFP) 


25297 (SLAC-PUB—1888) Production of new particles in elec- 
tron-positron annihilation. Gilman, F.J. (Stanford Linear Accelerator 
Center, Calif. (USA)). Feb 1977. Contract EY-76-S-03-0376. 22p. 
(CONF-770124—7). Dep. NTIS, PC A02/MF AO1. 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

A number of areas are reviewed where there is important 

progress in the production of new particles in electron—positron 

annihilation, but of a more detailed quantitative nature. Charmonium 
states, charmed mesons, and evidence for a charged heavy lepton are 
covered. 50 references. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 25263, 25295, 25304 


25298 (BNL—23676) Neutrino production of “new” particles in 
bubble chambers. Samios, N.P. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-7u-C-02-0016. 16p. ( 
710751—3). Dep. NTIS, PC A02/MF A01 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

Some results from the study of neutrino interactions above | 
GeV are s which are relevant to the utility of such 
investigations for unearthing new phenomena. The variety of experi- 
mental searches and their relevance, bubble chamber techniques, 
review of the Glashow—Iliopoulos—Maiani model predictions for 
leptonic decay, and some experimental results for charmed and 
strange particle phenomena, di-lepton results, nonleptonic decay of 
OEP) evidence for D® production, and heavy leptons are discussed. 


25299 (COO—3072-81) Measurement of inclusive muon pair pro- 
os a~, and proton beams with a large accept- 
ance spectrometers. Brason, J. ‘G. (Princeton Univ., N.J. (USA). Ele- 
men Particles Lab.) M May 1977. Contract EY-76-C-02-3072. 84p. 


duction by 


NTIS, MF A01. 

Portions of document are illegible. 

Inclusive muon pair production by 225 GeV/c 7*, m~ and 
proton beams incident upon carbon and tin targets was measured 
over a — range of kinematic variables (2m/sub p/ < m/sub pp 
< 1 GeV/c?, 0 < x/sub F/ < 1, P/sub perpendicular to/ < 4 
GeV/c and vertical bar cos theta* vertical bar < .3). The value of 
the invariant cross section E d‘si dmdx/sub f/dp?/sub perpen- 
dicular to/ is presented as a function of these variables. The vector 
mesons rho, w, phi, J and psi’ appear in the data along with 
apparently Ronresonant b-pairs. By looking for additional muons 
accompanying J — w* uw events, a 1.0% upper limit on Production 
of pairs of charmed particles in association with the J is obtained. 
Aspects of the continuum muon pair data are compared to Drell- Yan 
model calculations. The ratio of p-pairs produced by m* beam 
particles to y-pairs produced by 7” beam particles supports electro- 
magnetic production at high mass. 


25300 Case for charmed mesons. Goldhaber, G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Comments Nucl. 
Part. Phys.; 7: No. 4, 97-105(Aug 1977). 

In May/June 1976 a narrow state was observed at SPEAR, 
using the SLAC-LBL detector, at a mass M approximately = 1865 
MeV/c? and decaying into K~* w*~, K~* *~ a* a and the exotic 
K~* m*~ a*~. Evidence is considered supporting the theory that 
there could be something new and very interesting here. A detailed 
comparison with a K* on the one hand and the charm model on the 
other is given. 


25301 Comparing neutrino and antineutrino scattering. Barish, 
B.C. (California Inst. of Tech., Pasadena). pp 13-24 of In Weak 
interaction physics, 1977. Lichtenberg, D DB (ed.). New York; 
American Institute of Physics (1977). 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

See CONF-770543—. 

The charged current interaction is considered. The present 
situation with respect to the indications of new physics at high 
energies, especially in the context of what can be learned by compar- 
ing unten with antineutrino production is reviewed. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 25291, 25299 
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25302 (ANL-HEP-CP—77-80) Recent results on polarization 
phenomena. Spinka, H. (Argonne National Lab., IIl. (USA). Buty 
Contract W-3l- 109-ENG-38. 19p. (CONF- 771089—2). Dep. NT 

PC A02/MF AOl. 

From Particles and fields meeting; Argonne, IL, USA (6 Oct 
1977). 

The topics relating to polarization phenomena discussed in- 
clude the structure in certain pp spin observables with new results 
also presented and possibly indicating the existence of a dibaryon 
resonance, inclusive proton polarization, and pp elastic scattering at 
— energy. Some general features of the data are discussed. 23 

erences (JFP) 


25303 (N—77-28057) Unusual interactions above 100 TeV: a 
review of cosmic ray experiments with emulsion chambers. Yodh, D.B. 
(National Aeronautics and S Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Jul 1977. Contract NSF 
PHY-77-01438. 37p. (NASA-TM-X—71358; X—661-77-174). NTIS 
PC A03/MF AOl1. 

A method is given for analyzing the space correlated collec- 
tion of jets (gamma ray families) with energies greater than 100 TeV 
in Pb or Fe absorber sampled by photosensitive layers in an emulsion 
chamber. Events analyzed indicate large multiplicities of particles in 
the primary hadron-air interaction, and a marked absence of neutral 
pions. 


25304 (TID—28036) oy: for charmed particle production in 
proton—proton collisions at the CERN—ISR. Marsh, W.L. (Califor- 
nia Univ., Riverside (USA)). Jun 1977. Contract EY-76-S-03-0326- 
107. 145p. NTIS, MF A011. 

Thesis. Portions of document are illegible. 

Experimental results on a search for charmed particle produc- 
tion in proton-proton collisions at the center of mass energy (Vs) of 
53 GeV are presented. A search was made for evidence of electron- 
strange particle coincidences, a signature of charmed particle pro- 
duction. The inclusive e/7 ratio was measured with a magnetic 
oon med located at 32° from Beam 1 of Intersection 16 of the 

ERN Intersecting Storage Rings (ISR). The ¢/7 ratio from direct 
(unknown) sources was found to rise from 1.06 x 10~* at p/sub 
perpendicular to/ = 1.5 GeV/c to 5.53 x 10°‘ at p/sub perpendicu- 
lar to/ = 0.25 GeV/c. One possible source for this signal is the semi- 
leptonic decay of charmed particles (e.g. D — K°ev). If so, then 
electron-strange particle (e.g., A°KK°) coincidences are expected. 
The charged decay products of A° and K° were detected in a 
multiparticle spectrometer surrounding Beam 1 downstream of the 
intersection. To determine if there is an electron-strange particle 
correlation, the number of A°’s (K°’s) in coincidence with an 
electron in the 32° spectrometer was compared with the number of 
A's (K°’s) in coincidence with a hadron in the same kinematic range. 
No evidence for an enhanced production of strange particles with 
electrons relative to hadrons was found. However, given the accept- 
ance of the apparatus, the absence of a signal is consistent with 
current models of charmed particle production and decay. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 25294, 25299 


25305 (SLAC- -PUB—1886) Study of Kz scattering using the 
reactions K*-p — K*-7*n at 13 GeV. Estabrooks, P.; Carnegie, 
R.K.; Martin, A.D.; Dunwoodie, W.M.; Lasinski, T.A; Leith, 
D.WGS. (McGill Univ., Montreal, Quebec (Canada); Carleton 
Univ., Ottawa, Ontario (Canada); Durham Univ. (UK); Stanford 
Linear Accelerator Center, Calif. (USA)). Feb 1977. Contract EY- 
76-S-03-0376. 24p. (CONF-760719—40). Dep. NTIS, PC A02/MF 
AOi. 

From 18. international conference on high energy physics; 
Tbilisi, USSR (15 Jul 1976). 

High statistics data for the reactions K*~ p + K*~ w*n at 13 
GeV were obtained in a spectrometer experiment performed at 
SLAC. For each reaction, a t-dependent parametrization of the 
production amplitudes provides information on both the Ka mass 
dependence of the production mechanisms and on K7 scattering. 
Knowledge of the t-dependence then allows a calculation of the K7r 
partial wave amplitudes for Ka masses from 0.7 to 1.9 GeV. Besides 
the leading J/sup P/ = 1~, 2*, and 3~ resonances at M/sub K2r/ = 
0.896, 1.433, and 1.78 GeV, there is evidence in two of the four 
possible partial wave solutions for a broad P-wave resonant-like 
structure in the region of 1700 MeV. the K* 7* reaction is dominat- 
ed by S-wave scattering with a total cross section of 5.2 mb. The I 

= 1/2 S-wave magnitude rises slowly and smoothly to a maximum 

near 1400 MeV, but then decreases rapidly between 1400 and 1600 
MeV. This structure may possibly be associated with an S-wave 
resonance near 1500 MeV. Both the I = 1/2 S-wave below 1400 
MeV and the I = */, S-wave are well described by an effective 
range parametrization. 
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PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 25257 


25306 (BNL—23585) Status of conserved quantum numbers. 
Goldhaber, M. (Brookhaven National Lab., Upton, N.Y. (USA)). 
ag _— EY-76-C-02-0016. 18p. (CONF-7710107—2). NTIS, 
AOl. 

From Conference on parity nonconservation, weak neutral 
currents and gauge theories; Batavia, IL, USA (20 Oct 1977). 

Portions of document are illegible. 

The status of the conserved quantum numbers is discussed 
including the historical development, the kinds of conservation laws, 
empirical tests, and particle decays. 19 references. (JFP) 


25307 (COO—2009-130) New developments in high energy phys- 
ics. Neal, H.A. (Indiana Univ., Bloomington (USA). Dept. of Phys- 
ics). 1977. Contract EY-76-S-02-2009. 32p. (CONF-770469—1). Dep. 
NTIS, PC A03/MF AOl1. 

From Scientific day of lectures; Baltimore, MD, USA (28 
Apr 1977). 

Some of the important developments in the field of high 
energy physics are reviewed. Starting a the status of knowledge 
of the structure of matter the details of experiments leading to the 
discovery of charmed particles and psi resonances are emphasized. 
Also some of the areas of activity of the Indiana University High 
Energy group are reviewed and related to the principal unsolved 
problems in the field. (JFP) 


25308 (SLAC-PUB—1732) Leptons as a probe of hadronic struc- 
ture. Gilman, F.J. (Stanford Linear Accelerator Center, Calif. 
(USA)). Apr 1976. Contract EY-76-S-03-0326. 46p. (CONF- 
weeny Dep. NTIS, PC A03/MF AO1. 

From Summer Institute on Farticle Physics; Stanford, CA, 
USA (21 Jul 1975). 

Lectures are given on some of the theoretical ideas involved 
in electroproduction, neutrino production and electron—positron 
annihilation into hadrons. In so doing a study is simultaneously made 
of both the short distance behavior of products of currents and 
hadron structure. 56 references. (JFP) 


25309 (SLAC-PUB—1756) Hadron final states in deep inelastic 

processes. Bjorken, J.D. (Stanford Linear Accelerator Center, Calif. 
(USA). May 1976. Contract EY-76-S-03-0326. 64p. Dep. NTIS, PC 
A04/MF AOl1. 

Lectures are presented dealing mainly with the description 
and discussion of hadron final states in electroproduction, colliding 
beams, and neutrino reactions from the point of view of the simple 
parton model. Also the space-time evolution of final states in the 
parton model is considered. It is found that the picture of space-time 
evolution of hadron final states in deep inelastic processes isn’t 
totally trivial and that it can be made consistent with the hypotheses 
of the parton model. 39 references. (JFP) 


25310 (SLAC-PUB—1777) High-p/sub perpendicular/ dynam- 
ics. Biorken, J.D. (Stanford Linear Accelerator Center, Calif. 
(USA)). Jul 1976. Contract EY-76-S-03-0326. 66p. (CONF-750754— 
3). Dep. NTIS, PC A04/MF AO1. 

From Summer Institute on Particle Physics; Stanford, CA, 
USA (21 Jul 1975). 

New ISR data are used selectively to illuminate the status of 
the hard collision model. The hard collision model is first formulated 
in terms of three general hypotheses about the phase-space popula- 
tions of produced particles in the high transverse momentum events. 
The hard-collision mechanism is illustrated by examining the theory 
of pp collisions which include exchange of a high transverse momen- 
tum photon. Also more specific models of the binary hard-collisions 
are discussed in particular, the constituent interchange model. 14 
references. (JFP) 


25311 (SLAC-PUB—1937) Jet production and the dynamical 
role of color. Brodsky, S.J. (Stanford Linear Accelerator Center, 
Calif. (USA)). May 1977. Contract EY-76-S-03-0376. 22p. (CONF- 
770319—8). Dep. NTIS, PC A02/MF AOl1. 

From 12. Rencontre de Moriond; Haute-Savoie, France (6 
Mar 1977). 

It is discussed how multiparticle jets which originate from 
quark:, multiquarks, hadrons, or gluons can be distinguished by their 
quantum number retention, leading particle distributions, and ha- 
dronic multiplicity. The possible quantitative connection between 
initial color separation and hadron multiplicity is emphasized. Evi- 
dence for wee quark exchange as a dominant hadronic mechanism is 
presented. Also discussed are several new mechanisms for gluon jet 
production. Finally, the possibility of utilizing a high multiplicity 
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trigger to expose gluon exchange and production contributions in 
hadron- and lepton-induced reactions are considered. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 25297 


25312 (SLAC-PUB—1750) Total cross section for e* e~ — ha- 
drons and its associated spectroscopy at SPEAR. Lynch, H.L. (Stan- 
ford Linear Accelerator Center, Calif. (USA)). May 1976. Contract 
EY-76-S-03-0326. 21p. (CONF-760473—4). Dep. NTIS, PC A02/ 
MF AOl. 

From International conference on production of particles 
with new quantum numbers; Madison, WI, USA (22 Apr 1976). 

The relation between the cross section for e* e~ —> hadrons 
and pp — e*e” + hadrons is briefly discussed. The structure of 
these cross sections is described in detail and its implications pointed 
out. 8 refs. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 25319 


25313 (SLAC-PUB—1935) » — e + y: why so interesting. 
Humpert, B. (Stanford Linear Accelerator Center, Calif. (USA)). 
May 1977. Contract EY-76-S-03-0376. 48p. (CONF-770477—1). 
Dep. NTIS, PC A03/MF AO1. 

From Swiss Physical Society Spring Session; Lausanne, Swit- 
zerland (14 Apr.1977). 

The attempts at an implementation of muon number noncon- 
servation in the gauge theory framework are presented. After dis- 
cussing the experimental and theoretical constraints in constructing 
models, the proposed explanations for a possible violation of muon 
number are emphasized and the experimental implications investigat- 
ed. The background of »p — e + y due to radiative muon decay is 
analyzed with the conclusion that it cannot explain the six events 
seen at SIN. 


25314 Weak interaction physics, 1977. Lichtenberg, D.B. (ed.). 
New York; American Institute of Physics (1977). 160p. (CONF- 
770543—). 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

e conference contained nine papers, one of which, having 

conference number Conf: 770543-1, appeared previously in ERA. 
Separate abstracts were prepared for eight papers. (JFP) 


25315 What we know and what we want to know about the weak 
interactions. Wolfenstein, L. (Carnegie-Mellon Univ., Pittsburgh). PP 
1-12 of In Weak interaction physics, 1977. Lichtenberg, D.B. (ed 
New York; American Institute of Physics (1977). 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

See CONF-770543—. 

The development of the standard form of Weinberg-Salam 
theory is briefly reviewed. Tests of the neutral current predicted by 
the theory are discussed. Possible alternative forms that might be 
required to fit recent experiments are discussed. 


25316 Semileptonic weak interactions in nuclei. Walecka, J.D. 
(Stanford Univ., CA). pp 125-147 of In Weak interaction physics, 
1977. Lichtenberg, D.B. (ed.). New York; American Institute of 
Physics (1977). 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

See CONF-770543—. 

A general analysis of semi-leptonic weak interactions in nuclei 
(neutrino reactions, charged-lepton capture, and B-decay) is present- 
ed in parallel with electron scattering (e,e’) through the electromag- 
netic interaction. It is argued that (e,e’) can be used as a known 
probe to measure nuclear transition densities which can then be used 
as known analyzers in studying the nature of the weak interactions. 
Weak coupling constants, second-class currents, neutrino interac- 
tions, and weak neutral currents are examined. Simultaneously, 
reliable predictions for as-yet-unmeasured weak nuclear processes 
are obtained. Several examples are discussed. 


STRONG INTERACTIONS, GENERAL 


25317 (LBL—7235) Self-consistent model calculations of the or- 
dered S-matrix and the cylinder correction. Millan, J. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1977. Con- 
tract — 68p. Dep. NTIS, PC A04/MF A0O1. 
esis 

The multiperipheral ordered bootstrap of Rosenzweig and 
Veneziano is studied by using dual triple Regge couplings exhibiting 
the required threshold behavior. In the interval -0.5 less than or 
equal to t less than or equal to 0.8 GeV? self-consistent reggeon 
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couplings and propagators are obtained for values of Regge slopes 
and intercepts consistent with the physical values for the leading 
natural-parity Regge trajectories. Cylinder effects on planar pole 
positions and couplings are calculated. By use of an unsymmetrical 
planar m—rho reggeon loop model, self-consistent solutions are 
obtained for the unnatural-parity mesons in the interval -0.5 less than 
or equal to t less than or equal to 0.6 GeV”. The effects of other 
Regge poles being neglected, the model gives a value of the 7—eta 
splitting consistent with experiment. 24 figures, 1 table, 25 refer- 
ences. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 25318 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 25310, 25312 


25318 (LBL—6735) Ordered S-matrix approach to the topologi- 
cal expansion fer baryons and mesons. Stapp, H.P. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 16 Aug 1977. Contract 
W-7405-ENG-48. 90p. Dep. NTIS, PC A05/MF AO1. 

A proposal is made for extending to processes involving 
baryons the ordered Hilbert space approach to the topological 
expansion. The proposal is based on a topological classification 
scheme for baryonic processes that is similar to one used previously 
for the lowest-order contributions, but is in terms of the minimum 
number of reggeon closed loops instead of handles. 


FIELD THEORY 


25319 (SLAC-PUB—1966) Recent advances in bound state 
quantum electrodynamics. Brodsky, S.J.; Lepage, G.P. (Stanford 
Linear Accelerator Center, Calif. (USA)). Jun 1977. Contract EY- 
76-S-03-0326. 24p. (CONF-770392—1). Dep. NTIS, PC A02/MF 
AOl. 

From 4. international colloquium on advanced computing 
methods in theoretical physics; Saint Maximin, France (21 Mar 
1977). 

Recent developments are reviewed in four areas of computa- 
tional quantum electrodynamics: a new relativistic two-body formal- 
ism equal in rigor to the Bethe-Salpeter formalism but with strong 
calculational advantages is discussed; recent work on the computa- 
tion of the decay rate of bound systems (positronium in particular) is 
presented; limits on possible composite structure of leptons are 
discussed; a new multidimensional integration program (‘VEGAS’) 
suitable for higher order calculations is presented. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


25320 (BNL-NCS—23556) Reference nuclear data for space 
technology. Burrows, T.W.; Holden, N.E.; Pearlstein, S. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 1lp. (CONF-771109—89). NTIS, MF A0O1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Specialized bibliographic searches, data compilations, and 
data evaluations help the basic and applied research scientist in his 
work. The National Nuclear Data Center (NNDC) collates and 
analyzes nuclear physics information, and is concerned with the 
timely production and revision of reference nuclear data. A fre- 
quently revised reference data base in computerized form has the 
reonag 4 of large quantities of data available without publication 
delays. The information normally handled by coordinated efforts of 
NNDC consists of neutron, charged-particle, nuclear structure, ra- 
dioactive decay, and photonuclear data. 2 figures. (RWR) 


25321 (COO—2184-45) Nuclear chemistry progress report. 
(Princeton Univ., N.J. (USA)). 1977. Contract EY-76-S-02-2184. 
35p. Dep. NTIS, PC A03/MF AOI. 

Research in the physics department at Princeton University is 
reviewed briefly. Results on the Coulomb capture of negative muons 
by the binary alloy systems Cu/Al and Ag/Zn show that (within 
experimental error) there is no change in the per atom p™ capture 
probability when the atomic ratio in these alloys varies over a range 
of approximately 40. The K muonic x-ray intensity pattern observed 
from p capture in atmospheric N2 was strikingly different from that 
observed when yp is captured by N atoms in a condensed phase; this 
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difference was interpreted in terms of differing states of ionization 
during the capture cascade. The (p,t) reaction was used to study 
states in 7Pb, Ir, ‘Ir, and Lu. Triton energy spectra are 
shown, along with an energy-level diagram of the states deduced in 
1747 yu. 13 figures, 6 tables. (RWR) 


25322 (LA—7066-PR) Applied nuclear data research and devel- 
opment. Progress report, July 1—September 30, 1977. Baxman, C.I1.; 
Young, P.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Dec 
1977. Contract W-7405-ENG-36. 43p. Dep. NTIS, PC A03/MF 
AOl. 

This progress report describes the activities of the Los 
Alamos Nuclear Data Group for the period July 1 through Septem- 
ber 30, 1977. The topical content is summarized in the contents. 


25323 (TID—27909) Technical report. (Colorado 
Univ., Boulder (USA)). 1 Nov 1977. Contract EY-76-C-02-0535. 
181p. Dep. NTIS, PC A09/MF AO1. 

Separate abstracts were prepared for individual sections. 
(JFP) 


25324 (UCRL—50400(Vol.19)) Neutron-induced angular and 
energy distributions: graphical experimental data. Cullen, D.E.; 
Howerton, R.J.; MacGregor, M.H.; Perkins, S.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Apr 1977. Con- 
tract W-7405-ENG-48. 18p. Dep. NTIS, PC AE06/MF AO1. 

Graphs of neutron-induced distributions have been generated, 
based on the data found in the Experimental Cross Section Informa- 
tion Library (ECSIL) as of April 1, 1977. Angular and energy 
distributions as well as Legendre coefficients have been presented 
for all secondary particles emitted from the nucleus (e.g., neutrons, 
protons, deuterons, etc.). The data have been plotted with error bars 
when they have been available. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


25325 (TID—27909, pp 155-158) *He,(p,d)*He reaction at E/ 
sub p/=770 MeV. Rost, E.; Shepard, J.R.; Sparrow, D.A. 1 Nov 
1977. 

In Technical progress report. 

The reasons for discrepancies reported previously for the 
*He(p,d)*He reaction at 770 MeV are explained using exact finite- 
range calculations and an uncorrelated n + *He wave function tied 
to electron scattering data. The angular distributions are shown. 8 
references. (JFP) 


25326 Muon capture by light nuclei. Primakoff, H. (Univ. of 
Pennsylvania, Philadelphia). pp 85-103 of In Weak interaction phys- 
ics, 1977. Lichtenberg, D.B. (ed.). New York; American Institute of 
Physics (1977). 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

See CONF-770543—. 

A review is presented of the theory of muon capture by 
selected light nuclei. Comparison with experiment is stressed, and 
conclusions are drawn regarding the validity of CVC and PCAC, 
the presence of second-class currents, and the importance of meson- 
exchange effects. 


NUCLEAR PROPERTIES AND REACTIONS, A =1- 
5, EXPERIMENTAL 


RADIOACTIVE DECAY 


25327 (MLM—2458) Tritium half-life. Rudy, C.R.; Jordan, 
K.C. (Mound Lab., Miamisburg, Ohio (USA)). 22 Dec 1977. Con- 
tract EY-76-C-04-0053. 13p. Dep. NTIS, PC A02/MF AO1. 

Least squares analyses of calorimetric measurements made at 
Mound Laboratory on two tritide compounds over a period of 18 y 
were performed to determine the half-life of tritium. A half-life of 
12.3232 +- 0.0043 mean solar years was obtained. 


ENERGY LEVELS AND TRANSITIONS 


25328 (TID—27909, pp 39-40) Reaction ‘C(t,p)'*C at 23.0 
MeV. Flynn, E.R.; Peterson, R.J.; Sercely, R.R. 1 Nov 1977. 

In Technical progress report. 

The carbon 16 nucleus is investigated using the reaction 
4C(t,p)*®C at 23.0 MeV. A composite spectrum is shown. The 
levels of **C are seen and discussed regarding the angular distribu- 
tions. 2 references. (JFP) 
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NUCLEAR REACTIONS AND SCATTERING 


25329 (TID—27909, pp 19-21) Proton particle-hole interaction 
levels in ‘14 1*Sn. Emigh, R.A.; Lind, D.A.; Smith, P.A. 1 Nov 1977. 
In Technical progress report. 
Sample deuteron spectra from the *'*In(*He,d)'"*Sn and 
115In(*He,d)"*Sn reactions for the purpose of studying energy 
levels are shown. The analysis is in progress. 3 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 25332 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25326 


25330 (TID—27909, pp 158-160) Test of DWBA description of 
12C(p,d)''C reaction at intermediate energies. Shepard, J.R.; Spar- 
row, D.A.; Kaellne, J. 1 Nov 1977. 

In Technical progress report. 

Exact finite-range DWBA calculations were performed for 
the '*C(p,d) reaction at 300 at 450 MeV. At these energies the node 
in the momentum space nuclear wave function produced the distinc- 
tively shaped angular distributions shown. The DWBA predictions 
are stable against reasonable variations in optical potentials. It is 
submitted that it is this minimum not observed in the relatively 
featureless data at 121.2 and 700 MeV which will make comparison 
with experiment a definitive test of the DWBA at intermediate 
energies. Calculations of the analyzing power are also discussed. 3 
references. (JFP) 


25331 (TID—27909, pp 162-163) Pion induced monopole excita- 
tions. Sparrow, D.A.; Gerace, W.J. 1 Nov 1977. 

In Technical progress report. 

A study of pion-induced reactions was carried out in an 
attempt to investigate the sensitivity of monopole transitions to 
nuclear structure and reaction models and to motivate experimental 
work. Calculations were performed for excitation of the first Lapla- 
cian optical potentials. Differential cross sections are plotted for 
2C(a,m~ )'*C to the O* state at 7.65 MeV and compared with 
DWBA calculations using the Kisslinger and local-Laplacian poten- 
tials. An alternate local-Laplacian potential is also shown. 2 refer- 
ences. (JFP) 


25332 (TID—27909, pp 163) Quadrupole contributions to pion 
double analog, charge exchange scattering. Rosenthal, A.S.; Sparrow, 
D.A. 1 Nov 1977. 

In Technical progress report. 

The differential cross section for the reaction 
18Q(a*,7~ )'®Ne leading to the O* ground state (the double analog 
state of the '*O target) was calculated using a generalized optical 
potential and a pion-coupled channel code. Two intermediate ‘°F 
states were considered, the usual O* analog of the ‘*O ground state 
and also the 2* state which is the analog of the first excited 2* state 
in '*O. The paths for the two states and the cross sections are 
discussed. 2 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 25337, 25338 


25333 (TID—27909, pp 123-131) '*C(p,d)"'C reaction at E/sub 
p/=121.1 MeV. Shepard, J.R.; Anderson, R.E.; Kraushaar, J.J.; 
Comfort, J.R. (Univ. of Pittsburgh). 1 Nov 1977. 

In Technical progress report. 

The 'C(p,d)!'C angular distributions for all known levels in 
™C up to 8.67 MeV were measured. The 6.34 MeV '/2* level was 
very weakly excited and seen at one angle. The states at 8.66 and 
8.70 were not resolved. The individual level observations and their 
analysis are discussed. 11 references. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25328, 25333, 25358 


25334 (TID—27909, pp 21) Proton transfer reactions on ‘C, 
Peterson, R.J.; Sercely, R.R.; Flynn, E.R. 1 Nov 1977. 
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In Technical progress report. 

The reaction '*C(t,a)'*B is investigated in order to obtain the 
spectroscopic factor for the p/sub '/2/ proton shell in *C. The 
angular distribution and spectroscopic factor are considered. The 
analysis is in progress. (JFP) 


25335 (TID—27909, pp 84) Inelastic scattering to high lying O* 
levels in '*O-. Sercely, R.R.; Sparrow, D.A.; Shepard, J.R.; Cecil, 
F.E. 1 Nov 1977. 

In Technical progress report. 

Cross sections for proton inelastic scattering to high lying 
levels in oxygen-16 are studied in an incomplete experiment. The 
magnitudes of these cross sections are discussed. 2 references. (JFP) 


25336 (TID—27909, pp 109-111) Energy dependence of two- and 
four-nucleon removal. Smith, G.R. (Los Alamos Scientific Lab., 
NM); Boudrie, R.L.; Kraushaar, J.J.; Peterson, R.J.; Ristinen, R.A.; 
Morris, C.L.; Bolger, J.E.; Braithwaite, W.J.; Moore, C.F.; Smith, 
L.E. 1 Nov 1977. 

In Technical progress report. 

An attempt was made to probe the reaction mechanisms for 
the pion-induced two- and four-nucleon removal processes. Targets 
of **O and *C were bombarded with a beam of positive pions 
whose kinetic energy was varied in seven steps between 75 and 290 
MeV. De-excitation yy rays in residual nuclei corresponding to two- 
nucleon removal from '*C and four-nucleon removal from '*O were 
detected. Some sample spectra are shown. Also cross sections and 
excitation functions are found. (JFP) 


25337 (TID—27909, pp 114-115) zip scattering from '*O, Iver- 
sen, S.; Obst, A.; Seth, K.K. 1 Nov 1977. 

In Technical progress report. 

Elastic and inelastic 7* and 7 scattering from '*O was 
measured at 230 MeV. Absolute and differential cross sections were 
determined. A clear and large quantitative difference for the 2* state 
was found, implying the sensitivity of pion scattering to a nuclear 
excitation primarily due to rearrangements of the neutron distribu- 
tion. It is therefore concluded that pion reactions will reveal details 
of nuclear structure. 1 reference. (JFP) 


25338 (TID—27909, pp 131-133) (p,t) reaction at higher energy. 
Shepard, J.R. (Univ. of Pittsburgh); Anderson, R.E.; Kraushaar, J.J.; 
Ristinen, R.A.; Comfort, J.R.; Bacher, A.C. 1 Nov 1977. 

In Technical progress report. 

A study is made of the energy dependence of the (p,t) 
reaction using the **Fe(p,t)®5*Fe and 7°°Pb(p,t)?°*Pb reactions at 80 
MeV. The -'2C(p,t)'°C reaction was also observed. A typical spec- 
trum, angular distributions for the various levels, and some enhance- 
ments are discussed. Since one purpose of this work is to assess the 
applicability of the two families of mass-three optical potentials 
which are presently available it is noted that the data are sensitive to 
small changes in the other optical model parameters. 2 references. 
(JFP) 


25339 (TID—27909, pp 160-161) Single-particle potentials con- 
structed from electron elastic scattering data. Shepard, J.R.; Kacz- 
kowski, P. 1 Nov 1977. 

In Technical progress report. 

An attempt is made to determine the parameters of a single- 
particle potential which gives wave functions with the proper high 
momentum behavior by requiring that the resulting nuclear matter 
density be consistent with high momentum transfer electron scatter- 
ing data. The well parameters for '*C are shown. 5 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
25340 (TID—27909, pp 67) Negative parity spectrum of *°Si. 
Smith, P.A.; Emigh, R.A.; Anderson, R.E. 1 Nov 1977. 

In Technical progress report. 

Spectra and preliminary angular distributions are given for 


the ?7Al(a,p)*°Si reaction at 35.3 MeV. It is indicated that negative- 
parity can easily be identified. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25340, 25342 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


25341 (TID—27909, pp 153) “*Ca(*He,t)**Se reaction. Kunz, 
P.D.; Charlton, L.A. (Univ. of California, Berkeley). 1 Nov 1977. 

In Technical progress report. 

The sequential transfer was studied using an exact finite range 
formalism. It is concluded that the (*He,t) reaction on “*Ca is not 
understood by the usual mechanisms that are involved. Several 
——— of this discrepancy are possible and are discussed. 2 
references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 25338, 25345 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25338 


25342 (CONF-771059—4) Elastic scattering of identical ions: 
325 + 32S and “Ca + “Ca. Henning, W. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 47p. Dep. NTIS, PC 
A03/MF AO1. 

From Symposium on heavy-ion elastic scattering; Rochester, 
NY, USA (25 Oct 1977). 

Elastic scattering between identical nuclei was investigated. 
The specific kinematical behavior of a symmetric system may en- 
hance certain characteristics of the reaction, which in turn may be 
used to deduce parameters of the ion-ion interaction. The specific 
kinematic features discussed are the occurrence of only even partial 
waves, the coherent interference of scattering amplitudes originating 
from complementary scattering angles and consequently from differ- 
ent distances of closest approach, and the kinematic matching condi- 
tions for quasielastic transfer reactions in a symmetric system which 
are expected to influence the surface transparency of the optical 
potential. While the discussed experimental data seem to reveal 
sensitivity to these features the results are ambiguous. 


25343 (CONF-771059—5) **O + ‘Ca inelastic scattering and 
the elastic scattering wave function. Rehm, K.E.; Henning, W.; 
Erskine, J.R.; Kovar, D.G. (Argonne National Lab., Ill. (USA)). 
poy Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF 

From Symposium on heavy-ion elastic scattering; Rochester, 
NY, USA (25 Oct 1977). 

The **O + “Ca inelastic scattering has been measured at 60- 
MeV incident energy, and evidence has been found in support of an 
explicit coupling between direct and elastic channels. The measure- 
ments were extended over a large angular range and in particular to 
very forward angles. The ratio of cross sections between extreme 
forward and backward angles proved very useful in studying the 
underlying reaction mechanism. 


25344 (TID—27909, pp 38-39) **K(a,p)**Ca reaction to high 
excitations. Peterson, R.J.; Smith, P.A.; DiGiacomo, N.J.; Smith, 
G.R. 1 Nov 1977. 

In Technical progress report. 

A multiplet of states were observed in the **K(a,p)*#Ca 
reaction to high excitations at 35.2 MeV. This multiplet as well as a 
strong excitation of states near 8 MeV is described. Angular distribu- 
tions, cross sections, spins, parities are studied. 2 references. (JFP) 


25345 (TID—27909, pp 70-73) *Sc(a,p)**Ti reaction. Smith, 
P.A.; Smith, G.R.; DiGiacomo, N.J.; Peterson, R.J. 1 Nov 1977. 

In Technical progress report. 

The Wi nae Abi reaction was studied at E = 35.3 MeV as 
part of a study of high spin states of (f/sub 7/2/)* form. Typical 
spectra are shown. Thus far only a preliminary analysis of some of 
the stronger states was done. The angular distribution of the state 
near 8 MeV is shown. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 25349 
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25346 (TID—27909, pp 56-59) Two-proton excitations at the 
Z=38 and Z=40 sub-shell closures. Anderson, R.E.; Batay-Csorba, 
P.: — R.A.; Flynn, E.R.; Lind, D.A.; Smith, P.A.; Zafiratos, 
C.D.; Alford, W.P. 1 Nov 1977. 

In Technical progress report. 

The *KreHen 88Sr and ®Sr(*He,n)®Zr reactions were 
studied to determine whether significant excited 0* strength was 
observed or whether these nuclei exhibited absence of excited state 
strength generally seen away from shell closures. Various properties 
of the levels are considered including angular distributions, spins, 

ities, interference, and enhancement. It is concluded that neither 
Sr nor Zr exhibit the strong — pairing vibration expected 
for a closed proton shell nucleus. (JFP) 


25347 (TID—27909, pp 87-92) High spin states in ** *’ **Zr, 
Kitching, J.E.; Batay-Csorba, P.A.; Fields, C.A.; Ristinen, R.A.; 
Smith, B.L. 1 Nov 1977. 

In Technical progress report. 

Levels populated by the "4,°*Sr(a,2ny)*6**Zr reactions and 
the *Sr(a,ny)*’Zr reaction were studied at bombarding energies of 
16.7 to 35 MeV. Also levels in *Zr populated by the *Y(p,2ny) 
reaction were studied at 22.7 MeV incident proton energy. The g- 
factor of the 8* state at 2887 keV in ®*Zr was also measured with the 
latter reaction using the perturbed angular correlation technique. A 
number of new high spin states in **Z and ®’Zr were observed, and a 
level scheme for *Zr was obtained for the first time. The levels 
observed were interpreted within a shell model context. Spins, 
parities, multiplets, transitions, and level structure and kinetics are 
discussed. 10 references. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25346, 25347 


25348 (TID—27909, pp 2-4) Level structure of **Rb. Shastry, 
S.; Peterson, R.J.; Emigh, R.A.; Anderson, R.E. 1 Nov 1977. 

In Technical progress report. 

The (p,d) reaction on a target of highly enriched **Rb was 
studied. Angular distributions, energy levels in **Rb, transitions, 
spins, parities, spectroscopic strengths, and radiative widthsare dis- 
cussed. One reference. (JFP) 


25349 (TID—27909, pp 60-61) Proton shell closures at Z=38. 
Anderson, R.E.; Batay-Csorba, P.A.; Emigh, R.A.; Lind, D.A.; 
Smith, P.A.; Zafiratos, C.D.; Alford, W.P. 1 Nov 1977. 

In Technical progress report. 

The /sup 78, 80, 82, 83, 84/Kr(*He,n) were studied and their 
spectra shown. The striking feature of these data is the lack of any 
significant excited state strength. The angular distribution for the 
8°Sr 0.84-MeV level is discussed. 1 reference. (JFP) 


25350 (TID—27909, pp 106-107) Elastic and inelastic scattering 
of 800 MeV protons from **Y and Zr. Boudrie, R.L.; Brissaud, I.; 
DiGiacomo, N.J.; Kraushaar, J.J.; Peterson, R.J.; Ristinen, R.A.; 
Smith, G.R. 1 Nov 1977. 

In Technical progress report. 

The elastic and inelastic scattering of 800-MeV protons from 
8°Y and Zr was studied. Preliminary excitation spectra are shown, 
and some possible conclusions to be drawn after the data analysis are 
noted. 2 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 25353, 25354 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 24057 


25351 Mass differences of proton-rich atoms near A = 116 and A 
= 190. UNISOR Consortium. (UNISOR, Oak Ridge, TN). pp 81-87 
of In Atomic masses and fundamental constants. Vol. 5. Sanders, 
tigi Na. A.H. (eds.). New York; Plenum Publishing Corp. 

Positron decay data for A = 114 and 190 mass regions are 
summarized, comparing experimental and predicted values. In the A 
= 114 region, radioactive xenon isotopes were produced by means 
of the **Pd (760, xn) reactions and iodine was produced via }*Rh 
(780, xn). Tantalum and tungsten targets were also bombarded with 
an c yield Tl and Pb isotopes for study of the A = 190 region. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 25355, 25356 
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25352 (TID—27909, pp 8-11) Level structure of **Rh via 
(*He,d) and (p,d) reactions. Smith, B.L.; Kraushaar, J.J.; Anderson, 
R.E.; Kitching, J.E.; Kluger, B.M.; Prull, D.E.; Ristinen, R.A. 1 
Nov 1977. 

In Technical progress report. 

As part of a continuing program to study multiplets formed 
by the last neutron and proton in odd-odd nuclei in the mass 100 
region, levels populated in the ''Ru(*He,d)’**Rh reaction were 
studied. Deuteron spectra, orbital angular momentum transfer to 
each level in '°*Rh, angular distributions, and ground-state configu- 
rations of the target nuclei are discussed. 4 references. (JFP) 


25353 (TID—27909, pp 16-19) Structure of the odd—odd nucle- 
us '!2Jn, Emigh, R.A.; Anderson, R.E. 1 Nov 1977. 

In Technical progress report. 

The level structure of *7In was observed with the 
1137n(p,d)'!7In and '1Cd(*He,d)?!*In reactions at 27 and 33.4 MeV 
respectively. The spectra are shown, and the structure of various 
levels described. Angular distributions are also shown. The analysis 
is as yet incomplete. 2 references. (JFP) 


25354 (TID—27909, pp 153-154) Effect of p-h corrections to the 
= pairing vibrations at Z=50. Kunz, P.D.; Flynn, E.R. 1 Nov 

In Technical progress report. 

The effect of the Coulomb contribution of the particle—hole 
interaction is investigated. The average excitation energy of the 
pairing vibration is predicted and agrees with the observed energy 
average. The values may be used to predict the centroid of the L = 
0 transitions to the 2p-lh proton states seen in the **In(*He,n)!27Sb 
reaction. The close agreement found shows that the effects of p-h 
om can be scaled with the number of particles and holes. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25291, 25350, 25351, 25352 


25355 (TID—27909, pp 62-64) Study of 2p—ih states in the 
Z=50 proton shell via the ‘** '**In(*He,n)'*® "!7Sb reaction. Ander- 
son, R.E.; Batay-Csorba, P.A.; Emigh, R.A.; Lind, D.A.; Smith, 
P.A.; Zafiratos, C.D.; Alford, W.P. 1 Nov 1977. 

In Technical progress report. 

Angular distributions for two strong states seen in the /sup 
113,115/In(*He,n) /sup 115,117/Sb reactions at 25 MeV are studied 
and indicate an 1 = 0 transition. The data analysis is still preliminary. 
3 references. (JFP) 


25356 (TID—27909, pp 67-70) (*He,n) reaction studies near 
N=82. Anderson, R.E.; Batay-Csorba, P.A.; Emigh, R.A.; Lind, 
D.A.; Smith, P.A.; Zafiratos, C.D.; Alford, W.P. 1 Nov 1977. 

In Technical progress report. 

The (*He,n) reaction was studied on the N = 82 isotones 
136Xe, 158Ba, Ce, and 42Nd. Also (*He,n) data were obtained for 
targets of the other isotopes of neodymium, /sup 144,146,148,150/ 
Nd. Transitions, levels, proton pairing strength distribution, and 
angular distributions are considered. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


25357 (ORNL-tr—4434) Spins of neutron resonances of ‘*’Er 
and '°Yb. Karazhavina, E.N.; Su, K.S.; Popov, A.B.; Faykov, Kh. 
1975. Translation by T.W. Appich Jr. from Soobshcheniya 
Ob’edinennogo Instituta Yadernykh Issledovaniy, Dubna, 1975. 11p. 
Dep. NTIS, PC A02/MF AOl. 

The results of the spin identification of the resonances of 
167Er and '*Yb are shown. For **’Er resonance spins were deter- 
mined up to 280 eV and for '”*Yb up to 600 eV. 11 references. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25351 


25358 (LA—7024-MS) Fast neutron capture cross sections of 
169Tm, ‘Ir, 1%Ir, and ‘Lu for 3 = E/sub n/ = 2000 keV. 
Macklin, R. L; Drake, D.M.; Malanify, J.J. . (Los Alamos Scientific 
Lab., N.Mex. (USA)). Nov 1977. Contract W-7405-ENG-36. 3p. 

Fast neutron capture cross sections of Tm, ''Ir, !*Ir, and 
15Tu, and the *Li(n,a)°H cross sections to which they are normal- 
ized are presented in tabular form for neutron energies between 3 
and 2000 keV. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 25351 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 25338 


25359 (TID—27909, pp 54-56) Proton pairing states observed in 
the °° Pb(*He,n)?"°Po reaction. Anderson, R.E.; Batay-Csorba, P.A.; 
Emigh, R.A.; Flynn, E.R.; Lind, D.A.; Smith, P.A.; Zafiratos, C.D. 
1 Nov 1977. 

In Technical progress report. 

The **Pb(a,p)”*’Bi reaction was studied at a bombarding 
energy of 35.5 MeV. A typical spectrum is shown. The word 
intensity ratio of two levels is also shown. 5 references. ( 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 25338, 25358, 25359 


Kaplan, M. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA). 
Chemistry). Oct 1977. Contract EY-76-S-02-3246. 59p. Dep. 1S, 
PC A04/MF AOl1. 

The experimental research dng consists of several inter- 
related parts: (1) Reactions of Very Heavy Ions with Complex 
Nuclei; (2) Studies of ee ee Nucleus Reactions Induced by 
Heavy Ions; and (3) Recoil Studies of Heavy Ion Reactions. Using 
solid-state detector telescopes and Pian detector telescopes 
we have studied the emission 0: *He and heavy 
fragments from the reactions of 720 MeV Kr with Au. Coinci- 
dence measurements between me charged particles and a heavy 
fragment indicate that most of the observed ‘He particles are 
evaporated by equilibrated Kr*-like and Au*-like excited products 
from deep inelastic reactions, but a significant number of preequili- 
brium ‘He particles seem to be emitted in directions normal to the 
separating fragments. Studies of angular correlations between two 
heavy fragments provide strong evidence for sequential fission of the 
Au®*-like reaction fragments, and the probability of this process has 
been estimated as a function of Q, the energy damping in the primary 
collision. Parallel studies of charged particle emission, fission, and 
evaporation residues in —— nucleus reactions map out the de- 
excitation characteristics of highly excited heavy nuclei as functions 
of E* and J. Results are presented for the compound nucleus ™Hg 
formed at matched excitation energies via different entrance chan- 
nels. 


25361 (TID—27909, +t 41-45) »*Pb(*He,p)??°Bi reaction. Pe- 
terson, R.J.; Anderson, R.E.; Fritts, M.J. 1 Nov 1977. 

In Technical rogress report. 

The energy levels of bismuth-210 studied in the reaction 
208 Pb(*He,p)?"°Bi are discussed as regards the spins and parities, 
multiplets, DWBA prediction, orbital angular momentum transfers, 
CEP) sections. This analysis is still being carried out. 6 references. 
JFP 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


25362 (UCRL—50400(Vol.15)(Pt.D)) Integrated system for pro- 
duction of neutronics and photonics calculational constants. Volume 
15, Part D. The LLL Evaluated Nuclear Data Library (ENDL): 
descriptions of individual evaluations for Z = 90 to 98. Howerton, 
R.J.; MacGregor, M.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 17 Jun 1977. Contract W-7405-ENG-48. 
196p. Dep. NTIS, PC A09/MF AO1. 

Evaluation procedures used to produce sets of evaluated data 
for the 33 heavy isotopes that fall in the range Z = 90 to Z = 98 are 
described. At the beginning of the discussion for each individual 
isotope, a computer-generated listing is given which summarizes the 
KW — of the data sets that are contained in the evaluation. 


SPONTANEOUS AND INDUCED FISSION 


25363 (COO—2176-45) Neutron spectroscopy. Progress report, 1 
October 1976—30 September 1977. Havens, W.W. Ir.; Melkonian, E.; 
Felvinci, J. (Columbia Univ., New York (USA). Dept. of Mechani- 
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cal and Nuclear ineering). 1977. Contract EY-76-S-02-2176. 46p. 
Dep. NTIS, PC A03/MF A0O1. 

During 1977 a six week run was performed at ORELA using 
the new data acquisition system based on the PDP-11. Coincident 
double energy fission fragments were measured as a function of 
neutron time-of-flight for *°Th, *°U and **Pu. Data was also 
obtained in the thermal energy region. Extensive results are reported 
on the 1976 ?°Th measurements with 2 families of widely differing 
fission widths determined. Earlier results on the variation of the ratio 
of symmetric to asymmetric mass division on ***Pu fission were 
confirmed. Variations in the total kinetic energies of **°U resonances 
have been seen. An experiment using **Cf and measuring the 
energy of two coincident fission fragments and the time-of-flight of 
one of them was started. Work on the adaption of the code MULTI 
to the Columbia University computer was continued. 


25364 (UCID—17509-2) Systematics of neutron-induced fission 
cross sections over the energy range 0.1 through 15 MeV, and at 
0.0253 eV. Behrens, J.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 11 Nov 1977. Contract W-7405-ENG-48. 
25p. Dep. NTIS, PC A02/MF AO1. 

Recent studies have shown straightforward systematic behav- 
ior as a function of constant proton and neutron number for neutron- 
induced fission cross sections of the actinide elements in the incident- 
neutron energy range 3 to 5 MeV. In this report, the second in a 
series, fission cross-section values are studied over the MeV incident- 
neutron energy range, and at 0.0253 eV. Fission-barrier heights and 
neutron-binding energies are correlated by constant proton and 
neutron number; however, these systematic behaviors alone do not 
explain the trends observed in the fission cross-section values. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 25316 


NUCLEAR REACTIONS AND SCATTERING 


25365 (BNL—22844) Kaon-nucleus physics at low and medium 
Dover, C.B. (Brookhaven National Lab., Upton, N.Y. 


energies. 
(USA)). Apr 1977. Contract EY-76-C-02-0016. 53p. NTIS, MF AO1. 

Portions of document are illegible. 

Topics discussed for the treatment of kaon--nucleus physics at 
low and intermediate energies include K* and K™~ interactions exotic 
resonances, anti KN amplitudes optical potential graphs, kaon wave 
function in C, energy levels in '*C hypernuclei, and possibility of 


stable light systems with S = -. (JFP) 

25366 (LA—6947) GNASH: a preequilibrium, statistical nuclear- 
model code for calculation of cross sections and emission spectra. 
Young, P.G.; Arthur, E.D. (Los Alamos Scientific Lab., N.Mex. 
(USA ). Nov 1977. Contract W-7405-ENG-36. 108p. Dep. NTIS, 
PC A06/MF AOl1. 

Portions of document are illegible. 

A new multistep Hauser—Feshbach code that includes cor- 
rections for preequilibrium effects is described. The code can calcu- 
late up to 60 decay reactions (cross sections and energy spectra) in 
one computation, and thereby provide considerable flexibility for 
handling processes with complicated reaction chains. Input param- 
eter setup, problem output, and subroutine descriptions are given 
along with a sample problem calculation. A brief theoretical descrip- 
tion is also included. 8 figures, 3 tables. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 25316 


25367 Present status of weak magnetism and second-class cur- 
rents in nuclear beta decay. Garvey, G.T. (Argonne National Lab., 
IL). pp 104-124 of In Weak interaction physics, 1977. Lichtenberg, 
D.B. (ed.). New York; American Institute of Physics (1977). 

From Conference on the present status of weak interaction 
physics; Bloomington, IN, USA (16 May 1977). 

See CONF-770543—. 

The review of the present status of weak magnetism and 
second-class currents in nuclear beta decay has its main emphasis 
placed on three model-independent experimental results. The experi- 
ments to be described all determine a quantity like the general form 
of the spectral term isolated these correlation experiments determin- 
ing a linear combination of the weak magnetism plus second-class 
axial induced tensor form factor. 30 references. (JFP) 


ERA VOL. 3, NO. 10 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 25371, 25375 


25368 (ORNL/TM—4880) Application of the fictitious scatter- 
ing radiation transport model for deep-penetration Monte Carlo calcu- 
lations. Cramer, S.N. (Oak Ridge National Lab., Tenn. (USA)). Dec 
1977. Contract W-7405-ENG-26. 76p. Dep. NTIS, PC A05/MF 
AO0l. 

The fictitious scattering radiation transport model, suitable 
for Monte Carlo applications in geometrically complex systems, has 
been extended for use in deep-penetration calculations by the devel- 
opment of an appropriate next-flight estimator. Mathematical deriva- 
tions are given, and it is shown that the estimation scheme is actually 
a one-dimensional version of the general model. Sample problems 
are solved to illustrate the use of the next-flight estimator, its 
variance characteristics, and the time-saving features of the model. 
Other items discussed are coupling techniques with standard meth- 
ods, systems with large cross sections, and inclusion of the fictitious 
scattering model in multigroup cross-section structure. 


25369 (UCID—17124(Rev.1)) BBC users manual. Ltterst, R.F.; 
Sutcliffe, W.G.; Warshaw, S.I. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1977. Contract W-7405-ENG-48. 
35p. Dep. NTIS, PC A03/MF AO1. 

BBC is a two-dimensional, multifluid Eulerian hydro-radi- 
ation code based on KRAKEN and some subsequent ideas. It was 
developed in the explosion group in T-Division as a basic two- 
dimensional code to which various types of physics can be added. 
For this reason BBC is a FORTRAN (LRLTRAN) code. In order 
to gain the 2-to-1 to 4-to-1 speed advantage of the STACKLIB 
software on the 7600's and to be able to execute at high speed on the 
STAR, the vector extensions of LRLTRAN (STARTRAN) are 
used throughout the code. Either cylindrical- or slab-type problems 
can be run on BBC. The grid is bounded by a rectangular band of 
boundary zones. The interfaces between the regular and boundary 
zones can be selected to be either rigid or nonrigid. The setup for 
BBC problems is described in the G Manual and LEG Manual 
The difference equations are described in BBC Hydrodynamics. 
Basic input and output for BBC are described. 


25370 Electron excitation and the optical potential in electron 
microscopy. Ritchie, R.H. (Oak Ridge National Lab., Tenn. (USA)); 
Howie, A. Philos. Mag.; 36: No. 2, tp ys; 1977). 

A theory for inelastic scattering of fast electrons in solids is 
developed, based on an extension of the theory of scattering in an 
electron gas. Values of the inverse mean free path and related optical 
potential can be computed quite conveniently. It appears that, par- 
ticularly in the case of solids characterized by high atomic numbers, 
the contribution of inelastic scattering to the optical potential for fast 
electrons may have been considerably over-estimated by electron 
microscopists in the past. 


SHIELDING CALCULATIONS AND EXPERIMENTS 


25371 (ORNL/RSIC—S5/V.5) Bibliography, subject index, and 
author index of the literature examined by the Radiation Shielding 
Information Center (Reactor and Weapons Radiation Shielding). (Oak 
Ridge National Lab., Tenn. (USA)). Jan 1978. Contract W-7405- 
ENG-26. 586p. Dep. NTIS, PC A25/MF AOl. 

An indexed bibliography is presented of literature selected by 
the Radiation Shielding Information Center since the previous 
volume was published in 1974 in the area of radiation transport and 
shielding against radiation from nuclear reactors, x-ray machines, 
radioisotopes, nuclear weapons (including fallout), and low-energy 
accelerators (e.g., neutron generators). In addition to lists of litera- 
ture titles by subject categories (accessions 3501-4950), author and 
keyword indexes are given. Most of the literature selected for Vol. 
V was published in the years 1973 to 1976. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 24670, 24671, 24672 


25372 (ORNL/TM—6145) Analysis of a neutron scattering and 
gamma-ray production integral and experiment on silicon dioxide for 
neutron energies from 1 to 15 MeV. Cramer, S.N.; Oblow, E.M. . 
(Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Contract W- 
7405-ENG-26. 23p. . NTIS, PC A02/MF AO1. 

Monte Carlo calculations were made to analyze the results of 
an integral experiment with a sample of SiOz to determine the 
adequacy of ENDF/B-IV neutron scattering and gamma-ray pro- 
duction cross-section data for silicon and oxygen. The experimental 
results analyzed included energy-dependent 213 detector neu- 
tron and gamma-ray count rates at a scattering angle of 90 deg and 
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pulse-height spectra for scattered neutrons and gamma rays. The 
experiments were carried out with the ORELA 1- to 20-MeV pulsed 
neutron source. The pulse-height data were unfolded to generate 
secondary neutron and gamma-ray spectra at 90 deg as a function of 
incident neutron energy. Multigroup Monte Carlo calculations using 
the MORSE code and ENDF/B-IV cross sections were made to 
analyze all reported results. No outstanding discrepancies between 
calculated and measured responses were found on the neutron data 
below 12 MeV. Possible discrepancies in the inelastic scattering data 
above 12 MeV are indicated. This is consistent with a previous 
analysis of an oxygen experiment. A more detailed analysis will have 
to be performed before any definite conclusions can be drawn from 
these comparisons. 


25373 (ORNL/TM—6146) Analysis of a neutron scattering and 
gamma-ray production integral experiment on aluminum for neutron 

from 1 to 15 MeV. Cramer, S.N.; Oblow, E.M. (Oak Ridge 
National Lab., Tenn. (USA)). Jan 1978. Contract W-7405-ENG-26. 
23p. Dep. NTIS, PC A02/MF AOl1. 

Monte Carlo calculations were made to analyze the results of 
an integral experiment with an aluminum sample to determine the 
adequacy of ENDF/B-IV neutron scattering and gamma-ray pro- 
duction cross-section data for aluminum. The experimental results 
analyzed included energy-dependent NE-213 detector neutron and 
gamma-ray count rates at a scattering angle of 125 deg and pulse- 
height spectra for scattered neutrons and gamma-rays. The experi- 
ments were carried out with the ORELA 1- to 20-MeV pulsed 
neutron source. The pulse-height data were unfolded to generate 
secondary neutron and gamma-ray spectra at 125 deg as a function 
of incident neutron energy. Multigroup Monte Carlo calculations 
using the MORSE code and ENDF/B-IV cross sections were made 
to analyze all reported results. Discrepancies between calculated and 
measured responses were found for secondary neutron scattering 
data above 10 MeV and for gamma-rays produced at energies 
between 4 and 7 MeV. A detailed analysis has not yet been per- 
formed to determine the reasons for these discrepancies. 


MEDICAL PHYSICS 


DOSIMETRY 
REFER ALSO TO CITATION(S) 23212, 25200 


25374 (UCRL—52334) Dosimetry measurements external to a 
10 kiloliter liquid-air vessel containing a D-T neutron source. Tripler, 
D.J.; Goldberg, E.; Farley, W.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Oct 1977. Contract W-7405- 
ENG-48. 19p. Dep. NTIS, PC A02/MF AO1. 

To determine the radiation attenuation characteristics of 
liquid air (109 g/cm? thick) for 14 MeV neutrons from a central D-T 
source in a 10 kL vessel, radiation dose measurements were made 
using a large tissue-equivalent ion chamber external to the vessel. 
The shielding characteristics of steel spherical shells were also 
investigated. Experimental results were analyzed and compared with 
TARTNP Monte Carlo code calculations. Degradation of the ion 
chamber’s response to high-energy neutrons was established and 
incorporated into the analysis. The dose attenuation factor for the 
unshielded detector was measured to be 0.073, compared with the 
calculated value of 0.081. The shielded detector signals were re- 
duced only modestly; with a 10-cm-thick shell, the signal from the 
filled vessel dropped twofold. 


25375 (LA-tr—77-71) Proposal for an experiment at the SIN: 
contribution on 77E3-beam dosimetry. Measurement of particle spectra 
after pion absorption in biologically interesting nuclei. Appel, H.; 
Boehmer, V.; Bueche, G.; Kluge, W.; Matthay, H. (Karlova Univer- 
sita, Prague (Czechoslovakia). Lekarska Fakulta). 1977. Translation 
of A—74-03.1. 9p. Dep. NTIS, PC A02/MF AO1. 

It is proposed to measure the energy spectra of light charged 
particles (protons, deuterons, tritons, *He- and *He-nuclei) and of 
neutrons, after the absorption of stopped pions in the biologically 
interesting hydrogen, oxygen, carbon, and nitrogen nuclei. In addi- 
tion, the relative particle yield will be examined in tissue-like targets 
such as polyethylene, plexiglas, and water. Furthermore, it is pro- 
posed to measure the coincidence spectra of two particles emitted 
after absorption, as a function of the angle between their impulses. In 
the case of a pure three-body decay, these examinations may open 
the possibility of drawing conclusions about the heavy recoil nuclei 
arising during pion absorption. Particle energy and type will be 
determined by a combined time-of-flight/energy measurement with 
totally absorbent Nal or plastic detectors. The HF signal will serve 
as a Start signal for time-of-flight measurements. 


PHYSICS RESEARCH (CONT.) 


SOLID STATE PHYSICS 


25376 (SAND—77-1670C) Almost all n-dimensional rectangular 

lattices are Hamilton—Laceable. Simmons, G.J. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 13p. 

(CONF-780105—1). Dep. NTIS, PC A02/MF AO1. 

From 9. southeastern conference on combinatoric graph 
theory and computing; Boca Raton, FL, USA (30 Jan 1978). 

A bipartite graph G with vertex sets Vi and V2 is defined to 
be Hamilton laceable if: (a) absolute value Vi = absolute value V2 
and for every p as an element of V: and q as an element of V2, or 
else (b) absolute value V; = absolute value V2 + 1 for every p, q as 
an element of Vi, p not equal to q, there exists a Hamilton path in G 
with endpoints p and gq. It is shown that all n-dimensional rectangu- 
lar lattices are Hamilton laceable except for the two-dimensional 
lattices: (a) 2 x m, m not equal to 2, and (b) 3 x 2m. 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 24634, 24650, 24674, 24687, 
24702, 24748 


25377 (IS-T—751) Magnetic behavior of current-carrying type-II 
superconducting cylinders. Silber, M.L. (Ames Lab., Iowa (USA)). 
Feb 1977. Contract W-7405-ENG-82. 285p. Dep. NTIS, PC Al3/ 
MF AOl1. 

Thesis. 

The theoretical magnetic behavior of current-carrying super- 
conducting cylinders in the presence of applied axial fields is investi- 
gated. An attempt is made to systematize the complex behavior by 
carefully accounting for critical current, surface pinning, and surface 
pitch angle, and by stressing the importance of the magnetic history 
of the sample. A differential equation is developed relating the 
thermodynamic field H(B) to the cylinder radius rho. This fa a mn 
is readily integrated numerically using a Runge-Kutta technique 
The resultant flux profiles are further integrated numerically to 
obtain the mean magnetization of the cylinder. Careful distinction is 
maintained between the magnetic flux density B and the magnetic 
field H inside the cylinder. Results are displayed using a phase- 
diagrammatic technique, which shows the relative amounts of axial 
and azimuthal field needed to produce a given field within the 
cylinder, as a function of the bulk pinning —, and the surface 
pitch angle. In order to incorporate the magnetic history of a sample, 


a pair of simultaneous differential — uations is developed, relating the 
te) 


field H and time, and the radius and the time, in a quasistatic 
manner. When simultaneously integrated, these equations yield a flux 
profile H(rho) which accounts for any arbitrary variations in the 
current and axial field experienced by the sample in progressing from 
the virgin state to the final flux configuration, provided the surface 
magnetic field increases with time. This should enable certain labora- 
tory sequences in the application of current and field to be modeled 
analytically. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


25378 (SAND—77-0072) PICACS, Walsh, R.T. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04- 
0789. — Dep. NTIS, PC A04/MF AO1. 

e Solid Mechanics Research Department is consolidating 
several plotting routines, which support individual continuum me- 
chanics programs, into a single, integrated system. As part of the 
design of the user interface, the input instructions for batch mode 
were specified. They are presented here in the form of a users 
manual. 47 figures. 


25379 (UCID—17654) Stiffness and flexibility element for 
SAP4, Coats, D.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 27 Oct 1977. Contract W-7405-ENG-48. 7p. Dep. 
NTIS, PC A02/MF AOl1. 

A stiffness and flexibility element was added to the SAP4 
program at the Lawrence Livermore Laboratory. Direct input of a 
member stiffness or member flexibility matrix is now possible. This 
element can be used to reduce significantly the number of degrees of 
freedom in a large mathematical model by representing a portion or 
portions of the structure with one or more of these elements. 


25380 (UCRL—52359) User's manual for FORTRAV IV 
HEMP 3D. French, S.J. Jr. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Oct 1977. Contract W-7405-ENG-48. 
18p. NTIS, PC E03/MF AOI. 
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A version of the HEMP 3D computer program for solving 
problems in elastic-plastic flow in three space dimensions and time is 
presented. User information describing the overall program as well 
as the source listing is given. The output for two check problems is 
included. 2 figures, 1 table. 


OPTICS 


25381 (UCID—17561) MALAPROP user's guide. Warren, 
W.E. (California Univ., Livermore (USA). Lawrence Livermore 
— Aug 1977. Contract W-7405-ENG-48. 76p. NTIS, P E03/MF 
AOl. 

MALAPROP is a CDC 7600 computer program able to 
simulate laser light propagation through a variety of regions. The 
primary program task is the integration of the ial differential 
equation 2inoko[partial delta/partial delta z] - g(z)] psi + nabla? psi 
+ 2no?ko?(n2/no) (mod psi)? psi = 0 for propagation of a light beam 
represented by the complex array psi. This equation is computation- 
ally integrated for regions with or without gain (g(z)) and for any 
indices of refraction (n0,n2). In addition, the beam may be spatially 
filtered or relayed (using FFT methods), expanded or split or passed 
through an aperture (followed by a no-gain propagation region with 
a nonlinear index of refraction = 0). Relative amplitude or phase 
noise may be added to the beam at selected surfaces. Two versions 
exist allowing for one or two beam dimensions: one space dimension 
(x; propagation in z) (with saturation) and two space dimensions (x,y; 

ropagation in z) ( without saturation). Optional output includes 
intensity/phase information (plots and printout), power spectral den- 
sity information, computed B integral, and saturation information. 
—— beam configuration is essentially limited only by array sizes. 2 
tables. 


ELECTRICITY AND MAGNETISM 
REFER ALSO TO CITATION(S) 25487 
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PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 25538 


25382 (CONF-771213—3) ORNL-TNS/PEPR overall heating 
requirements. Peng, Y.K.M.; Rome, J.A. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 35p. Dep. NTIS, 
PC A03/MF AO1. 

From Plasma heating development requirements workshop; 
Gaithersburg, MD, USA (5 Dec 1977). 

The ORNL TNS/PEPR studies have the objectives of (1) 
leading to a system that demonstrates the fusion reactor core in the 
mid-to-late 1980's and extrapolates to an economic tokamak power 
reactor, and (2) providing a near-term focus for the scientific and 
technological programs toward the power reactor. This discussion 
of the overall heating requirements for the ORNL TNS/PEPR is 
concerned with the neutral beams as the primary heating method, 
the electron-cyclotron resonance (ECR) heating at a lower power 
level for profile control, and the upper hybrid resonance (UHR) 
initiation and preheating of currentless plasmas to reduce current 
start-up loop voltage (V/sub 1/) requirements. 


25383 (COO—3004-23) Investigations in plasma dynamics. 

progress report, September 15, 1976—September 15, 1977. 
Schmidt, G. (Stevens Inst. of Tech., Hoboken, N.J. (USA). Dept. of 
Physics and Engineering Physics). Sep 1977. Contract EY-76-S-02- 
3004. 7p. Dep. NTIS, PC A02/MF AO1. 

During the previous contract year three investigations were 
completed. The effect of lower hybrid heating on drift modes has 
been studied, and it was found that lower hybrid heating can modify 
the drift wave spectrum. We have investigated the coupling of 
unstable drift waves by a process akin to nonlinear Landau damping, 
and found that the drift wave spectrum tends toward isotropy in the 
plane perpendicular to the magnetic field, in agreement with experi- 
ments. Finally it was shown that the purely growing drift mode is 
stabilized by magnetic shear in Tokomak devices. 


25384 (N—77-27919) Optimization of confinement in a toroidal 
plasma subject to strong radial electric fields. Roth, J.R. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). 1977. 33p. (NASA-TM-X—73690; E— 
9225). NTIS PC A03/MF AO1. 

A preliminary report on the identification and optimization of 
independent variables which affect the ion density and confinement 
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time in a bumpy torus plasma is presented. The independent varia- 
bles include the polarity, position, and number of the midplane 
electrode rings, the method of gas injection, and the polarity and 
strength of a weak vertical magnetic field. Some characteristic data 
taken under condition when most of the independent variables were 
optimized are presented. The highest value of the electron number 
density on the plasma axis is 3.2 x 10 to the 12th power/cc, the 
highest ion heating efficiency is 47 percent, and the longest particle 
containment time is 2.0 milliseconds. 


25385 (PPPL—1409) Neoclassical current in a toroidally-con- 
fined multispecies plasma. Hirshman, S.P.; Boozer, A.H. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Dec 1977. Contract EY- 
76-C-02-3073. 44p. Dep. NTIS, PC A03/MF AO1. 

The parallel current in a toroidally-conformed plasma is 
shown to generally consist of the current in response to the parallel 
electric field, the Pfirsch-Schluter current which is required by 
charge neutrality, and the bootstrap current which flows to maintain 
a balance between the viscous and friction forces along the magnetic 
field. The steady-state momentum equation is solved to obtain an 
expression for the parallel current in terms of the electric field and 
the neoclassical cross-field fluxes of particles and heat in a multiple 
ion species plasma. It is found that the presence of impurities does 
not alter the magnitude of the bootstrap current. Thus, the neoclassi- 
cal beta limit established by the bootstrap current is insensitive to the 
impurity content of the plasma. The magnitudes of the bootstrap 
current and conjugate Ware fluxes are investigated in the transition 
from the long mean-free path to collisional regime. 


25386 Magnetic field effects on the beat heating of a plasma. 
Willett, J.E.; Maraghechi, B. (Missouri Univ., Columbia (USA)). 
Plasma Phys.; 19: No. 8, 785-793(Aug 1977). 

The excitation of electron plasma waves by interaction of two 
opposed electromagnetic waves in a magnetized plasma is examined. 
A beat frequency wave may be resonantly generated as either of two 
natural modes which have frequencies small compared to the sum 
frequency of the source waves. An analysis is based on Maxwell's 
equations and the electron-gas moment equations with the pressure 
tensor neglected. A formula is derived for the power absorbed per 
unit volume of plasma in a uniform, static magnetic field. The effects 
of the magnitude and direction of the magnetic field on the plasma 
heating rate are studied numerically. 


25387 Quasi-linear relaxation of runaway electrons in a HF 
heated tokamak plasma. Klima, R.; Parail, V.V. (Ceskoslovenska 
Akademie Ved, Prague. Ustav Fyziky Plazmatu). J. Plasma Phys.; 
17: 543-551(Jun 1977). 

The theory of quasi-linear diffusion of runaway electrons in 
the field of electromagnetic waves (HF field) excited by external 
sources is given. The frequency of the waves is somewhat less than 
the electron cyclotron frequency. The time-averaged distribution 
function of resonant electrons is derived. The presence of the 
toroidal electric field changes the process of quasi-linear relaxation 
considerably. It also leads to a continuous absorption of energy and 
momentum from the HF field. On the other hand, the HF field 
increases the number of high-energy electrons. As a consequence, 
beam instabilities can arise. A comparison with experimental results 
is given. 


25388 Helical field configuration for plasma confinement with a 
very deep magnetic well. Nagao, S.; Chishima, H.; Sasaki, N. (Tohoku 
Univ., Sendai (Japan). Faculty of Engineering). Nippon Seirigaku 
Zasshi; 42: No. 3, 1075-1076(Mar 1977). 


25389 Calculation of characteristics of a tokamak reactor with 
injection of deuterium and tritium ions. Karetkina, N.V. Az Energ. 
(USSR); 42: No. 2, 108-112(Feb 1977). (In Russian). 

A possibility to develop a tokamak-based thermonuclear reac- 
tor with injection of deuteron and triton intense beams at a rather 
high electron temperature is investigated. An account of collisions 
between fast ions leads to a system of nonlinear kinetic equations 
being numerically solved. Various characteristics of the reactor are 
calculated such as ion and electron temperatures, energy transfer 
from ions of one kind to the other and energy life times of ions. The 
dependence of Q (ratio of fusion to injected power) on Esub(d) 
(energy of injected deuterons) is plotted for a constant triton energy 
of 40 KeV. Q is shown to reach the maximum value at Esub(d)= 100 
KeV. The analysis conducted testifies to the possibility of develop- 
ing thermonuclear reactors with intense injection of deuterons and 
tritons and positive energy yield. 


25390 Dynamics of high-frequency power transmission in toka- 
mak device at plasma magneto-sound heating. Ivanov, N.V.; Kovan, 
I.A. At. Energ. (USSR); 40: No. 3, 240-241(Mar 1976). (In Russian). 


25391 Applicability of magneto-sound heating in tokamak under 
plasma thermonuclear eters. Ivanov, N.V.; Kovan, L.A. At. 
Energ. (USSR); 40: No. 3, 241(Mar 1976). (In Russian). 
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25392 Possibility of UHF heating of plasma in a type ‘‘Tokamak” 
thermonuclear reactor. Alikaev, V.V.; Vinogradov, N.I.; Golant, 
V.E.; Kalmykov, Yu.K.; Krivosheev, M.V. Dokl. Vses. Soveshch. 
Inzh. Probl. Upr. Termoyad. Sint; 2: 206-213(1975). (In Russian). 

Of the projects known today of thermonuclear reactors, the 
overwhelming majority are based on the use of closed toroidal 
systems such as the Tokamak. Using the Tokamak parameters (a 
approximately 2 m, R approximately 7 m, B approximately 50 kgs, n 
approximately 10'* cm™*), and using the experimental data on the 
dependence for energy confinement time, it is possible to estimate 
the necessary energy for additional heating. This quantity is found to 
be on the order of 100 MW for a heating time of 1 to 10 s. The 
authors examine the methods of heating in the UHF wave band 
(lambda less than or equal to 30 cm). The possibilities of using lower 
frequencies are studied. A comparative table for various methods of 
heating plasma is given. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 25554 


25393 (CONF-771029—138) Diagnostic interface problems on 
TFTR. Goldfarb, S. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). 1977. Contract EY-76-C-02-3073. 5p. Dep. NTIS, PC A02/ 
MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Diagnostic equipment on TFTR has functional interfaces 
with many machine systems. Salient requirements include plasma 
access, environmental resistance to thermal, magnetic and radiation 
effects, automated data acquisition and controls, remote handling 
and personnel safety. Problems imposed by these requirements and 
the solutions being considered are described. 


25394 (CONF-771109—56) Design calculations for a neutron 
collimator for the TFTR. Lillie, R.A.; Alsmiller, R.G. Jr.; Mihalczo, 
J.T. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Some of the design calculations for a collimator for TFTR 
application are presented and discussed. Discrete ordinates transport 

culations have been completed for several right circular cylindri- 

cal stainless steel collimators using a 14-MeV neutron, isotropic, 30- 
cm radius disc source to approximate a plasma volume source. The 
collimators considered in these survey calculations consisted of 3-cm 
diameter columns centrally located in 60-cm diameter stainless steel 
cylinders that varied in length from 30 to 180 cm. The source- 
collimator-detector configurations consisted of the uniform disc 
source located 60 cm from the entrance of each collimator and a 6- 
cm diameter 6-cm long right circular cylinder detector located at 
various distances from the exit of each collimator. The configura- 
tions were analyzed with the first collision source code GRTUNCL 
and the two-dimensional discrete ordinates code DOT III using an 
S, angular quadrature. (MHR) 


25395 (LA-UR—77-2582) Automated computer analysis of 
plasma-streak traces from SCYLLAC. Whitman, R.L.; Jahoda, F.C.; 
Kruger, R.P. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 22p. (CONF-771206—11). Dep. NTIS, 
PC A02/MF AOl. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

An automated computer analysis technique that locates and 
references the approximate centroid of single- or dual-streak traces 
from the Los Alamos Scientific Laboratory SCYLLAC facility is 
described. The technique also determines the plasma-trace width 
over a limited self-adjusting region. The plasma traces are recorded 
with streak cameras on Polaroid film, then scanned and digitized for 
processing. The analysis technique uses scene segmentation to sepa- 
rate the plasma trace from a reference fiducial trace. The technique 
pp two methods of peak detection; one for the plasma trace 
and one for the fiducial trace. The width is obtained using an edge- 
detection, or slope, method. Timing data are derived from the 
intensity modulation of the fiducial trace. To smooth (despike) the 
output graphs showing the plasma-trace centroid and width, a tech- 
nique of “twicing’”’ developed by Tukey was employed. In addition, 
an interactive sorting algorithm allows retrieval of the centroid, 
width, and fiducial data from any test shot plasma for post analysis. 
As yet, only a limited set of sixteen plasma traces has been processed 
using this technique. 


25396 (UCID—17531) Streak camera recording of interfero- 
meter fringes. Parker, N.L.; Chau, H.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 14 Jul 1977. Contract W- 
7405-ENG-48. 1lp. Dep. NTIS, PC A02/MF AO1. 

The use of an electronic high-speed camera in the streaking 
mode to record interference fringe motion from a velocity interfero- 
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meter is discussed. Advantages of this method over the photomulti- 
plier tube-oscilloscope approach are delineated. Performance testing 
and data for the electronic streak camera are discussed. The velocity 
profile of a mylar flyer accelerated by an electrically exploded 
bridge, and the jump-off velocity of metal targets struck by these 
mylar flyers are measured in the camera tests. Advantages of the 
streak camera include portability, low cost, ease of operation and 
maintenance, simplified interferometer optics, and rapid data analy- 
sis. (RME) 


25397 (UCID—17584) Multi-channel neutral analyzer-system. 
Nexsen, W.E. Jr.; Turner, W.C.; Cummins, W.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 14 Sep 1977. Con- 
tract W-7405-ENG-48. 29p. Dep. NTIS, PC A03/MF AO1. 

Design and calibration of a 15 channel multi-channel analyzer 
for analysis of energetic neutral particles escaping a hot plasma are 
discussed. Features of the analyzer include a frequency response 
from DC to 50 kHz, spatial resolution, mass resolution, and data 
acquisition and processing for 15 points on the energy distribution 
that are simultaneously recorded. Another feature of the system is 
the ability to radially scan the plasma. An rf ion source is used to 
provide ions and neutrals used for calibration of a reference single 
channel analyzer. This analyzer is, in turn, used to calibrate the 
multi-channel analyzer over the energy range 500 eV to 40 keV. A 
brief description of the data processing system is included. (RME) 


25398 (UCRL—79781) High resolution x-ray crystal spectro- 
graphs. Koppel, L.N.; Eckels, J.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 21 Oct 1977. Contract W-7405- 
ENG-48. 19p. (CONF-771136—17). Dep. NTIS, PC A02/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Observation of x-ray line emissions are valuable for determin- 
ing the thermodynamic state of the emitting plasma. For laser 
produced plasmas, diffraction crystals can be used to isolate x-ray 
monochromes to obtain high resolution spectral measurements. We 
will describe a versatile multi-crystal high resolution spectrograph 
used for photon energies from 0.5 to 6 keV. We will discuss a 
calculational package that tunes the response and sensitivity of the 
instrument and estimates the effect of source extent on spectral 
resolution. A scheme using fine slits to obtain spatial resolution with 
the basic instrument will also be described. An instrument is being 
built for Shiva diagnostics that incorporates a diffraction crystal and 
an x-ray streak camera. The design rationale for the crystal stage will 
be discussed. 


25399 (UCRL—79783) Time-resolved x-ray spectra of laser irra- 
diated high-Z targets. Lee, P.H.Y.; Attwood, D.T.; Boyle, M.J.; 
Campbell, E.M.; Coleman, L.C.; Kornblum, H.N. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Nov 1977. Con- 
tract W-7405-ENG-48. 14p. (CONF-771136—10). Dep. NTIS, PC 
A02/MF A011. : 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Recent results obtained by using the Livermore 15 psec x-ray 
streak camera to record x-ray emission from laser-irradiated high-z 
targets in the 1-20 keV range are reported. Nine to eleven K-edge 
filter channels were used for the measurements. In the lower energy 
channels, a dynamic range of x-ray emission intensity of better than 
three orders of magnitude have been recorded. Data will be present- 
ed which describe temporally and spectrally resolved x-ray spectra 
of gold disk targets irradiated by laser pulses from the Argus facility, 
including the temporal evolution of the superthermal x-ray tail. 


25400 Analysis of the ion component of a moving plasma. 
Zavada, P.I.; Kalmykov, A.A.; Skladnik-Sadovskaya, E.; Tereshin, 
V.1.; Chebotarev, V.V.; Yakubovskii, V.G. (AN Ukrainskoj SSR, 
Kiev. Fiziko-Tekhnicheskij Inst.). Plasma Phys; 19: No. 8, 795- 
797(Aug 1977). 

The mass and energy analysis of an ion beam is carried out, in 
the present experiments, by a time of flight mass analyser. The 
analysis of the measured energy spectra is considered for two cases: 
(1) An isotropic energy distribution of the ions in the centre of mass 
system of a plasma blob, and (2) An anisotropic ion distribution with 
T parallel to is not equal to T perpendicular, which can occur for 
high velocity plasma blobs, when the formation time and the time of 
flight are less than tausub(ii). 


25401 10-channel neutral particle energy analyser for measure- 
ments of ion temperatures on tokamak plasmas. Takeuchi, H.; Funa- 
hashi, A.; Takahashi, K.; Shirakata, H. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment); Yano, S. 
Jpn. J. Appl. Phys.; 16: No. 1, 139-147(Jan 1977). 

A 10-ch neutral particle energy analyser and its application to 
JAERI-tokamak devices are described. The analyser is a 45-degree 
parallel-plate electrostatic type with ten ion detectors. The analyser 
was Calibrated for the energy and transmission efficiency by using 
electron and proton beams, and the conversion efficiency in the 
charge-stripping cell was experimentally obtained with hydrogen- 
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atom beams. By using the analyser, ion temperatures of the JFT-2a 
and JFT-2 devices have been measured. It is found that the ion 
temperature can be determined with sufficient accuracy from six 
plasma shots (three shots to measure particle signals and three shots 
to determine background noises). The peak ion temperatures ranging 
from 80 to 350 eV are about (1/2-1/4) of the central electron 
temperatures. 


25402 Methods for determination of deuterium plasma param- 
eters in laser experiments with shell targets. Kryuchenkov, V.B.; 
Lykov, V.A. Kvantovaya Elektron. (Moscow); 3: No. 11, 2477- 
2479(Nov 1976). (In Russian). 


PLASMA KINETICS - GENERAL 


25403 (N—77-27920) X-ray emission from high temperature plas- 
mas. Final report, 1 jul. 1974 - 30 jun. 1977. Harries, W.L. (Old 
Dominion Univ., Norfolk, Va. (USA). Dept. of Physics and Geo- 
physical Sciences). Jul 1977. 79p. (NASA-CR—153290). NTIS PC 
A0S/MF AO1. 

The physical processes occurring in plasma focus devices 
were investigated with particular emphasis on X-ray emission. 
Topics discussed include: trajectories of high energy electrons; de- 
tection of ion trajectories; spatial distribution of neutron emission; 
space and time resolved emission of hard X-rays from a plasma 
focus; the staged pa focus as a variation of the hypocloidal 
pinch; formation of current sheets in a staged plasma focus; and X- 
ray and neutron emission from a staged plasma focus. The possibility 
of operating dense plamsa-focus type devices in multiple arrays 
beyond the scaling law for a single gun is discussed. 


25404 (PIFR—959) Inverse diode study. Final report. (Physics 
International Co., San Leandro, Calif. (USA)). Sep 1977. Contract 
EY-76-C-03-1278. 34p. Dep. NTIS, PC A03/MF AO1. 

The experimental work and resultant data of an inverse diode 
study program sponsored by US ERDA are reported. The thrust of 
the effort is demonstration of an inverse diode concept, at greater 
than 100 kA pulsed current and 10°W/cm? energy density levels, for 
conversion of relativistic electron beam energy into useful electro- 
magnetic energy. The experiments show that the entire injected 
electron current can be utilized by the inverse diode and more than 
70 percent of the injected beam energy can be extracted to supply a 
secondary diode of matched impedance. An implication of these 
findings is that design of a vacuum current function, in which 
multiple beams can be combined to produce beyond state-of-the-art 
power and current levels in a secondary load, is feasible. A theoreti- 
cal calculation of electron scattering through thin foils is appended. 
(RME) 


25405 Atomic collision data for controlled thermonuclear fusion 
devices. McDowell, M.R.C. (Royal Holloway Coll., London (UK)). 
Comments At. Mol. Phys.; 7: No. 1, 23-33(Jul 1977). 

Atomic and molecular cross-section data needs for interpret- 
ing current results from fusion devices and designing future devices 
as viewed by a recent IAEA working group are summarized. 5 
references. 


25406 Magnetic field generation due to ponderomotive force in a 
plasma. Washimi, H. (Nagoya Univ. (Japan). Research Inst. of 
rag Watanabe, M. Nippon Seirigaku Zasshi; 42: No. 3, 
1081-1082(Mar 1977). 


25407 Neutron collisions in a thermonuclear plasma. Zel'dovich, 
Ya.B. Zh. Eksp. Teor. Fiz., Pis'ma Red.; 25: No. 1, 29-30(5 Jan 1977). 
(In Russian). 


25408 Annual review of the Institute of Plasma Physics, Nagoya 
University, for fiscal 1975. Nagoya Univ., Inst. Plasma Phys., Annu. 
Rev.; No. 1975, 1-110(1976). 

The fiscal year of 1975 is the second year of the five-year 
rogram, which consists of the six major experiments, namely, the 
IPP T-II project, the high-beta experiment, the rf plugging experi- 

ment, the research for relativistic electron beam, the hot electron 
plasma experiment and the experimental study of laser-plasma inter- 
action. The JIPP T-II device, a hybrid system of stellarator and 
tokamak, is in the assembly stage at the end of this period. Prepara- 
tions for rf heating and neutral beam injection and also for diagnos- 
tics are in progress. The design study of a new device RFC-XX for 
the rf containment experiment has been performed and its construc- 
tion has started. In the program of high-beta experiment, the design 
study of the symmetric torus being capable of adiabatic compression 
has started and also the technological test on the MJ bank system is 
in progress. The installation of high current electron beam and the 
equipment of high power microwave for ECRH are planned. A new 
system for laser plasma production by utilizing an “on-line computer 
control” technique has completed and a freely falling deuterium 
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pellet can be successfully captured by a high power laser. In parallel 
with those experimental programs, experiments on basic plasma 
physics and theoretical works were carried out actively. These 
works were carried out under the cooperative research program 
with many experimentalists and theoreticians in this country and also 
international collaborations with visiting foreign physicists. 


PLASMA KINETICS - EXPERIMENTAL 


25409 (DOE/ET—0037) Overview of FY 77 accomplishments in 
applied plasma physics. (Department of Energy, Washington, D.C. 
(USA). Div. of Magnetic Fusion Energy). Dec 1977. 3lp. Dep. 
NTIS, PC A03/MF AO1. 

The APP activities are divided into four elements: Fusion 
Plasma Theory, Experimental Plasma Research, Computer Services 
and Technology, and Advanced Fusion Concepts. The FY 1977 
budgets for these elements are given. 


PLASMA KINETICS - THEORETICAL 


25410 (DOE/ET—0003) Survey of particle codes in the Magnet- 
ic Fusion Energy . (Department of Energy, Washington, 
D.C. (USA). Div. of Magnetic Fusion Energy). Dec 1977. 65p. Dep. 
NTIS, PC A04/MF AO1. 

In the spring of 1976, the Fusion Plasma Theory Branch of 
the Division of Magnetic Fusion Energy conducted a survey of all 
the physics computer codes being sup rted at that time. The 
purpose of that survey was to allow D to prepare a description 
of the codes for distribution to the plasma physics community. This 
document is the first of several planned and covers those types of 
codes which treat the plasma as a group of particles. 


25411 Kinetic description of average trajectories in turbulent 
plasmas. Misguich, J.H. (Association Euratom-CEA sur la Fusion, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee); Balescu, R. 
Plasma Phys.; 19: No. 7, 611-625(Jul 1977). 

The evolution of one- and two-particle dynamical functions in 
a turbulent plasma is studied by means of a propagator formalism. 
The relevant average propagators are derived, both for forward and 
for backward motion, in the ‘weak-coupling RQL approximation’, 
i.e. the simplest non-trivial approximation taking turbulent effects 
into account. Explicit results are given for various averages and 
—_—" functions of interest, particularly for the theory of 
‘clumps’. 


25412 Time asymptotic statistics of the Vlasov equation. Knorr, 
G. (Bochum Univ. (Germany, F.R.)). J. Plasma Phys; 17: 553- 
569(Jun 1977). 

A statistical description of the Vlasov equation is made possi- 
ble by truncation of phase space in the velocity co-ordinates and 
writing the equation in terms of Fourier — in configura- 
tion and velocity space. Invariants of the resulting nonlinear turbu- 
lence equations are discussed. “4 y"} values and in particular 
an electric field spectrum of the form (8 + ak*)~' are derived. a 
and 8 are constants; a is always positive; 8 may be negative, 
depending on the initial conditions of the plasma. The spectrum is in 
reasonable agreement with available experiments and simulations. 


25413 Landing of REB ring on equilibrium orbit. Mohri, A.; 
Ikuta, K. (Nagoya Univ. (Japan). Inst. of Plasma Physics); Masuzaki, 
M. Nippon Seirigaku Zasshi; 42: No. 3, 1025-1028(Mar 1977). 

It is analytically shown that the decrease of the return current 
of plasma forces an injected relativistic electron beam to land on an 
equilibrium orbit inside a conductive toroidal chamber. The mecha- 
nism is similar to the adiabatic trapping of electrons in betatron. 


25414 Motion of charged particles in an adiabatic trap. Yamagi- 
shi, T. (Osaka Univ., Suita (Japan). Faculty of Engineering). Technol. 
Rep. Osaka Univ.; 26: No. 1311, 397-402(Oct 1976). 

The effect of magnetic field inhomogeniety on the preces- 
sional drift motion of charged particles is examined in case of 
straight bumpy field. The drift approximation can be applied when 
the Larmor frequency is much higher than any characteristic field 
frequency, and the Larmor radius is much smaller than the scale size 
of any field inhomogeniety. The formulas of the precessional drift 
velocity for trapped and transitive particles are derived by averaging 
the motion along the lines of force. The change of direction of the 
precessional drift motion due to the change of the sign of curvature 
of the lines of force has been examined numerically. The formulas 
thus obtained clarify the dependence on temperature, the mirror 
ratio, the length and the angle of velocity vector to the axis. The 
application of the formula to the stability criterion for the drift 
instability of plasma in a mirror is discussed. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 25383 
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25415 (UCID— 17633) Proposed E-beam stabilization of neutral 
beam sustained mirror plasmas. Logan, B.G. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Nov 1977. Contract W- 
7405-ENG-48. 28p. Dep. NTIS, PC A03/MF AOl. 

A proposed method of stabilization of neutral beam sustained 
mirror plasmas by E-beam injection is extensively discussed. The E- 
beam experiment at MIT wherein the method is demonstrated is 
summarized. The results of this experiment are compared with 
Ryutov's theory of E-beam plasma stabilization and Ioffe’s micro- 
wave heating method. The feasibility of E-beam stabilization in 
dense, high-beta mirror experiments at LLL is analyzed. A proposed 
experiment using a magnetron injection gun in a dense, high beta 
plasma stabilization experiment is described. (RME) 


25416 Axial feedback stabilization of flute mode in a simple 
mirror reactor. Lieberman, M.A.; Wong, S.L. (California Univ., 
Berkeley (USA)). Plasma Phys.; 19: No. 8, 745-755(Aug 1977). 

Axial feedback stabilization of the flute mode in a mirror- 
confined plasma of density no is considered. The instability is de- 
scribed using the usual low frequency slab model. The instability 
potential phi is sampled at various azimuths around the plasma 
circumference. The sampled potential is amplified, phase shifted in 
azimuth, and the resulting feedback voltage e is applied to a con- 
ducting endwall split into azimuthal segments. An external plasma of 
density nsub(x) is present in the region between the confined plasma 
and the endwall. The admittance between the endwall and confined 
plasma is modeled to include the external plasma impedance and the 
sheaths at the endwall and mirror throat. For typical mirror reactor 
conditions, stabilization is obtained for exactly 90° azimuthal phase 
shift provided (e/phi)(nsubx/no) is greater than 7p*asub(i)?/ 
Rsub(p)?, where p is the azimuthal mode number, asub(i) the ion 
Larmor radius, and Rsub(p) the plasma radius. For p = 1, asub(i)/ 
Rsub(p) approximately 0.01, and nsub(x)/no approximately 10~* so as 
not to degrade the reactor Q, the required gain e/phi for stabilization 
is modest, of order unity. By sampling the potential and its deriva- 
tive, feedback stabilization is obtained over a wide range of azi- 
muthal phase shift angles. 


25417 Influence of finite Larmor radius upon the resistive tearing 
mode in the low-beta, compressible limit. Wright, R.J. (Imperial Coll. 
of Science and Technology, London (UK). Dept. of Physics). 
Plasma Phys.; 19: No. 7, 677-693(Jul 1977). 

A cylindrical plasma model is discussed in the low magnetic 
shear limit where FLR effects are relevant. Two regimes of the drift 
frequency are found. When FLR effects are large, they dominate 
finite-beta phenomena, producing cut-off of the main tearing mode 
independent of plasma pressure gradient. With small FLR, a smooth 
transition to the zero Larmor radius approximation is discussed. In 
both regimes, overstable modes with small growth rate and frequen- 
cy characterized by the ion drift frequency are found, but the theory 
is less reliable in these cases. 


25418 Nonlinear instabilities generated by an electron beam in a 
plasma. Lavergnat, J.; Le Queau, D.; Pellat, R.; Roux, A. C. R. 
Hebd. Seances Acad. Agric. Fr.; 284: No. 19, 417-419(16 May 1977). 
(In French). 

Nonlinear and quasi-electrostatic instabilities at frequencies 
lower than the electronic gyrofrequency may be radiated by a finite 
beam-plasma system. The level of the low frequency electric field 
depends only on the value of the energy of the waves, near the 
plasma frequency, trapped inside the beam. 


25419 Effect of modulation instability on relativistic electron 
beam relaxation in plasma. Zakharov, V.E.; L'vov, V.S.; Rubenchik, 
A.M. (AN SSSR, Novosibirsk. Inst. Avtomatiki i Ehlektrometrii). 
Zh. Eksp. Teor. Fiz., Pis'ma Red.; 25: No. 1, 11-14(5 Jan 1977). (In 
Russian). 


25420 Lower hybrid two stream instability in quasi-neutral elec- 
tron beam. Kitagawa, Y.; Maekawa, T.; Tanaka, S. (Kyoto Univ. 
(Japan). Dept. of Physics). Nippon Seirigaku Zasshi; 41: No. 3, 1041- 
1049(Sep 1976). 

In a quasi-neutral electron beam of hollow cylindrical type 
the lower hybrid two steam instability is observed. By applying a 
radial electric field externally, the perpendicular drift velocity 
u(perpendicular) is controlled and the enhancement and suppression 
of the instability are made artificially. Further, the superposition of 
pulsed radial field shows that the unstable waves grow exponentially 
and the frequency and growth rate are measured as functions of 
u(perpendicular). These observed behaviors are interpreted by the 
linear theory of the lower hybrid two steam instability. Experimental 
results show that, after exponentially growing, the amplitude of the 
instability is saturated and the ions are heated. 


PLASMA WAVE PHENOMENA 


25421 (N—77-27921) Investigation of possible lower hybrid emis- 
sion from the NASA Lewis Bumby Torus plasma. Mallavarpu, R.; 
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Roth, J.R. (National Aeronautics and Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). May 1977. 16p. (NASA- 
TM-X—73689). NTIS PC A02/MF AO1. 

Radio frequency emission has been detected near the power 
hybrid frequency of a bumpy torus plasma by using a responsive 
detection system that consists of a spectrum analyzer and a 50 ohm 
miniature coaxial antenna concentrically located in a re-entrant 
quartz tube. The frequency shift of a broad emission peak was 
monitored as a function of background pressure, electrode voltage, 
and the strength of the dc magnetic field. Simultaneous measure- 
ments of the average plasma density were made with a polarization 
diplexing microwave interferometer. The information derived from 
the experiment is discussed with particular reference to the follow- 
ing: (1) whether the emissions are dominated by atomic or molecular 
species of deuterium; (2) the strength of the dc magnetic field in the 
emitting region; (3) the geometric location of the emitting region of 
the plasma; (4) comparison of the lower hybrid plasma density with 
the average plasma density; and (5) relation of ion spoke geometry to 
lower hybrid emission. 


25422 Propagation of disturbances in a magnetized relativistic 
plasma of very low density. Shih, L.Y. (National Research Council of 
Canada, Ottawa, Ontario). J. Phys., A (London); 10: No. 8, 1423- 
1435(Aug 1977). 

Propagation of disturbances through relativistic Vlasov plas- 
mas in the presence of a uniform external magnetic field has been 
investigated. The main purpose of this paper is to solve the disper- 
sion relation in exact expressions for an arbitrary isotropic equilibri- 
um distribution function. Analytical expressions in the form of single 
integrals have been derived for the propagation parallel and perpen- 
dicular to the external magnetic field. Expressions for the limits and 
asymptotic values of the ae: ratios have also been obtained. 
Numerical results for Maxwellian distribution are depicted graphi- 
cally. 


25423 Shocks in an anisotropic plasma. Hudson, P.D. (Queen's 
Univ., Belfast, Northern Ireland (UK). Dept. of Applied Mathemat- 
ics). J. Plasma Phys.; 17: 419-432(Jun 1977). 

The basic conservation equations for a perfectly conducting 
anisotropic plasma are used to derive curves relating physical quanti- 
ties in uniform regions on either side of a shock. These curves are 
independent of the shock mechanism and for any specific mechanism 
only small segments of the curves would be allowable. Comparison 
is made with shocks in isotropic magnetohydrodynamics. 


25424 Finite amplitude effects in the propagation and interaction 
of m = 0 torsional hydromagnetic waves. Jones, I.R.; Cheetham, 
A.D. (Flinders Univ. of South Australia, Bedford Park. School of 
Physical Sciences). J. Plasma Phys.; 17: 433-452(Jun 1977). 

The nonlinear behaviour of the m = 0 torsional hydromagne- 
tic wave is analyzed. Two cases are considered: the nonlinear self- 
interaction of a single torsional wave and the nonlinear interaction of 
two identical, oppositely propagating torsional waves. In the first 
case the nonlinear terms in Ohm's law and the equation of motion 
generate a second order perturbation which accompanies the prima- 
ry wave and has two components: a steady component and an 
oscillatory component having twice the frequency of the primary 
torsional wave. In the second case studied the self- and cross- 
interactions of the two waves again generate a second order pertur- 
bation field. The existence of certain critical wave-lengths, at which 
geometric resonances of the perturbation occur, is established. 


25425 Approximate theory of large-amplitude wave propagation. 
Kim, H. (Stanford Univ., Calif. (USA). Inst. for Plasma Research). J. 
Plasma Phys.; 17: 519-535(Jun 1977). 

An orbit perturbation procedure is applied to the description 
of monochromatic, large-amplitude, electrostatic plasma wave prop- 
agation. In the lowest-order approximation, untrapped electrons are 
assumed to follow constant-velocity orbits and trapped electrons are 
assumed to execute simple harmonic motion. The deviations of these 
orbits from the actual orbits are regarded as perturbations. The 
nonlinear damping rate and frequency shift are then obtained in 
terms of simple functions. The results are in = agreement with 
previous less approximate analyses. A significant feature of the 
analysis is that it treats a single wave by techniques previously 
applied to turbulent spectra. The analysis can consequently be ex- 
tended to the case of a large-amplitude wave interacting with a 
lower-amplitude spectrum of waves. 


25426 Higher harmonics of electron plasma waves. Maerk, E.; 
Sato, N. (Tohoku Univ., Sendai (Japan)). J. Plasma Phys.; 17: 357- 
368(Jun 1977). 

A model based on nonlinear mixing of dispersive waves is 
used to predict higher harmonic waves generated by weakly nonlin- 
ear electron plasma waves. The total harmonic wave is given by 
superposition of modes which lie at different points (with the same 
frequency) in the dispersion diagram. The model well explains the 
experimental results concerning the harmonic waves produced by 
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externally excited electron plasma waves propagating along a colli- 
sionless plasma column. 


25427 Phase velocity, ray velocity, and group velocity surfaces 
for a magneto-ionic medium. Walker, A.D.M. (Natal Univ., Durban 
(South Africa)). J. Plasma Phys.; 17: 467-486(Jun 1977). 

The phase velocity surface for waves propagating in a uni- 
form cold sla is sometimes misinterpreted as having the shape of 
a wave-front. A summary is presented of the correct interpretations 
of the phase velocity, ray velocity, and group velocity surfaces. A 
full set of computer generated plots of such surfaces is presented. 
These are intended as an aid to visualization of wave propagation in 
such a medium. 


25428 Self-modulation of a nonlinear ion wave packet. Watanabe, 
S. (Paris-11 Univ., 91 - Orsay (France). Lab. de Physique des 
Plasmas). J. Plasma Phys.; 17: 487-501(Jun 1977). 

The modulational instability of the ion wave is observed 
experimentally. Two kinds of wave packets are launched in the 
— by means of a grid. One is a broad-band wave packet excited 

y a positive step voltage. The other is a quasi-monochromatic wave 
packet modulated by a pulse. For the step voltage response, a large 
oscillation is observed in the wave front which evolves to Korteveg- 
de Vries solitons and a small amplitude wave packet in the tail. The 
wave packet becomes modulationally unstable and divides into 
smaller wave packets. Whenever the wave packet is modulated, the 
spread of the packet is suppressed and is much smaller than is 
expected from linear dispersion. For the quasi-monochromatic wave 
packet, the modulational instability is observed if the carrier frequen- 
cy is high. The frequency of the carrier is shifted by the instability. 
The result of the quasi-monochromatic wave packet is qualitatively 
explained by the modified nonlinear S~hroedinger equation taking 
account of the wave-particle interaction at the group velocity. 


25429 Korteweg-de Vries solitons with different co-ordinate 
stretchings. Nagesh Rao, N.; Varma, R.K. (Physical Research Lab., 
Ahmedabad (India)). Pramana; 8: No. 5, 427-432(May 1977). 

The differences between the soliton solutions of the K-dV 
equation for a homogeneous, collisionless plasma, consisting of cold 
ions and isothermal electrons arising due to the two different sets of 
stretched co-ordinates have been discussed. In particular, the differ- 
ences between the amplitudes and the widths of the solitons and 
their variations with the soliton velocity have been indicated. Fur- 
ther, the experimental implications of have been indicated. Further, 
the experimental implications of these differences and also of the two 
sets of stretched co-ordinates have been discussed. 


25430 Electron wave cavity formation in the electron beam- 
plasma interaction. Kiwamoto, Y.; Kuwahara, H.; Tanaca, H. (Yoko- 
hama National Univ. (Japan)). Nippon Seirigaku Zasshi; 42: No. 3, 
1005-1009(Mar 1977). 

Nonlinear evolution of the electron-beam instability is exam- 
ined experimentally in a plasma unstable for ion-acoustic wave 
excitation. Amplitude modulation of the electron wave is observed, 
with the threshold for the energy density practically equal to zero. 
When the beam density is more than a few percents of the plasma 
density, the electron wave energy grows up to several percents of 
the thermal energy. The peaks in the amplitude are found to corre- 
spond, for the wave, to the trapping in the density depressions 
executing ion-acoustic oscillation. A striking feature of the present 
experiment is a coupled relaxation oscillation between the electron 
wave and the ion-acoustic wave. 


25431 Enhanced damping of large-amplitude Bernstein wave in a 
plasma. Sugaya, R.; Sugawa, M.; Nomoto, H. (Ehime Univ., Mat- 
on (Japan)). Nippon Seirigaku Zasshi; 42: No. 3, 1079-1080(Mar 


25432 Shocks and solitons in a steady plasma flow. Ikuta, T. 
(Nagoya Univ. (Japan). Dept. of Physics). Nippon Seirigaku Zasshi; 
41: No. 6, 2105-2113(Dec 1976). 

The present paper investigates weakly nonlinear, dissipative 
and dispersive hydromagnetic waves of small but finite amplitudes 
standing or slowly propagating in the aligned-(parallel-)transverse 
flow, which consists of a two-dimensional aligned flow with super- 
posed third components of flow-velocity and magnetic field. The 
two-fluid plasma model is used. In a certain range of the flow- 
velocity the system of equations in the ideal limit becomes spatially 
hyperbolic, and for the specific ranges the system is reduced by 
means of the reductive perturbation method to the Korteweg-de 
Vries Burgers equation which describes slow two-dimensional spa- 
tial variation and slower temporal change. Shock-like and solitary 
wave solutions are obtained even without the time-dependence, and 
conspicuous properties of those solutions are exhibited. 


25433 Electrostatic instability of electron Bernstein wave in a 
beam-plasma system. Idehara, T.; Takeda, M.; Ishida, Y. (Fukui 
1970) (Japan)). Nippon Seirigaku Zasshi; 41: No. 5, 1739-1744(Nov 
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The dispersion relation of Bernstein wave in an electron 
beam-plasma system is analyzed numerically. Electrostatic instability 
of the wave occurs as the result of interaction with a slow space 
charge wave or a slow cyclotron wave of beam, while interactions 
with a fast space charge wave and a fast cyclotron wave of beam 
result in a strong damping of waves. The behavior of the instability 
is investigated in detail as a function of plasma and beam 
It i shown that these are consistent with the previous experimental 
results. 


25434 Two-dimensional and three-dimensional BGK waves. Kato, 
K. (Hiroshima Univ. (J; ). Faculty of Science). Nippon Seirigaku 
Zasshi; 41: No. 3, 1050-1053(Sep 1976). 
Generalization of the Bernstein-Greene-Kruskal solution for a 
one-dimensional collisionless F map to two and three-dimensional 
cases is demonstrated. For case when the potential has the 
highest symmetry and has a single maximum at the center of the 
symmetry, explicit expressions for the pe mye distribution 
are obtained in terms of the potential and the other particle distribu- 
tion functions for the mene od mye se In particular, it is shown 
that when the distribution ions depend only on the particle 
my in the two-dimensional case the -particle distribution 
can be analytic as a function of energy, but is never analytic in the 


25435 Mandelstam-Brillouin induced scattering in an inhomogen- 
eous plasma. Silin, V.P.; Starodub, A.N. (AN SSSR, Moscow. Fizi- 
cheskij Inst.). Zh. Eksp. Teor. Fiz, Pis'ma Red.; 24: No. 11, 609- 
612(Jun 1976). (In Russian). 

3 refs.; letter-to-the-editor; for English translation see the 
journal JETP Lett. 
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25436 (CONF-771029—88) Small radius start-up for a TNS 
plasma. Uckan, T. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. Sp. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The problem of start-up for a large size tokamak plasma is 
studied with the presence of a moving limiter. The plasma transport 
is investigated analytically by the separation of variables oo 
early phase of the discharge. The results are — to a TNS-size 
plasma. It is shown that a moving limiter may help ameliorate the 
possible problem of skin effects on the current profile. 


25437 (CONF-771029—146) Plasma innovations for 
the ORNL TNS reactor. Peng, Y.K.M.; Houlberg, W.A.; Mense, 
A.T.; Rome, J.A.; Uckan, N.A. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC A02/ 
MF AOl. 


From 7. oe on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Recent plasma engineering studies have ascertained a viable 
concept for The Next r;: (TNS) reactor based on medium toroidal 
fields between 4 T and 7 T at the plasma center, plasma 8 values up 


to 10 percent and averaged densities between 0.6 x 10'* cm™* and 2.5 
c 


x 10'* cm~*. Plasma engineering innovations that can substantially 
reduce the size, cost, and complexity of the TNS reactor have been 
explored and are summarized. It is shown that the previously antici- 
pated requirement of high pellet velocities can be substantially 
reduced; the toroidal field ripple requirements may be relaxed 
to reduce the number of TF coils and improve machine access; 
hybrid equilibrium field (EF) coils have been shown to require 
building only small interior coils and to reduce the power supply 
required by the exterior coils; proper approaches of microwave 
plasma preheating may reduce the peak loop voltage for start-up by 
an order of magnitude. The medium-field TNS reactor concepts and 
the plasma engineering innovations discussed should be applicable to 
other designs of tokamak reactors. 


25438 (CONF-771029—194) Mechanical design and analysis for 
a EPR first wall/blanket/shield system. Stevens, H.C.; Misra, B.; 
Youngdahl, C.K. = National Lab., Ill. (USA)). 1977. Con- 
tract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Continuing studies are in progress at ANL to expand upon 
the design of a first wall/blanket/shield FW/B/S system and power 
conversion for a tokamak type Experimental Power Reactor (EPR). 
The FW/B/S system has evolved from an earlier design for a low 
beta, circular cross section plasma (major radius = 6 m) to one for a 
higher beta elongated plasma with a 4.7 m major radius. Basic 
mechanical design and layout features of the old and new EPR 
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designs showing some of the more important design developments 
are depicted. These developments are aimed at simplifying the 
design, reducing the costs and, in addition, improving the plant 
thermal efficiency and overall maintainability. In the area of the 
reactor blanket, significant thermal hydraulic and stress analysis 
have been performed to substantiate the integrity of the chosen 
—-. This paper deals with the discussion of these improved 
eatures. 


25439 (CONF-771109—44) Engineering design problems of 
TFTR. Lee, D. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
1977. Contract EY-76-C-02-3073. 33p. Dep. NTIS, PC A03/MF 
A0l. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Design of the TFTR poses special engineering problems as a 
result of constraints posed by the physics requirements of the fusion 
experiments. The ratio of plasma major and minor radii and the 
associated magnetic field strength required to achieve desired plasma 
conditions, the required confinement time, the two-component 
plasma concept, the complications of providing shielding from the 
14 MeV neutrons and the necessity to control the inventory of 
tritium fuel, all constitute problems which, often, in actuality, must 
be approached as materials problems. The complex, precision struc- 
tures must satisfy various criteria, for example, low magnetic perme- 
ability, high electrical resistivity, resistance to neutron activation and 
high damage tolerance. Another constraint in the engineering design 
of TFTR is the requirement to optimize access to machine compo- 
nents for maintenance and repair. Many of the problems associated 
with accessibility have been resolved: the vacuum vessel has been 
designed as a ten-segment vessel; the igloo shielding of the machine 
is composed of interlocking blocks of boron-loaded concrete; the 
center column is designed in three segments. Current engineering 
emphasis is on finalizing design of the toroidal field coils, lower 
poloidal field coils, vacuum vessel liners and limiters and peripheral 
systems such as the vacuum pumping system and arrangement of 
diagnostics. 


25440 (CONF-771109—66) TNS program: The Next Step in 
confinement fusion beyond TFTR. Roberts, M.; Becraft, W.R.; Flana- 
gan, C.A.; Shannon, T.E.; Varljen, T.C. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 3p. Dep. NTIS, PC 


A02/MF AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The Next Step (TNS) is intended to lead to an economically 
viable fusion reactor and is planned for late-1980’s operation. The 
principal objectives and the major components of the preparation for 
the TNS are listed. Five interrelated tasks undertaken in the conduct 
of these activities are described briefly. (MHR) 


25441 (CONF-771109—76) Plasma engineering considerations 
for an ignition test reactor: The Next Step (TNS) beyond TFTR. Peng, 
Y.K.M.; Callen, J.D.; Marcus, F.B.; McNally, J.R. Jr.; Mense, A.T.; 
Uckan, N.A.; Rome, J.A.; Attenberger, S.E.; Holmes, J.A.; Strickler, 
D.J. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Plasma engineering studies were done to establish credible 
ranges of physics parameters to be integrated into the TNS study 
program. The following are reviewed: high £8 equilibrium, high 
density, basic assumptions, zero-dimensional scaling, one-dimension- 
al effects, equilibrium evolution, injection scenario, MHD stability 
limits, equilibrium fields and flexibility. (MHR) 


25442 (GA-A—14614(Vol.6)) GAC—ANL TNS scoping studies. 
Status report for FY-77, October 1, 1976—September 30, 1977. 
Volume VI. Plasma chamber. (General Atomic Co., San Diego, Calif. 
(USA)). Oct 1977. Contract EY-76-C-0167-038. 216p. Dep. NTIS, 
PC A10/MF AOl. 

A plasma chamber design and analysis study was performed 
in which potential plasma chamber design concepts were identified, 
trade studies were conducted and reference designs were selected. 
High resistance minimum gage Inconel 625 designs were developed 
for the 3.8 Ignition Test Reactor and the 4.2 m Upgradable Ignition 
Test Reactor. The criteria to which the chamber is designed include 
a toroidal resistance greater than 0.1 mf, induced error fields less 
than 100 gauss, a flux penetration time less than 5 msec, 200,000 burn 
cycles and 10,000 full current plasma disruptions. Structural loads 
used in the design include dead weight, atmospheric pressure, impul- 
sive pressure due to plasma disruptions, and seismic excitation, as 
well as centering, tipping and shearing loads due to chamber misa- 
lignment, distortion, or out-of-roundness. The continuous, water- 
cooled, welded chamber is assembled from 12 compound-curved 30° 
segments, and is supported by 12 pairs of A-frame tubular supports 
arranged to accommodate chamber thermal growth while maintain- 
ing symmetry about the reactor midplane. Scenarios have been 
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developed for maintenance operations ranging from simple inspec- 
tion to removal and replacement of chamber segments. 


25443 (GA-A—14614(Vol.10)) GAC—ANL TNS scoping stud- 
ies. Status report for Fy-77, October 1, 1976—September 30, 1977. 
Volume X. Engineering support: facility ‘studies. (Parsons (Ralph M.) 
Co., Pasadena, Calif. (USA)). Oct 1977. Contract EY-76-C-03-0167- 
038. 142p. Dep. NTIS, PC A08/MF A0O1 

In this conceptual scoping study, a supporting facility was 
arranged around a baseline 3.8 m ignition test reactor (ITR) designed 
by the General Atomic Company (GAC). During the study, the 
Ralph M. Parsons Company conceptually designed and estimated 
the constructed costs of the balance-of- _ (BOP) supporting build- 
ings and systems necessary for the I operation. In addition to 
facility design and cost estimate, this scoping study also includes the 
program planning and quality assurance for the TNS program. In 
terms of BOP functional design assurance, schedule implication, and 
preliminary cost tradeoff, Parsons has examined the potential im- 
pacts evolving from developmental changes to the tokamak param- 
eters and from various ITR upgrade scenarios. Recommendations 
have been made in this study suggesting areas of consideration 
which may lead to further cost savings in the TNS program. 


25444 (GA-A—14637) Parametric investigation of TNS concep- 
tual designs, Graumann, D.W. (General Atomic Co., San Diego, 
Calif. (USA)). Sep 1977. Contract EY-76-C-03-0167-038. 8p. 
(CONF-771029—55). Dep. NTIS, PC A02/MF A01. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Parametric studies have been performed as part of the Gener- 
al Atomic/Argonne National Laboratory TNS scoping effort to aid 
in the selection of initial conceptual design parameters. A system 
analysis computer code, SCOPE, which incorporates plasma physics 
models to describe the plasma ignition and burn performance, and 
engineering and costing algorithms to define and cost the reactor 
components, support systems, and balance of plant was the primary 
tool utilized in the parametric studies. Studies were performed for 
moderate burn time (30 sec), low duty factor (0.1) ignition test 
reactors. Doublet shaped plasmas were assumed for high 8 (10%) 
operation, and based upon power and cost considerations derived in 
separate TNS scoping studies, superconducting toroidal field coils 
were assumed. Surveys over a broad range of parametric space 
indicated that minimum cost machines are obtained for maximum 
fields of 8 to 10 tesla at the TF coils, with larger, more costly 
machines resulting at higher and lower fields. Major radii of 3.5 to 
4.0 meters are required, with the size increasing for higher margin 
machines. Investigations of normal conducting and superconducting 
OH coils over the narrower parameter range of interest indicated a 
strong cost incentive for incorporating superconducting coils. On 
the basis of these parametric studies, a 3.8 m major radius, 1.1 m 
minor radius Ignition Test Reactor was selected as an initial concep- 
tual design for TNS. 


25445 (ORNL/TM—5982) Draft program plan for TNS: the 
next step after the tokamak fusion test reactor. Part I. Summary. 
Roberts, M. (Oak Ridge National Lab., Tenn. (USA)). Oct 1977. 
Contract W-7405-ENG-26. % Dep. NTIS, PC A0S/MF AOl1. 

A draft program plan for TNS has been prepared which 
consists of two basic parts—an R and D Needs Assessment and a 
Project Plan with schedules and necessary implementation steps. In 
this brief but intensive effort, questions concerning (1) the present 
basis for the TNS program, (2) the principal gaps in the supporting 
program, and (3) the necessary actions to be taken to implement the 
TNS program were examined. The study supported the thesis that 
the physics and technology bases do exist from which to start the 
TNS design as a central fusion program goal. Specific recommenda- 
tions are made to emphasize those physics, technology, and engi- 
neering areas in which there are program gaps. In the project 
engineering study, a basic schedule with close support from the R 
and D program is developed from which recommendations on 
administrative actions and areas for further elucidation are made. 
This document presents in summary form the findings of the study, 
the development of the principal theses, and the recommendation to 
ERDA-DMFE. 


25446 (ORNL/TM—5983) Draft program plan for TNS: The 
Next Step after the Tokamak Fusion Test Reactor. Part II. R and D 
needs assessment. Roberts, M. (Oak Ridge National Lab., Tenn. 
(USA)). Dec 1977. Contract W-7405-ENG-26. 144p. Dep. NTIS, PC 
A07/MF AOl1. 

The information contained in this document represents the 
brief but intensive efforts of the Oak Ridge TNS Program Team to 
answer the following questions: (1) Is there an adequate basis of R 
and D support for the TNS program as a central, ambitious goal for 
the fusion program. (2) What are the principal gaps in the current 
and projected R and D program. (3) What must be done to permit 
operation of TNS in the mid 1980s. The findings of our preliminary 
study provide these answers to the questions: (1) The physics and 
technology base does exist from which to start the TNS design as a 
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central fusion program goal. (2) We have specific recommendations 
for new emphasis in certain physics and technology areas to mini- 
mize R and D program gaps. (3) TNS conceptual design must be 
started now, and a close look at organizing the fusion program 
around a TNS project is an essential need to support operation in the 
mid 1980s. 


25447 (ORNL/TM—6112) ORNL TNS : microwave 
start-up of tokamak plasmas near electron cyclotron and upper hybrid 
resonances. Peng, Y.K.M.; Borowski, S.K. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 40p. 
Dep. NTIS, PC A03/MF AO1. 

The scenario of toroidal plasma start-up with microwave 
initiation and heating near the electron cyclotron frequency is sug- 
gested and examined here. We assume microwave irradiation from 
the high field side and an anomalously large absorption of the 
extraordinary waves near the upper hybrid resonance. The dominant 
electron energy losses are assumed to be due to magnetic field 
curvature and parallel drifts, ionization of neutrals, cooling by ions, 
and radiation by low Z impurities. It is shown by particle and energy 
balance considerations that electron temperatures around 250 eV and 
densities of 10'* to 10'* cm~* can be maintained, at least in a narrow 
region near the upper hybrid resonance, with modest microwave 
powers in the Impurity Study Experiment (ISX) (120 kW at 28 
GHz) and The Next Step (TNS) (0.57 MW at 120 GHz). The loop 
voltages required for start-up from these initial plasmas are also 
estimated. It is shown that the loop voltage can be reduced by a 
factor of five to ten from that for unassisted start-up without an 
increase in the resistive loss in volt-seconds. If this reduction in loop 
voltage is verified in the ISX experiments, substantial savings in the 
cost of power supplies for the ohmic heating (OH) and equilibrium 
field (EF) coils can be realized in future large tokamaks. 


25448 (UCRL—50002-76) Magnetic fusion energy annual report, 
July 1975—September 1976. Harrison, M.A.; McGregor, C.K.; Gott- 
lieb, L. (eds.). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 2 Dec 1976. Contract W-7405-ENG-48. 140p. Dep. 
NTIS, PC A07/MF AO1. 

Supporting research activities continued to provide the tech- 
nical basis for future mirror-confinement experiments. The industrial 
development of a high-current, high-field, high-current-density 
NbsSn conductor was the main goal of the superconducting magnet 
program. Beam direct conversion was being developed as a means of 
raising the efficiency of neutral-beam production, and plasma direct 
conversion was shown to work as predicted. Conceptual designs 
were completed for various types of power reactors. The neutral- 
beam program progressed in three areas: experimental work, facility 
construction, and conceptual design. Experiments on the 14-MeV 
Rotating Target Neutron Source (RTNS-II) included participation 
by experimenters from many different institutions. Methods for 
processing tritium-contaminated wastes were pursued, as were stud- 
ies of tritiated methane in stainless-steel vessels, the control of tritium 
in mirror fusion reactors, and the development of titanium tritide 
targets for the RTNS. The report period witnessed a rapid matura- 
tion in ability to describe theoretically the behavior of ion-cyclotron 
noise in the 2XIIB and the influence of that noise on the confined 
plasma. The high beta values achieved in 2XIIB prompted much 
theoretical analysis of the properties of high-beta equilibria and 
stability, including those of a field-reversed state. Excellent progress 
was made on the development of computer codes applicable to 
magnetic-mirror problems, with emphasis on three-dimensional, 
finite-beta, guiding-center equilibria, field-reversal, and Fokker- 
Planck codes. 


25449 (UCRL—50016-77-3) Mechanical Engineering Depart- 
ment quarterly report, July—September 1977. Stone, R.G.; Bathgate, 
M.B. (eds.). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 30 Sep 1977. Contract W-7405-ENG-48. 34p. Dep. 
NTIS, PC A03/MF AOl. 

arate abstracts were prepared for 3 of the included sec- 
tions. (MOW) 


25450 (UCRL—80060) Fusion devices. Fowler, T.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 11 Oct 1977. 
Contract W-7405-ENG-48. 33p. (CONF-771071—1). Dep. NTIS, 
PC A03/MF AOl1. 

From EPRI executive seminar on fusion; San Francisco, CA, 
USA (11 Oct 1977). 

Three types of thermonuclear fusion devices currently under 
development are reviewed for an electric utilities management audi- 
ence. Overall design features of laser fusion, tokamak, and magnetic 
mirror type reactors are described and illustrated. Thrusts and trends 
in current research on these devices that promise to improve per- 
formance are briefly reviewed. Twenty photographs and drawings 
are included. (RME) 


25451 (UCRL—80261) Magnetic mirror fusion " 
Fowler, T.K. (California Univ., Livermore (USA). Lawrence Liver- 
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more Lab.). 25 Oct 1977. Contract W-7405-ENG-48. 22p. (CONF- 
771130—1). Dep. NTIS, PC A02/MF AO1. 

From International scientific forum on an acceptable nuclear 
energy future of the world; Coral Gables, FL, USA (7 Nov 1977). 

The past, present, and future thrusts of the magnetic mirror 
fusion program at LLL are reviewed. Neutral beam injection, stabili- 
zation, and density-lifetime product results from the 2XIIB experi- 
ment are briefly highlighted. The rationale of the Tandem Mirror 
Experiment and Field Reversed Mirror Experiment now under way 
are discussed. Plans for the Mirror Fusion Test Facility (MFTF) are 
described. Approaches to improvement of particle containment in 
mirror fusion systems are briefly indicated. (RME) 


25452 (WFPS-TME—044) Draft program plant for TNS: The 
Next Step after the tokamak fusion test reactor. Part III. Project 
specific RD and D needs. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA). Fusion Power Systems Dept.). Mar 1977. Contract EY- 
76-C-02-3073. 230p. Dep. NTIS, PC Al1/MF AO1. 

Research and development needs for the TNS systems are 
described according to the following chapters: (1) tokamak system, 
(2) electrical power systems, (3) plasma heating systems, (4) tokamak 
support systems, (5) instrumentation, control, and data systems, and 
(6) program recc dations. (MOW) 


25453 (WFPS-TME—054) Design related RD and D assessment 
for TNS. Varljen, T.C.; Flanagan, C.A. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Fusion Power Systems — 30 Sep 
1977. Contract W-7405-ENG-26. 2ip. Dep. NTIS, A02/MF 
AOl. 

A preliminary research, development and demonstration (RD 
and D) needs assessment has been completed for post-TFTR D-T 
ignition tokamaks. The principal performance requirements assumed 
for these machines include demonstration of ignition and burning 
dynamics, without thermal-to-electrical power conversion capability 
and the extended duty cycle associated with Experimental Power 
Reactor Concepts. A programmatic goal was also specified to the 
effect that TNS should be “reactor-technology-forcing” and thus 
provide a focal point for basic fusion energy technology develop- 
ment programs. The assessment consisted of identifying and catego- 
rizing the major TNS design issues perceived at this time as well as 
the scope, timing and cost of resolution. A total of 139 specific RD 
and D tasks were identified in the assessment. Total cost estimate for 
the work is 179M$, exclusive of contingency, escalation and techni- 
cal management. The tokamak hardware systems require the greatest 
share of the effort (68M$ or 38% of the total). Total hardware 
system related RD and D amounts to 131M$ while reactor technol- 
ogy and plasma engineering research amounts to 48M$. 


25454 (WFPS-TME—066) Approach to decision modeling for an 
ignition test reactor. Howland, H.R.; Varljen, T.C. (Institute of Gas 
Technology, Chicago, Ill. (USA)). 30 Sep 1977. Contract W-7405- 
ENG-26. 16p. (CONF-771029—166). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A comparison matrix decision model is applied to candidates 
for a D-T ignition tokamak (TNS), including assessment of semi- 
quantifiable or judgemental factors as well as quantitative ones. The 
results show that TNS is mission-sensitive with a choice implied 
between near-term achievability and reactor technology. 


25455 TNS program: the next step in confinement fusion beyond 
TFTR. Roberts, M. (Oak Ridge National Lab., TN); Becraft, W.R.; 
Flanagan, C.A.; Shannon, T.E.; Varljen, T.C. Trans. Am. Nucl. Soc.; 
27: 21-22(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 





25456 Decision model for TNS design strategy. Varljen, T.C. 
(Westinghouse Research and Development Center, Pittsburgh); 
Howland, H.R.; Krist, G.A. Trans. Am. Nucl. Soc.; 27: 22-24(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


25457 Reactor system size and cost trends for TNS Tokamaks. 
Chapin, D.L.; Garber, H.J.; Gibson, G.; Iwinski, E.M.; Sink, D.A. 
(Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 
27: 24-25(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


25458 Laser solenoid: an alternate use of lasers in fusion power. 
Rose, P.H. (Mathematical Sciences Northwest, Inc., Bellevue, WA). 
pp 130-139 of In Industrial applications of high power laser technol- 
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ogy. Ready, J.F. (ed.). Palos Verdes Estates, CA; Society of Photo- 
Optical Instrumentation Engineers (1977). 

From 20. annual SPIE technical symposium; San Diego, CA, 
USA (24 Aug 1976). 

See CONF-760832—P2. 

A unique laser assisted fusion approach is under development 
at Mathematical Sciences Northwest, Inc. (MSNW). This approach 
captures one of the most developed aspects of high energy laser 
technology, the efficient, large, scalable, pulsed electron beam initi- 
ated, electric discharge, CO infrared laser. This advanced technol- 
ogy is then combined with the simple geometry of a linear magnetic 
confinement system. The laser solenoid concept will be described, 
current work and experimental progress will be discussed, and the 
technological problems of building such a system will be assessed. 
Finally a comparison will be made of the technology and economics 
for the laser solenoid and alternative fusion approaches. 


25459 Controlled fusion in Germany running activities and future 
program. Danner, W.; Schmitter, K.H. (Max-Planck-Institut fuer 
Plasmaphysik, Garching, Ger.). pp 483-491 of In 1976 ASME-ANS 
international conference on advanced nuclear energy systems. New 
York; American Society of Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear a systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The main items of the German Fusion Program are described. 
Within the next five-year plan emphasis is placed on plasma physics 
research, especially on the tokamak line which will be supplemented 
by stellarator and high-8 experiments. Technological development is 
concentrated on superconducting magnets and heating and refuelling 
systems to support plasma physics advance. In the reactor oriented 
part of the program, systems studies play the major role. Further 
work will predominantly be performed in the fields of material 
sciences and tritium technology, which are considered to be inde- 
pendent of a special confinement scheme. 


25460 Fusion reactor development in Japan. Mori, S. (Japan 
Atomic Energy Research Inst., Ibaraki-ken). pp 493-499 of In 1976 
ASME-ANS international conference on advanced nuclear energy 
systems. New York; American Society of Mechanical Engineers 
(1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear a systems; Pittsburgh, PA, USA (13 Mar 1976). 

303—. 


See CONF-7 

In Japan, a fusion reactor development program is being 
carried out as a national project. Its major objective is to realize a 
reactor-grade tokamak plasma and to advance fusion reactor engi- 
neering with the aim of developing experimental, demonstration and 
prototype reactors in the further stage. 


25461 Fusion power research and development. Kintner, E.E. 
(Energy Research and Development Administration, Washington, 
DC). pp 501-515 of In 1976 ASME-ANS international conference on 
advanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

A brief review of the fusion process is given. The major 
approaches to fusion power are described. Some research programs 
in the US and the USSR are mentioned. (MOW) 


25462 Engineering aspects of magnetic confinement fusion power 
development. Baker, C.C. (General Atomic Co., San Diego, CA). pp 
517-532 of In 1976 ASME-ANS international conference on ad- 
vanced nuclear energy systems. New York; American Society of 
Mechanical Engineers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

A brief review of the major aspects of magnetic confinement 
fusion power development is presented. The basic requirements of 
fusion power reactors are discussed with emphasis on deuterium- 
tritium-lithium fuel cycles. Engineering considerations common to 
most magnetic confinement concepts include materials development, 
maintenance and reliability, large superconducting magnets, tritium 
handling, blanket and power conversion systems, safety and econom- 
ics. Specific reactor designs of tokamaks, mirrors and theta pinches 
are reviewed. The overall prospect for the successful development 
of fusion power based on magnetic confinement is discussed in the 
context of the key problems which must be solved. 


25463 Torus type of nuclear fusion device. Suzuki, S.; Kanamori, 
N.; Kazawa, Y. (to Hitachi Ltd.). Japanese Patent 1976-143,196/A/. 
4 Jun 1975. 3p. (In Japanese). 

Object: To provide a torus type of nuclear fusion device 
having a helical coil annularly wound within a vacuum vessel, 
wherein either port or coil support is arranged and disposed from a 
horizontal level of the vacuum vessel to effectively carry out obser- 
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vation of the interior of the vacuum vessel or incidence of neutral 
particles. Structure: Coil supports are arranged in parallel on a 
horizontal line, and a port is aligned on the inclined line to widen a 
visual section when the interior of the vacuum vessel is viewed 
through the port. 


25464 Experimental stellarator-type thermonuclear device 
‘Uragan-2'. Amelin, V.Z.; Biryukov, O.V.; Vishnevetskii, V.N. Dokl. 
Vses. Soveshch. Inzh. Probl. Upr. Termoyad. Sint.; 4: 314-325(1975). (In 
Russian). 

The triple racetrack-stellarator '"Uragan-1M” was modeled 
and labeled "Uragan-2” ('U-2") for further development of the 
research on the stellarator program. The basic parameters of the ""U- 
2” are: longitudinal magnetic field strength Ho = 20,000 oersted, 
period of the magnetic field of the coil windings T = 130 ms, 
rotational transformation angle io = 360°, value of the “broadening” 
So = 0.12, average radius of limits of the undisturbed magnetic 
surface rf = 7 cm, number of filed periods m = 18, coil winding 
inclination angle a = 33°, 8 approximately equal to 5,000, the minor 
radius of the coil windings a/sub c/ = 12 cm, the aspect ratio A = 
R/a/sub c/ = 9.16. The magnetic system of the ""U-2” stellarator is 
discussed. Data were obtained that show that the magnetic surfaces 
on the straight-line parts can be joined without helical windings. 
Illustrations 4; References 4. 


25465 Engineering questions in creating the experimental device 
Tokamak-10. Komar, E.G.; Malyshev, I.F.; Monoszon, N.A.; Mura- 
tov, V.P.; Odintsov, V.N.; Rozhdestvenskii, B.V.; Samsonov, G.N.; 
Stolov, A.M. Dokl. Vses. Soveshch. Inzh. Probl. Upr. Termoyad. Sint.; 
1: 118-126(1975). (In Russian). 

The Tokamak-10 is designed for investigating a toroidal qua- 
sistationary discharge in a strong longitudinal magnetic field. The 
authors suggest producing a temperature on the device for the ions 
on the order of 1 keV in a quasistationary plasma with a density of 
10** cm~*. Here one must observe the physical thermonuclear reac- 
tion which is physically intense. The device is a complex consisting 
of a magnetic system, a system of pumping, a system of control and 
monitoring the operation of the device, a system of measurement and 
monitoring the plasma parameters, a system of collection, processing 
and storage of information. The authors give the basic parameters of 
the Tokamak-10. 
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25466 (CONF-771029—158) Thermostructural and mechanical 
aspects of the TFTR plasma limiter design. Condolff, R.; Fixler, S. 
(Grumman Aerospace Corp., Bethpage, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-3073. 9p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

This paper presents the preliminary mechanical and thermos- 
tructural aspects of the TFTR (TOKAMAK Fusion Test Reactor) 
plasma limiter design. The evolution of the limiter design is traced 
through the various stages from conceptual design to the present 
state. Results of parametric limiter blade studies are presented. 
Design criteria, requirements, design loads (mechanical and ther- 
mal), material considerations, and remote handling problems are 
described. The design approach used to achieve a satisfactory plasma 
limiter and blade is discussed. 


25467 (CONF-771029—178) Thermal hydraulic analyses of two 
fusion reactor first wall/blanket concepts. Misra, B.; Maroni, V.A. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 8p. Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A comparative study has been made of the thermal hydraulic 
performance of two liquid lithium blanket concepts for tokamak- 
type reactors. In one concept lithium is circulated through 60-cm 
deep cylindrical modules oriented so that the module axis is parallel 
to the reactor minor radius. In the other concept helium carrying 
channels oriented parallel to the first wall are used to cool a 60-cm 
thick stagnant lithium blanket. Paralleling studies were carried out 
wherein the thermal and structural properties of the construction 
materials were based on those projected for either solution-annealed 
316-stainless steel or vanadium-base alloys. The effects of limitations 
on allowable peak structural temperature, material strength, thermal 
stress, coolant inlet temperature, and pumping power/thermal power 
ratio were evaluated. Consequences to poe tin hydraulic perform- 
ance resulting from the presence of or absence of a divertor were 
also investigated. 


25468 (CONF-771056—8) Thermal stress and creep fatigue limi- 
tations in first wall design. Majumdar, S.; Misra, B.; Harkness, S.D. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 20p. Dep. NTIS, PC A02/MF AO1. 
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From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The thermal-hydraulic performance of a lithium cooled cylin- 
drical first wall module has been analyzed as a function of the 
incident neutron wall loading. Three criteria were established for the 
purpose of defining the maximum wall loading allowable for mod- 
ules constructed of” Type 316 stainless steel and a vanadium alloy. Of 
the three, the maximum structural temperature criterion of 750°C for 
vanadium resulted in the limiting wall loading value of 7 MW/m?. 
The second criterion limited thermal stress levels to the yield 
——- of the alloy. This led to the lowest wall loading value for 
the Type 316 stainless steel wall (1.7 MW/m?). The third criterion 
required that the creep-fatigue characteristics of the module allow a 
lifetime of 10 MW-yr/m*. At wall temperatures of 600°C, this 
lifetime could be achieved in a stainless steel module for wall 
loadings less than 3.2 MW/m?, while the same lifetime could be 
achieved for much higher wall loadings in a vanadium module. 


25469 (CONF-771109—79) Two-dimensional neutronics analysis 
of the Tokamak Fusion Test Reactor. Santoro, R.T.; Barnes, J.M.; 
Lillie, R.A.; Alsmiller, R.G. Jr. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
MF AOI. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The nuclear performance of the TFTR has been studied using 
two-dimensional radiation transport methods. The calculations were 
carried out using the two-dimensional discrete ordinates code DOT 
using Ss angular quadrature and a Ps; expansion of the transport 
cross-section data. The cross sections were taken from the DLC-37 
library and collapsed to a 35-neutron—21-gamma-ray energy group 
subset to facilitate the calculations. The TFTR and the concrete 
pillbox-shaped shield that surrounds the reactor assembly were mod- 
elled using r-z geometry with toroidal symmetry about the z-axis. 
The components were described using 61 radical and 38 axial mesh 
intervals. The dimensions and spatial location of the D-T plasma, the 
dimensions and compositions of the reactor components and other 
relevant TFTR parameters are summarized. (MHR) 


25470 (DOE/ET—0001) Tokamak impurity report. (Depart- 
ment of Energy, Washington, D.C. (USA). Div. of Magnetic Fusion 
Energy). Dec 1977. 136p. Dep. NTIS, PC A08/MF AOl. 

In May 1976, a meeting of Tokamak physicists was held in 
order to discuss what is known about impurities in tokamaks, what 
one should be able to learn from planned experiments, and what 
issues remain unaddressed by present or future programs. Out of this 
meeting have come detailed reports from each of the Tokamak 
laboratories and this overview report written by Tony Hsu and 
containing the laboratory reports as an appendix. This report is 
intended to provide background and perspective for further discus- 
sion as well as detailed information on impurities in Tokamaks. Since 
the spring of 1976, PLT experiments have focused even more 
attention on impurities. As this report goes to press, the effects of 
neutral beam heating on impurity generation and the effects of 
impurities on neutral beam penetration and heating are of the great- 
est importance to the Tokamak program. Near term experiments on 
PLT are expected to give preliminary answers to these questions. 


25471 (EUR—5602, pp 569-575) Neutron multiplication effect of 
CTR blankets containing beryllium. Cloth, P.; Filges, D.; Herzing, R.; 
Kirch, N. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

An experimental procedure is described to measure the neu- 
tron multiplication factor of a beryllium layer, which is used in the 
so called ‘thermal blanket’ design to achieve sufficient tritium breed- 
ing combined with low tritium and lithium inventories. The calcula- 
tions performed in these designs rely only on theoretical evaluations 
of energy and angular distributions of the secondary neutrons. A 
neutron detection system is used for comparison of the amounts of 
neutrons coming directly from a 14-MeV-neutron source and, re- 
spectively, from the surface of a beryllium tube of 12 cm wall 
thickness. This ratio is defined to be the multiplication factor. The 
measured value is about 20% below the theoretical one. 


25472 (EUR—5602, pp 583-588) Determination of neutron spec- 
tra and cross-section sensitivity of tritium production in a lithium 
sphere. Fritscher, U.; Kappler, F.; Rusch, D.; Werle, H.; Wiese, 
H.W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik). 1976. 
From Photo-optical instrumentation engineers meeting; San 
Jose, CA, USA (1 Jun 1976). 
In Proceedings of the 9. Symposium on fusion technology. 
Neutron spectra at several radial positions of a lithium metal 
sphere with a 14 MeV neutron source at the centre are presented. 
¢ spectra are measured both by the time-of-flight method and by 
proton-recoil detectors. Calculations are performed with the Karls- 
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ruhe onedimensional discrete ordinates (Ssub(N)) transport code 
DTK and the neutron cross-section data of the ENDF/B-III data 
file. The comparison of experimental and calculational results shows 
good agreement when the measured neutron source spectrum is used 
in the calculation and when anisotropic elastic scattering is treated 
carefully. The cross-section sensitivity of tritium production in the 
sphere was studied by varying the reference cross-section set accord- 
ing to estimated uncertainties in the cross-section of the ®Li(n,a)t 
and ‘Li(n,n’a)t reactions. The uncertainties in these reaction cross 
sections yield changes in the tritium production of 0.9% and about 
15%, respectively. Finally, the tritium production rate was deter- 
mined experimentally and is compared with the calculation. A 
detailed publication of all results is in preparation. 


25473 (ORNL/TM—6105) Sensitivity of the first-wall radiation 
damage to fusion reactor blanket composition. Barnes, J.M.; Santoro, 
R.T.; Gabriel, T.A. (Oak Ridge National Lab., Tenn. (USA)). Dec 
1977. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF 
AOl. 

The atomic displacement and hydrogen and helium gas pro- 
duction rates in a 1-cm-thick type-316 stainless steel first wall have 
been calculated as a function of blanket composition in a typical one- 
dimensional fusion reactor model. For a 50-cm-thick blanket, vari- 
ations in the rates of atomic displacement and hydrogen and helium 
gas production of factors of 2.7, 1.3, and 1.2, respectively, were 
obtained. The dependence of the radiation damage responses on the 
thickness of the first wall and blanket are also given. 


25474 (WFPS-TME—027) Neutral beam heating of the TFTR 
vacuum vessel protective plates. Sink, D.A. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Fusion Power Systems Dept.). Apr 
1976. Contract EY-76-C-02-3073. 35p. Dep. NTIS, PC A03/MF 
AOl. 

The transmission of neutral beams through plasmas expected 
in the Tokamak Fusion Test Reactor (TFTR) has been investigated. 
An analytical expression for the transmission coefficient of a 120 
keV deuterium beam through a tritium plasma was used and a model 
for the flux profile of the TFTR Neutral Beam System designed by 
LBL/LLL was developed and incorporated. The plasma is assumed 
to have a parabolic profile and is characterized by a major radius of 
310 cm, a minor radius of 57 cm, and a central plasma density of = 
0.4 x 10'*cm-*. To protect the stainless steel vacuum vessel walls of 
the TFTR device, tungsten plates are located inside the vessel. The 
loading of the tungsten protective plates during normal operation is 
well below the neutral beam fluxes which would melt the tungsten. 
The TFTR Neutral Beam System will inject a total of 20 MW of 120 
keV deuterium atoms from twelve sources, as well as approximately 
12 MW of 60 keV deuterium atoms. The fluxes anticipated on the 
tungsten plates due to an unattenuated beam which would be inci- 
dent at an angle of 45° are = 6.5 kW/cm?. The fluxes due to an 
attenuated beam are calculated to be = 0.35 kW/cm* For the 
maximum injection time of 0.5 second, a fault condition in which the 
plasma was not formed at the time of injection could induce a 
surface temperature very near the melting point of tungsten. For the 
standard 0.1 second injection time anticipated for TFTR, a similar 
fault condition would not cause the temperature to rise to more than 
2000 K which is well below the melting point (3640 K) of tungsten. 


25475 (WFPS-TME—042) W. compact poloidal di- 
vertor reference design. Yang, T.F.; Lee, A.Y.; Ruck, G.W. (Wes- 
tinghouse Electric Corp., Pittsburgh, Pa. (USA). Fusion Power 
Systems Dept.). Aug 1977. Contract W-7405-ENG-26. 78p. Dep. 
NTIS, PC A05/MF AO1. 

A feasible compact poloidal divertor system has been de- 
signed as an impurity control and vacuum vessel first-wall protection 
option for the TNS tokamak. The divertor coils are inside the TF 
coil array and vacuum vessel. The poloidal divertor is formed by a 
pair of coil sets with zero net current. Each set consists of a number 
of coils forming a dish-shaped washer-like ring. The magnetic flux in 
the space between the coil sets is compressed vertically to limit the 
height and to expand the horizontal width of the particle and energy 
burial chamber which is located in the gap between the coil sets. The 
intensity of the poloidal field is increased to make the pitch angle of 
the flux lines very large so that the diverted particles can be 
intercepted by a large number of panels oriented at a small angle 
with respect to the flux lines. They are carefully shaped and de- 
signed such that the entire surfaces are exposed to the incident 
particles and are not shadowed by each other. Large collecting 
surface areas can be obtained. Flowing liquid lithium film and solid 
metal panels have been considered as the particle collectors. The 
power density for the former is designed at 1 MW/m? and for the 
latter 0.5 MW/m? The major mechanical, thermal, and vacuum 
problems have been evaluated in sufficient detail so that the advan- 
tages and difficulties are identified. A complete functional picture is 
presented. 


25476 Identification of Mo XV to Mo XXXIII in the soft X-ray 
spectrum of the TFR Tokamak. Schwob, J.L.; Klapisch, M.; Schweit- 
zer, N.; Finkenthal, M. (Hebrew Univ., Jerusalem (Israel). Racah 
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Inst. of Physics); Breton, C.; Michelis, C. de; Mattioli, M. (CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
a de Physique du Plasma et de la Fusion Controlee). Phys. Lett., 
A; 62: No. 2, 85-89(25 Jul 1977). 

Lines of highly ionized molybdenum (originating from the 
limiter) were observed in the TFR spectrum between 5 and 50 A. 
Identification was formed by comparison with a spark spectrum 
and ab initio relativistic calculations. 


25477 Consideration of bundle divertors for TNS. Yang, T.F. 
(Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 
27: 57-58(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 


Nov 1977). 
See CONF-771109—. 


25478 Miniumum-activity aluminum blanket design for TFTR 
Fillo, J.A.; Powell, J.R.; Benenati, R.; Makowitz, H. 
rookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 27: 
3-84(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 24834 


25479 (CONF-770842—16) Manufacturing aspects of toroidal 
field magnets for tokamak power reactors. Smith, G.E. (Grumman 
a. Corp., Bethpage, N.Y. (USA)). 1977. Contract EY-76-C- 
02-3073. 9p. Dep. NTIS, PC A02/MF A0O1. 
From 6. international conference on magnet technology; Bra- 
tislava, Czechoslovakia (29 Aug 1977). 
The manufacturing aspects of two different toroidal field 
coils are discussed Briefly. The first of these is the Tokamak 
Fusion Test Reactor ) TF coil, which is presently in the 


design phase at the Princeton Plasma Physics Laboratory. The 
second coil configuration reflects a reference design for a large 
experimental power reactor (EPR) which originated at the Oak 
Ridge National Laboratory. This He egg was used by the 


Grumman Aerospace Corporation of Bethpage, N.Y. as the basis for 
an - a pee of the manufacturing aspects of a large supercon- 
ducting coil, the results of which are summarized. For each of 
these coils, the major characteristics of the design are first briefly 
described and the significant manufacturing aspects are then summa- 


25480 (CONF-771029—64) Toroidal field ripple effects in TNS 
design. Uckan, N.A.; Callen, J.D.; Tsang, K.T.; Moore, J.R. (Oak 
vy National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 4p. Dep. NTIS, PC A02/MF AOI. 

From 7. a on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

In the design of TNS, the choice of the number of TF coils 
has been made on the basis of trade-off studies among the plasma 
physics considerations and engineering design requirements. The 
theory of the magnetic field ripple effects has been studied to include 
the effects of noncircular cross sections such as those encountered in 
high-beta equilibria. A computer simulation model (RIPPLE) was 
developed to examine the field ripple effects on plasma transport and 
scaling. The magnetic field computer program BOVAL was used to 
calculate the magnetic field due to current flowing in a noncircular 
coil of finite rectangular cross section. The number of toroidal field 
(rr) coils is then determined by calculating the maximum magnetic 

id ripple that can be tolerated from plasma physics considerations. 
25481 (CONF-771029—139) TFTR coil case design. Pusateri, J.; 
Barnes, G.; Citrolo, J. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.; Grumman Aerospace Corp., Bethpage, N.Y. (USA)). 1977. 
Contract EY-76-C-02-3073. Sp. Dep. NTIS, PC A02/MF AOI1. 

From 7. eae on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The TFTR (TOKAMAK Fusion Test Reactor) TF (Toroidal 
Field) coil cases are highly loaded structures designed within severe 
constraints. Foremost among these are basic machine geometry, 
material characteristics of both the case and the copper/epoxy 
matrix it supports, and overall cost. Scoping and parametric studies 
have been performed continuously since conceptual design. The 
progression of design decisions including coil shape, support loca- 
tions and their stiffnesses, material selection, and element sizing are 
described. The significant variables are identified for each of the 
studies. The current coil case design is presented in detail along with 
aspects of the design still under consideration. Questions that remain 
involve the effects of limitations placed upon the coil materials 
(copper, epoxy) themselves. Resolution of these questions is to be 
accomplished by development tests of coil elements similar to those 
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in the current design. Two alternate designs have been held in 
reserve pending completion of the development tests. Each is briefly 
described as to its basic configuration, potential for improvement, 
and its effect on the overall device. 


25482 (CONF-771029—154) TFTR toroidal field coil design. 
Smith, G.E.; Punchard, W.F.B. (Grumman Aerospace Corp., Beth- 
page, N.Y. (USA); Magnetic Corp. of America, Waltham, Mass.). 
1977. Contract EY-76-C-02-3073. 5p. Dep. NTIS, PC A02/MF A011. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The design of the Tokamak Fusion Test Reactor (TFTR) 
Toroidal Field (TF) magnetic coils is described. The TF coil is a 44- 
turn, spiral-wound, two-pancake, water-cooled configuration which, 
at a coil current of 73.3 kiloamperes, produces a 5.2-Tesla field at a 
major radius of 2.48 meters. magnetic coils are installed in 
titanium cases, which transmit the loads generated in the coils to the 
adjacent supporting structure. The TFTR utilizes 20 of these coils, 
, radially at 18° intervals, to provide the required toroidal 
ield. Because it is very highly loaded and subject to tight volume 
constraints within the machine, the coil presents unique design 
— The TF coil requirements are si ized, the coil con- 

guration is described, and the problems highlighted which have 
been encountered thus far in the coil design effort, together with the 
development tests which have been undertaken to verify the design. 


25483 (CONF-771029—181) Equilibrium field coil system for 
the Argonne EPR design. Brooks, J.; Evans, K. Jr.; Stevens, H.; 
Turner, L. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The equilibrium field (EF) coil system for the Argonne 
Experimental Power Reactor (EPR) and the methods by which it 
has been designed are described. The number of coils, their place- 
ment, and the currents in them are fixed by considerations of the 
trade off between the stored energy in the coils and the closeness 
with which the required magnetohydrodynamic (MHD) equilibrium 
can be matched. The bulk of the equilibrium field is produced by 
superconducting coils outside the toroidal field (TF) coils. These 
coils are decoupled from the ohmic heating (OH) system. Normal 
conducting coils just outside the vacuum chamber are also provided 
for fine control. The amount of D-shapedness of the plasma cross 
section is found to be limited. The reference design EF coil system 
configuration is described, and the internal configuration of the 
conductor and implications of the EF coil system on the reactor 
burn cycle and on the driving system costs are discussed. 


25484 (CONF-771109—59) Equilibrium field coils and free- 
boundary equilibrium considerations for TNS. Peng, Y.K.M.; 
Strickler, D.J. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF A011. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The Next Step (TNS) tokamak is expected to have a D- 
shaped plasma to permit MHD stable operation with volume aver- 
aged-beta, anti@ up to 10 percent. By following a procedure similar 
to the method of virtual casing, external coil arrangements were 
produced that reproduce the ideal vacuum vertical field B/sub z// 
sup ID/ for a D-shaped plasma to within a few percent root-mean- 
squared deviation. A typical coil system and a free-boundary equilib- 
rium are shown. It is seen that D-shaped equilibria can be with the 
external coils. Again, three sets of coils are sufficient for centering 
and shaping the plasma for the range of anti values of interest. It is 
concluded that placing the equilibrium field coils external to the 
toroidal field coils has the potential of substantially reducing the cost 
and complexity of the D-shaped TNS device. (MHR) 


25485 (DOE/ET—0016) Superconducting magnet development 
for tokamaks and mirrors: a technical assessment. Laverick, C.; 
Jacobs, R.B.; Boom, R.W.; Henning, C.D. (Department of Boeegy, 
Washington, D.C. (USA). Div. of Magnetic Fusion Energy). Nov 
1977. 29p. Dep. NTIS, PC A03/MF AO1. 

The role of superconducting magnets in Magnetic Fusion 
Energy Research and Development is assessed from a consideration 
of program plans and schedules, the present status of the programs 
and the research and development suggestions arising from recent 
studies and workshops. A principal conclusion is that the large 
superconducting magnet systems needed for commercial magnetic 
fusion reactors can be constructed. However such magnets working 
under severe conditions, with increasingly stringent reliability, safety 
and cost restrictions can never be built unless experience is first 
gained in a number of important installations designed to prove 
physics and technology steps on the way to commercial power 
demonstration. The immediate problem is to design a technology 
program in the absence of definite device needs and specifications, 
giving a priority weighting to the multiplicity of good, high quality 
development program suggestions when all proposals cannot be 
supported. 
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25486 (EPRI-EL—394-SR) Overview of stoppering of open mag- 
netic containment for controlled fusion. Hinrichs, C.K.; Lich- 
tenberg, A.J.; Dolan, T.J. (Electric Power Research Inst., Palo Alto, 
Calif. (USA)). Jun 1977. 46p. . NTIS, PC A03/MF AO1. 

An overview is presented of techniques for stoppering open 

ic containment systems for controlled fusion. Electrostatic, 
radio frequency electromagnetic, magnetic, material and plugging, 
and hybrid stoppering schemes are discussed. Important characteris- 
tics and potentialities of these methods are summarized. A list of 78 
references is included. (RME) 


25487 (UCID—17621) EFFI: a code for calculating the electro- 
magnetic field, force, and inductance in coil systems of arbitrary 
geometry. User’s manual. Sackett, S.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 5 May 1977. Contract W-7405- 
ENG-48. 48p. Dep. NTIS, PC A03/MF AO1. 

EFI calculates magnetic flux lines, fields, forces, and induc- 
tance for an arbitrary system of coils made from circular arc and/or 
straight segments of rectangular cross section conductor. The prepa- 
ration of input to the code and the output options available are 
described. Several examples, including the magnet design for MFTF 
and a divertor design for a Tokamak are used for illustration. All 
input to EFFI is format free, and is checked for validity before any 
calculations are done. To aid the user in correcting mistakes, each 
error detected produces a diagnostic giving the objection to the data 
and the number of the offending data card. If no errors are detected, 
the program automatically expands memory to the size required for 
the problem. EFFI produces both printed and graphical output. 
Each page of output is labeled with the problem title; the time, 
machine and data of the run; and the version number and compile 
date for EFFI. In addition, each column of numbers on each page is 
a labeled. Plots of field contours, field profiles, flux 
lines, field magnitude along a flux line, and forces can all be obtained 
at the option of the user. On field contour and flux line plots, lines of 
intersection between the coils and the plotting plane are also shown. 
5 figures. (RWR) 


25488 (UCRL—S50016-77-3, pp 1-6) Development work on super- 
conducting coils for a Large Mirror Fusion Test Facility. Cornish, 
D.N.; Deis, D.W.; Harvey, A.R.; Hirzel, D.G.; Johnston, J.E.; 
Leber, R.L.; Nelson, R.L.; Zbasnik, J.P. 30 Sep 1977. 

In Mechanical Engineering Department quarterly report, 
July—September 1977. 

is article has summarized development work directed 

toward obtaining the data required to design and build the supercon- 
ducting coils for MFTF. The methods for fabricating the conductor 
and — lengths of the conductor are almost finalized, and the 
building of the test coil and associated equipment is now well under 
way. 


25489 Equilibrium field coils and free-boundary equilibrium con- 
siderations for TNS. Peng, Y-K.M.; Strickler, D.J. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 27: 29-30(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 


Nov 1977). 
See CONF-771109—. 


25490 (WFPS-TME—065) Electrical design of TNS. Heck, 
F.M.; Schultz, J.H.; Smeltzer, G.S. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA). Fusion Power Systems Dept.). 30 Sep 1977. 
Contract W-7405-ENG-26. 17p. (CONF-771029—165). Dep. NTIS, 
PC A02/MF A011. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The electrical design of the ORNL-Westinghouse next step 
(TNS) fusion reactor was begun in 1976, using a set of ground rules 
which were based on the overall program objectives. These objec- 
tives were to identify the design of reasonably-priced reactors, 
which would achieve ignition and be technology forcing. The term 
“technology forcing” was understood to mean the desirability of a 
large number of ignited D-T pulses and the incorporation of super- 
conducting toroidal field (TF) coils, if at all possible. A trade study 
methodology was developed to compare different machine sizes and 
TF coil technologies and to aid in the selection of system and 
subsystem — approaches. The logic which led from the program 
objectives to the design ground rules and from the ground rules to 
the circuit selection is described below. The circuit design ap- 
proaches were generalized and these models were incorporated into 
a computer program (COAST) which was used to examine the cost 
of overall tokamak systems as key design parameters were varied. 


25491 Magnetic field-line reconnexion by localized enhancement 
of resistivity. Pt. 1. Evolution in a compressible MHD fluid. Ugai, M. 
(Ehime Univ., Matsuyama (Japan)); Tsuda, T. J. Plasma Phys.; 17: 
337-356(Jun 1977). 

e temporal dynamics of field-line reconnexion is studied by 
numerical experiment in a compressible conducting fluid. It is shown 
that because of localized enhancement of resistivity the reconnexion 
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takes oy in an initially antiparallel magnetic field and that an X- 
t eld configuration develops, occupying an extended region. 
There is also a remarkable release of magnetic energy into kinetic 
and thermal energies. The global flow pattern can spontaneously be 
set up through the field-line reconnexion under no specially imposed 
boundary conditions. 


main field coil for the ASDEX fusion experiment 
at the Max Planck Institute for Plasma Physics at Garching near 
Munich, Ruch, J.C.; Greve, K.J.; Maix, R.K. Brown Boveri Rev.; 64: 
No. 2, 92-98(Feb 1977). 

In view of the looming raw-material crisis in the field of 
conventional energy generation, the experimental program for con- 
trolled nuclear fusion is everywhere regarded as of the highest 
importance. The ASDEX fusion experiment, too, serves for research 
into important aspects of the problem. An essential component of the 
experimental apparatus associated with the project are the 16 main 
field coils, arranged in star formation, which generate the toroidal 
magnetic field. In the paper, the ASDEX experiment is introduced 
and the most important _ in the manufacturing process of the 
main-field coils are described. 


25493 Stress distributions of coils for toroidal magnetic field. 
Kajita, T. (Nagoya Univ. (Japan). Faculty of Engineering); Miya- 
moto, K. Jpn. J. Appl. Phys.; 15: No. 10, 1965-1971(Oct 1976). 
The stress distributions of a D shaped coil and a circular coil 
are computed by the finite element method. The d ences of the 
stress distribution on the geometrical parameters of the stress distri- 
bution on the geometrical parameters of the coils and supporting 
methods are examined. The maximum amount of the stress in the D 
shaped coil is not much smaller than that of the circular one. 
However, the stress distribution of the D shaped coil becomes much 
more uniform. The supporting method has as much effect as the 
geometrical parameters of the coil on the stress distribution. 


25494 Coil for nuclear fusion tus. Kadotani, K. (to Hita- 


appara 
chi Ltd.). Japanese Patent 1976-130,797/A/. 12 May 1975. 3p. (In 
Japanese). 

Object: To prevent an insulator covering a coil from peeling 
off due to stress produced when a current is passed, while also 
preventing reduction of dielectric strength. Structure: A gap be- 

P 


tween a coil and a metal case disposed about the outer periphery of 
the coil is filled over a range extending lel to the metal case and 
narrower than the conduction width of the coil with a filler having 
great strength against compressive forces. 


25495 Coil for a nuclear fusion device. Kadotani, K. (to Hitachi 
Ltd.). Japanese Patent 1976-117,298/A/. 7 Apr 1975. 3p. (In Japa- 
nese 


Object: To provide a thin nuclear fusion coil having good 
thermal insulation and insulating Yas ape in which mica and glass 
materials are wound round conductors subjected to varnish treat- 
ment and hardened, which is then sealed into a metallic case along 
with negative gases of more than two atmospheric pressures. Struc- 
ture: A plurality of conductors impregnated with varnish are har- 
dened by a rare insulating layer, after which it is coated with a layer 
of mica not impregnated with varnish and a layer of glass substance 
and is then received into a metallic case and filled under pressure 
with negative gases at a pressure more than two atmospheric pres- 
sures. 


25496 Coil for nuclear fusion apparatus. Ito, Y.; Kasawa, Y. (to 
Hitachi Ltd.). Japanese Patent 1976-129,598/A/. 28 Mar 1975. 4p. 
(In Japanese). 

Object: To protect a coil conductor from the effects of high 
temperature for permitting large current density high frequency 
current conduction by maintaining the coil conductor at a low 
temperature with respect to the high temperature of a coil cover. 
Structure: Heat due to energization of a coil and also entering from a 
coil cover through a heat resisting refractory material into a hollow 
coil conductor is removed by means of a cooling water flowing 
through a hollow coil conductor, thereby maintaining a temperature 
difference between the coil cover and hollow coil conductor. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 25556 


25497 (CONF-771029—114) System engineering and design of a 
pulsed homopolar generator power supply for the Texas Experimental 
Tokamak. Bird, W.L.; Grant, G.B.; Weldon, W.F.; Rylander, H.G.; 
Woodson, H.H. (Texas Univ., Austin (USA). Center for Electrome- 
o— 1977. Contract EG-77-S-05-5594. 5p. Dep. NTIS, PC A02/ 
AOl. 

From 7. symposium on fusion research project; Knoxville, 

TN, = e Oct eK 
design of a homopolar generator power supply for the 
Texas Experimental Tokamak XT) is presented. Four series- 
connected disk type homopolar machines serve as inertial energy 
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storage and conversion devices to supply 50 to 70 MW peak power 
to the toroidal field coil and ohmic heating coil circuits. The system 
is nominally operated at 150 MJ, 430 V to provide a 0.5 sec flat top, 
160 kA TF current pulse and a 0.3 sec, 10 kA OH current pulse 
every 2.0 min on a continuous basis. The system has a maximum 
capacity of 200 MJ at a maximum —_ circuit voltage of 500 V. The 
homopolar machine design is described 


peg (CONF-771029—117) Design, fabrication, and testing of a 
fast discharge lar machine (FDX). Gully, J.H.; Driga, M.D.; 
Grant, B.; Rylander, H.G.; Tolk, K.M.; Weldon, W. F.; Woodson, 
H.H. (Texas Univ., Austin (USA). Center for Electromechanics). 
1977. Contract EG-77-S-05-5594. 5p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Fast Discharge Experiment (FDX) is a 0.36 MJ, 200 V 
homopolar machine designed to discharge in one millisecond. All 
components, including dual brush actuation systems, a room-tem- 
perature 2 x 10° A-t pulsed copper coil, two aluminum rotors with 
copper slip rings, low inductance return conductors, coaxial trans- 
mission line, four fast closing (30 jzsec), megamp switches, hydrostat- 
ic journal bearings, squeeze film thrust bearings and a fiberglass 
reinforced epoxy structure have been fabricated and assembled. The 
detail design of machine components is presented. Preliminary test- 
ing, including rotor spin-ups, brush actuation, switch making, and 
pulsed field coil tests have been concluded. A low speed, short- 
circuit discharge of FDX has recently been conducted. Experimental 
data from these tests are compared with theoretical predictions. 


— (CONF-771029—118) Electromagnetic torques and forces 

due to misalignment effects and eddy currents in the homopolar 
generator, power supply for the Texas Experimental Tokamak 
(TEXT). Driga, M.D.; Bird, W.L.; Tolk, K.M.; Weldon, W.F.; 
Rylander, H.G.; Woodson, H.H. ‘(T exas Univ. Austin (USA). 
Center for Electromechanics). 1977. Contract EG-77-S-05-5594. 5p. 
Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Asymmetries in the applied magnetic field due to manufactur- 
ing tolerances and rotor-stator misalignments can cause significant 
forces and moments in a homopolar generator. Parasitic eddy- 
currents in the rotor, brushes and bearings are also important effects 
of such asymmetries. The finite element method is used to calculate 
the magnetic flux distributions in the TEXT homopolar generators. 
The axial magnetic thrust force and the magnetic tilt moment acting 
on the rotor are calculated. Eddy-current torques opposing rotor 
motion are determined using the theory for eddy-current brakes. The 
results have been used in the design of the TEXT homopolar 
generator which have been pr — to provide the energy store 
and conversion for the toroidal field and ohmic heating coils of the 
new Texas Experimental Tokamak. 


25500 (CONF-771029—119) Circuit and magnetic analysis for a 
system of Faraday rotator coils driven by a two-spool, four-rotor 
lar generator. Mayhall, D.J.; Tolk, K.M.; Weldon, W.F.; 


homopo! 

Rylander, H.G.; Woodson, H.H. (Texas Univ., Austin (USA). 
Center for Electromechanics). 1977. Contract EG-77-S-05-5594. 4p. 
Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

As part of a cost optimization study, a computer based circuit 
analysis is performed to determine the energy storage requirements a 
homopolar generator must meet to drive an inductive load of Fara- 
day rotator coils, which is an option considered for the Lawrence 
Livermore Laboratory (LLL) Shiva laser system upgrade. The 
reference load consists of five parallel sets of three different size 
solenoidal coils in series. Each coil is modelled as a series inductance 
and resistance. The homopolar is modelled as a capacitance in series 
with a resistance and an inductance. The transmission lines connect- 
ing the homopolar and the coils are modelled as series inductances 
and resistances. The initial homopolar voltages and energies to 
create the required coil magnetic fields are obtained versus the small 
coil turns, homopolar capacitance, and line length, as are the times to 
current maximum, peak homopolar currents, and peak coil currents. 
For 50 ft lines, the minimum initial homopolar voltage varies from 
20 to 17 MJ. The axial magnetic field variation in the rotator glass is 
<1.0%. The stored energy for the thickest coils is 2.4 times that of 
the thinnest coils. 


25501 (CONF-771029—120) Methods for producing the plasma 
initiation pulse in ohmic heating circuits in tokamak power reactors: 
resistive dissipation, transient inductive storage, and transient capaci- 
tive storage. Driga, M.D.; Mayhall, D.J.; Weldon, W.F.; Rylander, 
H.G.; Woodson, H.H. (T exas Univ., Austin (USA). Center for 
Electromechanics). 1977. Contract EG-77-S-05-5594. Sp. Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 
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This paper compares the resistive dissipation method with 
transient storage methods: inductive and capacitive. While the ca- 
pacitive method is relatively well known through its variant, the 
“Inall circuit,” the inductive transient storage method to produce the 
plasma initiation pulse is less well known. It consists of two closely 
coupled coils, one connected with a system of differentially com- 
pounded slow discharge homopolar machines. The magnetic energy 
is suddenly taken from the ohmic heating circuit and temporarily 
stored in the mutual inductance of the two coils—thus producing the 
pulse. 


25502 (CONF-771029—121) Test data on electrical contacts at 
high surface velocities and high current densities for homopolar gener- 
ators. Brennan, M.; Tolk, K.M.; Weldon, W.F.; Rylander, H.G.; 
Woodson, H.H. (Texas Univ., Austin (USA). Center for Electrome- 
chanics). 1977. Contract EG-77-S-05-5594. 5p. Dep. NTIS, PC A02/ 
MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Test data is presented for one grade of copper graphite brush 
material, Morganite CMIS, over a wide range of surface velocities, 
atmospheres, and current densities that are expected for fast dis- 
charge (< 100 ms) homopolar generators. The brushes were run on a 
copper coated 7075-T6 aluminum disk at surface speeds up to 277 m/ 
sec. One electroplated copper and three flame sprayed copper coat- 
ings were used during the tests. Significant differences in contact 
voltage drops and surface mechanical properties of the copper 
coatings were observed. 


25503 (CONF-771029—151) TFTR Motor Generator. Murray, 
J.G.; Bronner, G.; Horton, M. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.; General Electric Co., Schenectady, N.Y. (USA)). 
1977. Contract EY-76-C-02-3073. 6p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A general description is given of 475 MVA pulsed motor 
generators for TFTR at Princeton Plasma Physics Laboratory. Two 
identical generators operating in parallel are capable of supplying 
950 MVA for an equivalent square pulse of 6.77 seconds and 4,500 
MJ at 0.7 power factor to provide the energy for the pulsed 
electrical coils and heating system for TFTR. The description in- 
cludes the operational features of the 15,000 HP wound rotor motors 
driving each generator with its starting equipment and cyclocon- 
verter for controlling speed, power factor, and regulating line volt- 
age during load pulsing where the generator speed changes from 
87.5 to 60 Hz frequency variation to provide the 4,500 MJ or energy. 
The special design characteristics such as fatigue stress calculations 
for 10° cycles of operation, forcing factor on exciter to provide 
regulation, and low generator impedance are reviewed. 


25504 (CONF-771029—157) AC distribution system for TFTR 
pulsed loads, Carroll, R.F.; Ramakrishnan, S.; Lemmon, G.N.; Moo, 
W.I. (Ebasco Services, Inc., New York (USA)). 1977. Contract EY- 
76-C-02-3073. 7p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

is paper outlines the AC distribution system associated 

with the Tokamak Fusion Test Reactor and discusses the significant 
areas related to design, protection, and equipment selection, particu- 
larly where there is a departure from normal utility and industrial 
applications. 


25505 (CONF-771029—173) Ohmic Heating System for the 
TFTR Tokamak, Petree, F.; Cassel, R. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.; Ebasco Services, Inc.. New York (USA)). 
1977. Contract EY-76-C-02-3073. 5p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The TFTR Ohmic Heating (OH) System will apply 140,000 
volt impulses upon the OH coils to start the plasma. In order to 
reduce the voltage stress to ground on the OH coils to 12 kV 
without changing the magnetic field induced by the OH system in 
the plasma, six d-c current interrupters will be applied to six entry 
points in the OH coil system. And in order to impart a nearly 
rectangular shape to these impulses, the voltage determinin, = 
ments will be nonlinear resistances placed in parallel aiel with th 
interrupters. These nonlinear resistors, made of semiconducting ‘a 
terial, are not normally used in repetitive or continuous duty, and 
their proper functioning is crucial to the reliable operation of the 
system. The system described herein, is being revised owing to the 
impact of revisions to the Toroidal Field Coil System, and to 
refinements to the OH System design. 


25506 (CONF-771029—191) Plasma driving require- 
ments for commercial tokamak fusion reactors. Brooks, J.N.; Kustom, 
R.C.; Stacey, W.M. Jr. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 
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The plasma driving system for a tokamak reactor is composed 
of an ohmic heating (OH) coil, equilibrium field (EF) coil, and their 
respective power supplies. Conceptual designs of an Experimental 
Power Reactor (EPR) and scoping studies of a Demonstration 
Power Reactor have shown that the driving system constitutes a 
significant part of the overall reactor cost. The capabilities of the 
driving system also set or help set om parameters of the burn 
cycle, such as the startup time, and the net power output. Previous 
detailed studies on driving system dynamics have helped to define 
the required characteristics for fast-pulsed superconducting magnets, 
homopolar generators, and very high power (GVA) power supplies 
for an EPR. This paper summarizes results for a single reactor 
configuration together with several design concepts for the driving 
system. Both the reactor configuration and the driving system con- 
cepts are natural extensions from the EPR. Thus, the new results can 
be compared with the previous EPR results to obtain a consistent 
picture of how the driving system requirements will evolve—for one 
particular design configuration. 


25507 (CONF-771029--192) Hybrid equilibrium field coils for 
the ORNL TNS. Peng, Y.K.M.; Strickler, D.J; Dory, R.A. (Oak 
~? National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 7p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

In this study, we make a comparative study of the roe 
onepuee required by interior and exterior [to the toroidal field (TF) 
coils] equilibrium field coils that are separately appropriate for high- 
8, D-shaped plasmas in TNS. It is shown that the interior coils need 
ty = supplies that are an order of magnitude below those required 

y the exterior coils (while the latter case is much less difficult to 
build than the former). A hybrid EF coil concept is proposed that 
combines the interior and the exterior coils to retain their advantages 
in avoiding large interior coils while lowering the power supplied to 
the exterior coils by an order of magnitude. 


25508 (LA—7090-MS) Current control by a homopolar machine 
with moving brushes. Vogel, H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jan 1978. Contract W-7405-ENG-36. 10p. Dep. NTIS, PC 
A02/MF AO1. 

The equation for TNS Doublet’s E-coil circuit with moving 
brush homopolar machine is integrated in the flux of the homopolar 
for a monotonically increasing current function extending beyond 
the current reversal into the burn period. The results show that the 
moving brush feature is not useful for controlling the burn. 


25509 (ORO—5594-7) Homopolar generator development at the 
University of Texas. Weldon, W.F.; Rylander, H.G.; Woodson, H.H. 
(Texas Univ., Austin (USA). Center for Electromechanics). 1977. 
Contract EG-77-S-05-5594. 9p. (CONF-771132—3). Dep. NTIS, PC 
A02/MF AO1. 

From Seminar on energy storage, compression and switching; 
Canberra, Australia (15 Nov 1977). 

Homopolar generator development since 1972 is reviewed. 
The first homopolar generator stored 0.65 MJ was capable of self 
motoring to 6000 r/min in about 12 min with an armature current of 
1.0 KA and could discharge in about 3.0 s at a current of 14.0kA.A 
high brush tester to evaluate mechanical and electrical properties of 
the various grades of solid brushes available is mentioned. The 


second homopolar generator stores 5.0 MJ of energy inertially at 
5600 r/min and is basically a scaled-up version of the first generator 
with improved bearings and brush mechanism. Work on fast dis- 
charge and industrial programs is mentioned. (MHR) 


25510 (ORO—5594-8) FDX: a fast discharge homopolar gener- 
ator. Weldon, W.F.; Rylander, H.G.; Woodson, H.H. (Texas Univ., 
Austin (USA). Center for Electromechanics). 1977. Contract EG-77- 
S-05-5594. 12p. (CONF-771132—4). Dep. NTIS, PC A02/MF AO1. 

From Seminar on energy storage, compression and switching; 
Canberra, Australia (15 Nov 1977). 

A study was undertaken to determine the fundamental limita- 
tions to the discharge times of homopolar generators. As a result of 
the study, a Fast Discharge Experiment (FDX) was proposed. FDX 
is a small (365 kJ), counterrotating disk type homopolar generator 
designed to explore the limits to homopolar generator discharge 
times. The FDX rotors are forged aluminum alloy with flame 
sprayed copper slip rings. Solid copper graphite brushes are used 
with a 95% packing factor on the slip rings. The high magnetic field 
required for fast discharge (3.6 T average) is provided by discharg- 
ing the CEM 5.0 MJ homopolar generator into a four-turn, graphite- 
reinforced, room temperature copper coil. Since the field is pulsed 
and FDX rotors cannot be self motored, they are brought up to 
speed with two 37 kW air turbines. The two aluminum rotors are 30 
cm in diameter and of a rimmed, modified constant stress configura- 
tion. They are designed for a maximum operating speed of 28,000 r/ 
min at which point they each store 182.5 kJ and develop 104 V. The 
aluminum discharge coax is approximately 38 cm in diameter and is 
designed to carry the 1.88 MA anticipated from a half speed (14,000 
r/min) short circuit discharge which would stop the rotors in 1.0 ms. 
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It is predicted that the machine will ring on its own internal 
impedance for approximately five cycles in this mode. The discharge 
coax is sho by four very fast making switches. Additional 
impedance can be introduced into the discharge circuit by extending 
the switch coaxes to allow full speed 1.4 MA discharges in approxi- 
mately 3.5 ms. 


25511 (WFPS-TME—038) Experimental power reactor ohmic 
heating energy storage study. Heck, F.M.; King, E.I. Jr.; Stillwagon, 
R.E. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Fusion 
Power Systems Dept.). Nov 1976. Contract EY-76-C-02-3073. 146p. 
Dep. NTIS, PC A07/MF AO1. 

Results from detailed studies are included on the following 
topics: (1) ohmic heating system functions, (2) ohmic heating cir- 
cuits, (3) basis for energy storage study, (4) homopolar energy 
storage, (5) ac generator/rectifier study, and (6) energy storage 
costs. (MOW) 


25512 (UCRL-Trans—11310) High-voltage high-current breaker 
and closer for power systems with inductive storage devices. Azizov, 
E.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehner- 
gii SSSR, Moscow. Inst. Atomnoj Ehnergii). Nov 1977. Translation 
of IAE—2673, 1976. 6p. Dep. NTIS, PC A06/MF AO1. 

A high-voltage high-current explosive circuit breaker and a 
high-voltage high-current mechanical circuit closer were worked 
out for use in the energy extraction blocks of high-power sources 
and power supply systems of thermonuclear units, based on induc- 
tive storage devices with energy storage of 107 to 10°J. General 
views of the circuit breakers are shown and described. (MHR) 


25513 Nuclear fusion device. Niwa, S. (to Hitachi Ltd.). Japa- 
nese Patent 1977-1,299/A/. 23 Jun 1975. 3p. (In Japanese). 

Object: To obtain a current converter coil cut-off circuit 
having high performance by determining the high precision time 
interval between opening of a circuit breaker and a closure of a 
closure switch. Structure: A plasma circuit and a current converter 
coil are magnetically coupled to each other. The coil is connected in 
parallel with a commutation circuit (resistor), and the commutation 
is effected by a switch means. This switch means has a multi- 
electrode circuit breaker, with some of the electrodes provided for 
causing a current through the current converter coil and the other 
electrodes provided as switch for delivering a command for causing 
current to a capacitor. With this capacitor current command switch, 
the time precision of the current conduction command is increased. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 25438, 25573 


25514 (BNL—23410) Thermal analysis of conduction cooled 
blankets for fusion reactors. Yu, W.S.; Powell, J.; Fillo, J.; Lazareth, 
O. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 5p. (CONF-771029—170). Dep. NTIS, PC A02/ 
MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Thermal Analyses of a Minimum Activity Conduction 
Cooled Blanket (CCB) for TNS/EPR reactors are presented. The 
blanket is a simple structure of long hexagonal aluminum (SAP) 
rods, approximately 20 cm in length and approximately 1 cm in 
diameter, welded or brazed into water cooled modular aluminum 
alloy plates (approximately 5 to 10 cm thick) which are attached to 
the primary shield. The plates are cooled by separate, redundant 
water cooling circuits. BsC inserts in the hexagonal rods increase 
neutron attentuation. The transient and steady state thermal charac- 
teristics of CCB are examined. The results of the effects of peak wall 
load, dwell time between burns, and ByC volume fraction on the 
maximum first wall temperature and maximum first wall temperature 
variation (T/sub max/ to T/sub min/) are given for a constant 
plasma burn time of 30 seconds. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 25543, 25581 


25515 (CONF-770940—15) Possible neutral beam requirements 
for TFTR upgrades. Prichard, B.A. Jr.; Little, R.; Post, D.E.; 
Schmidt, J.A. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
rt Contract EY-76-C-02-3073. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

A discussion is provided of possible neutral beam require- 
ments and constraints for a TFTR upgrade. The time scale is the 
early 80s and beams of 250 keV D®, probably using 65 ampere 
negative ion sources, existing power supplies and vacuum enclosures 
would be required. (MHR) 
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25516 (CONF-771029—87) Sensitivity of ignition in TNS to 
profiles and radial transport processes. Houlberg, W.A.; 
, A.T.; Attenberger, S.E. (Oak Ridge National Lab., Tenn. 
(USA). 1977. 4p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Initial studies have been undertaken to determine the sensitiv- 
ity of ignition in The Next Step (TNS) to radial transport models 
and particle fueling penetration depths. A one-dimensional multifluid 
transport model is used for the ion, electron, and thermal alpha 
energy balances and the ion and alpha densities. A startup scenario at 
full plasma size and constant average density is used with 2 sec of 
beam heating to determine whether the plasma ignites. The density 
gradient-driven, trapped particle microinstabilities are found to be 
very sensitive to the particle fueling profile, which may allow 
optimization of the startup scenario. 


25517 (CONF-771029—155) TFTR tritium valve for pulsed gas 
feed, test results. Rockensies, J.W.; Sue, B.; Walls, R. (Grumman 
Aerospace Corp., Bethpage, N.Y. (USA); Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). 1977. Contract EY-76-C-02-3073. 3p. 
Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

This paper presents the results of a test program currently 
being conducted at the PPPL (Princeton Plasma Physics Lab) to 
evaluate the design of an engineering-model valve to be used for 
controlling pulsed-feed tritium injection scenarios into the TFTR 
(TOKAMAK) torus. The test program is designed to characterize 
the performance of the valve and determine throughput modulation 
and repeatability. Testing is being performed primarily with helium 
gas, but the capavility to test with argon, deuterium, and hydrogen 
gases is available in order to provide an adequate data base to 
extrapolate to the tritium case. The TFTR proposed tritium feed 
system line configurations have also been simulated to evaluate 
dynamic effects of the pulsed feed. 


25518 (CONF-771029—177) Neutral beam system for an ignition 
tokamak. Fasolo, J.; Fuja, R.; Jung, J.; Moenich, J.; Norem, J.; 
Praeg, W.; Stevens, H. . (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

We have attempted to make detailed designs of several neu- 
tral beam systems which would be applicable to a large machine, 
e.g., an ITR (Ignition Test Reactor), EPR (Experimental Power 
Reactor), or reactor. Detailed studies of beam transport to the 
reactor and neutron transport from the reactor have been made. We 
have also considered constraints imposed by the neutron radiation 
environment in the injectors, and the resulting shielding, radiation- 
damage, and maintenance problems. The effects of neutron heat 
loads on cryopanels and ZrAl getter panels have been considered. 
Design studies of power supplies, vacuum systems, bending magnets, 
and injector layouts are in progress and will be discussed. 


25519 (CONF-771029—183) Protection of neutral-beam accel- 
erator electrodes from spark discharges. Praeg, W.F. (Argonne Na- 
tional Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 8p. Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The high-voltage (HV) electrodes of neutral beam sources 
(NBS's) must be protected from occasional sparks to ground. Spark 
currents can be limited with special transformers and reactors which 
introduce time delays that are long enough to quench the spark or to 
disconnect the energy source. A saturated time delay transformer 
(STDT) connected in series with the HV power supply detects spark 
faults and limits the current supplied by the power supply and its 
capacitance to ground; it also initiates spark quenching. Nonsaturat- 
ed, longitudinal reactors limit the discharge current supplied by the 
energy stored in the circuit capacitance of the NBS filament and arc 
power supplies long enough to discharge this capacitance into a 
resistor. The design principles of these protective circuits are pre- 
sented. 


25520 (CONF-771109—74) Injection scenarios for TNS. Rome, 
J.A.; Peng, Y.K.M.; Davidson, J.N. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC 
A02/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Neutral beam injection heating is the most technically ad- 
vanced and experimentally proven form of auxiliary Tokamak heat- 
ing. In TNS, due to its large size and density, the major problem is a 
lack of beam penetration. An attempt is made to determine the scope 
of the problem and outline possible strategies for dealing with it. 
Some of these strategies are: raise the injection energy, injection 
vertically into a locally produced minimum in the toroidal magnetic 
field so that the injected ions are trapped in this well and anti B x 
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nablaB drift into the center of the machine, and using a low density 
startup and taking advantage of a-particle heating and flux surface 
shifts will allow 150 keV deuteron beams to have adequate protec- 
tion. (MHR) 


25521 (CONF-771109—81) Nuclear design calculations for the 
TFTR neutral beam injectors. Santoro, R.T.; Alsmiller, R.G. Jr.; 
Barnes, J.M. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeti:.g; San Francisco, CA, USA (27 
Nov 1977). 

The results of two-dimensional neutronics calculations aimed 
at identifying the nuclear responses that affect the performance of 
vital components are summarized. The neutral beam injector assem- 
bly was modelled using r-z geometry with cylindrical symmetry 
about z-axis. The dimensions and compositions of the components 
were taken from engineering drawings and sketches. The neutron 
source strength was assumed to be composed entirely of 14-MeV 
neutrons isotropically emitted from an area having a radius of 70 cm. 
The total neutron yield from the reactor was 7 x 10** neutrons/ 
second. The radiation transport calculations were performed using 
the two-dimensional discrete ordinates code DOT with an Ss angu- 
lar quadrature, and a P; Legendre expansion of the cross section. 
(MHR) 


25522 (CONF-771109—83) Fueling profile sensitivities of 
trapped particle mode transport to TNS. Mense, A.T.; Attenberger, 
S.E.; Houlberg, W.A. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

A key factor in the plasma thermal behavior is the anticipated 
existence of dissipative trapped particle modes. A possible scheme 
for controlling the strength of these modes was found. The scheme 
involves varying the cold fueling profile. A one dimensional multi- 
fluid transport code was used to simulate plasma behavior. A multir- 
egime model for particle and energy transport was incorporated 
based on pseudoclassical, trapped electron, and trapped ion regimes 
used elsewhere in simulation of large tokamaks. Fueling profiles 
peaked toward the plasma edge may provide a means for reducing 
density-gradient-driven trapped particle modes, thus reducing diffu- 
sion and conduction losses. (MHR) 


25523 (CONF-771129—7) Development of the TFTR neutral 
beam injection system. Prichard, B.A. Jr. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). 1977. Contract EY-76-C-02-3073. Sp. 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

The TFTR Neutral Beam Lines are designed to inject 20 MW 
of 120 keV neutral deuterium atoms into the plasma. This is accom- 
plished using 12 sources, 65 amperes each, mounted in 4 beam lines. 
The 120 kV sources and a prototype beam line are being developed. 
The implementation of these beam lines has required the develop- 
ment of several associated pieces of hardware. 200 kV switch tubes 
for the power supplies are being developed for modulation and 
regulation of the accelerating supplies. A 90 cm metallic seal gate 
valve capable of sealing against atmosphere in either direction is 
being developed for separating the torus and beam line vacuum 
systems. A 70 x 80 cm fast shutter valve is also being developed to 
limit tritium migration from the torus into the beam line. Internal to 
the beam line a calorimeter, ion dump and deflection magnet have 
been designed to handle three beams, and optical diagnostics utiliz- 
ing the doppler broadening and doppler shift of light emitted from 
the accelerated beam are being developed. The control and monitor- 
ing of the 12 sources will be done via the TFTR computer control 
system (CICADA) as will other parts of the machine, and software 
is being developed to condition and operate the sources automatical- 
ly. The prototype beam line is scheduled to begin operation in the 
fall of 1978 and all four production beam lines on TFTR in 1982. 


25524 (EPRI-ER—581) Exploratory studies of high-efficiency 
advanced-fuel fusion reactors. Annual report, February 1977. (Illinois 
Univ., Urbana (USA). Fusion Studies Lab.). Nov 1977. 175p. Dep. 
NTIS, PC A08/MF AOl1. 

The objective of this study is to examine the potential advan- 
tages and feasibility of using deuterium and D-*He fusion fuels 
rather than D-T. The present report describes the first part of the 
study which was concerned with the use of tokamak reactors to burn 
such fuels on the expectation that, due to the emphasis on such 
systems in the national R and D program, they will form the basis 
for the first generation of fusion power plants. A key question then 
is: can tokamaks be extended to non D-T fuels to take advantage of 
features such as the unique blanket designs possible with the elimina- 
tion of tritium breeding, increased plant lifetimes possible with 
reduced neutron fluxes and new blanket designs, and improved 
energy conversion efficiencies associated with the increased fusion 
energy carried by charged particles. Parameters are presented for 
three classes of reactors: D-D plants designed for *He generation as 
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well as electrical production; D-*He tokamaks that would serve as 
“satellites” to the generators by burning *He in smaller, relatively 
clean plants suitable for near-urban siting; and “self-contained” Cata- 
lyzed-D tokamaks that burn T and *He from D-D fusion “in-situ.” 
The size scaling for these plants is, in descending order, D-D 

tors, Catalyzed-D plants, and D-*He satellites. This flexibility 
in size and fuel allows a wide variation in characteristics that could 
well be vital to the full utilization of fusion power. 


25525 (GA-A—14640) Tritium handling trade studies and design 
options for the GA/ANL TNS. Mintz, J.M.; Clemmer, R.G.; Maroni, 
V.A. (General Atomic Co., San Diego, Calif. (USA)). Sep 1977. 
Contract EY-76-C-03-0167-038. 8p. (CONF-771029—110). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A comprehensive effort has been undertaken to define the 
objectives, criteria and potential systems design solutions that accrue 
to the tritium handling systems for the next logical step in Tokamak 
reactor development S). A primary focus of these activities has 
been a systematic analysis of fuel cycle parameters and trade studies 
on the sensitivity of these parameters to reactor design and operating 
conditions. Principal results of these analyses and an assembly of 
potentially useful design concepts for various subsystems of the fuel 
cycle are presented. 


25526 (LBL—5943) Cryopump, neutral-beam compatibility test. 
Berkner, K.H.; Law, P.K.; Pyle, R.V.; Ruby, L.; Pittenger, L.C.; 
Valby, L.E. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1977. Contract W-7405-ENG-48. 7p. (CONF-770611— 
30). Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society annual meeting; New York, 
NY, USA (12 Jun 1977). 

The design and performance testing plan for a cryopump to 
be used on the neutral beams injectors are briefly discussed. 
The cryopump consists of an outer envelope at liquid nitrogen 
temperature, and an inner envelope at liquid helium temperature. In 
the cryopanel-chevron structure to be tested, a deuterium condensa- 
tion rate of 2.5 x 10‘ liters/s is predicted. A three phase test plan for 
performance testing at both LBL and LLL is delineated. (RME) 


25527 (LBL—6373) Rectangularly area plasma 


source. Ehlers, K.W. (California Univ., Berkeley (USA). Lawrence 


Berkeley Lab.). Oct 1977. Contract W-7405-ENG-48. 5p. (CONF- 
771029—198). Dep. NTIS, PC A02/MF AOl1. 

From 7. _—— on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The next generation of U.S. fusion experiments, which in- 
cludes the , MFTF, and Doublet III, will all utilize the 
injection of highly energetic neutral beams for plasma heating. In 
this paper we will discuss some of the requirements for the plasma 
sources from which these beams will originate and we will describe 
the operating characteristics of the plasma source which has been 
—- for the Tokamak Fusion Test Reactor (TFTR) beam 
ines. 


25528 (LBL—6374) Design and fabrication of an ion accelerator 
for TFTR-type neutral beam systems. Paterson, J.A.; Duffy, T.J.; 
Haughian, J.M.; Biagi, L.A.; Yee, D.P. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1977. Contract W-7405- 
ENG-48. 6p. (CONF-771029—179). Dep. NTIS, PC A02/MF AO1. 

From 7. oo on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The design of the prototype 120-keV, 65-A, 0.5-sec ion accel- 
erator for TFTR-type beam systems is described. Details of the 
manufacture of the constituent parts are given along with descrip- 
tions of the major components of the accelerator. Included are the 
molybdenum grid structures, molybdenum shields, stainless steel hats 
and the epoxy insulator. Specific manufacturing problems are dis- 
cussed along with the results of tests to determine the voltage 
holding capabilities of the assembly. 


25529 (LBL—6376) Facility for the testing of the TFTR proto- 
type neutral beam injector. Haughian, J.M. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Jul 1977. Contract W-7405- 
ENG-48. 6p. (CONF-771029—169). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The design of the prototype neutral beam injection system for 
TFTR is nearing completion at the Lawrence Livermore Labora- 
tory. This paper describes some of the features of the facility at the 
Lawrence keley Laboratory where this prototype will be assem- 
bled and tested. 


25530 (PPPL—1407) Neutral injection beam power monitor. Sil- 
verman, K.B. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
Dec 1977. Contract EY-76-C-02-3073. 6p. (CONF-771029—204). 
Dep. NTIS, PC A02/MF AO1. 
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From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Brief descriptions are given of the following parts of the 
monitoring system: (1) flow transducers, (2) temperature transducers, 
and (3) power monitor circuitry. (MOW) 


25531 (UCRL—50016-77-3, pp 12-14) Design of the Tokamak 
Fusion Test Reactor calorimeter. Stone, R.R.; Haughian, J.M. 30 Sep 
1977. 

In Mechanical Engineering Department quarterly report, 
July—September 1977. 

The calorimeter consists of energy absorbing plates and the 
retraction and support port. Descriptions are given of each. (MOW) 


25532 (UCRL—79706) Tokamak Fusion Test Reactor neutral 
beam injection system vacuum chamber. Pedrotti, L.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 19 Oct 1977. 
Contract W-7405-ENG-48. 7p. (CONF-771029—14). Dep. NTIS, 
PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Most of the components of the Neutral Beam Lines of the 
Tokamak Fusion Test Reactor (TFTR) will be enclosed in a 50 
cubic meter box-shaped vacuum chamber. The chamber will have a 
number of unorthodox features to accomodate both neutral beam 
and TFTR requirements. The design constraints, and the resulting 
chamber design, are presented. 


25533 (UCRL—79707) Neutral beam injection system for the 
Tokamak Fusion Test Reactor. Pittenger, L.C.; Stone, R.R.; Valby, 
L.E.; Pedrotti, L.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 19 Oct 1977. Contract W-7405-ENG-48. 6p. 
(CONF-771029—13). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Tokamak Fusion Test Reactor will be installed at the 
Princeton Plasma Physics Laboratory facility. This is a major step to 
reach the goal of fusion power using toroidal magnetic fields for 
plasma confinement. A major part of this test reactor will be four 
neutral beam injection systems. These systems will inject 20 MW of 
120 kV neutral deuterium atoms into the plasma for 0.5 seconds. In 
order to achieve the required power input to the plasma, several 
systems are required within the neutral beam line. These are the 
source, neutralizer, ion deflection magnet, calorimeter and retraction 
system, ion dump, cryopumps and vacuum enclosure. All of these 
systems have constraints imposed which increase the complexity of 
their designs. Since all systems must operate in a tritium environ- 
ment, remote handling capabilities must be incorporated into the 
design. An overview is presented of the Lawrence Livermore Labo- 
ratory/Lawrence Berkeley Laboratory Neutral Beam Injection 
System design. Specifications for the machine and a general descrip- 
tion of the total system are presented. 


25534 (UCRL—79720) Design of the calorimeter and beam 
dump for the prototype neutral beam injector. Stone, R.R.; 
Haughian, J.M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 6 Oct 1977. Contract W-7405-ENG-48. 6p. 
(CONF-771029—100). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A calorimeter has been designed for use with the TFTR 
prototype neutral beam injection system. It consists of three vees 
each having two 18.8-mm-thick (0.75 in.) copper plates at a 6-deg 
angle, relative to the beam centerline. The maximum power density 
on a plate with this arrangement will be 2.0 kW/cm?, resulting in a 
front surface temperature rise of about 420°C. A support and retrac- 
tion system moves the calorimeter in and out of the beam centerline. 
Various factors used in the selection of the absorber plate material 
will be discussed and also some experimental test results will be 
presented. 


25535 (UCRL—79965) Intense Pulsed Ion Neutral Source 
(PINS). Prono, D.S.; Ishizuka, H.; Briggs, R.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 30 Sep 1977. Con- 
tract W-7405-ENG-48. 13p. (CONF-771035—19). Dep. NTIS, PC 
A02/MF AOl1. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 

An Intense Pulsed Ion Neutral Source (IPINS) is being 
developed for injection into a mirror confinement experiment. The 
ion source is based on the reflex triode principle. The parameters 
achieved in current small-scale experiments are pulse duration 1 ps, 
beam energy 80 keV, and ion current density approximately 0.2 kA/ 
cm’. Beam neutralization using thin carbon foils is under investiga- 
tion. 


25536 (UCRL—80405) Negative-ion-based neutral beams and 
upgraded fusion devices (TFTR, MFTF). Hooper, E.B. Jr.; Fink, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 29 
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Nov 1977. Contract W-7405-ENG-48. 16p. (CONF-771213—46). 
Dep. NTIS, PC A02/MF AOl1. 

From Plasma heating development requirements workshop; 
Gaithersburg, MD, USA (5 197 

The development of negative-ion- -based (H~, D~) neutral 
beams for TFTR and MFTF is discussed. Problems with existing 
equipment include providing beam current and current density, 
voltage holding, and gas Lary wg The problem of stripping the D™ 
is described; it is concluded that photodetachment would be desir- 
able to prevent formation of high-energy D*. Estimates of the 
parameters associated with photodetachment show it may be feasible 
although a detailed study will be required. 


25537 Fueling profile sensitivities of trapped particle mode trans- 
port for TNS. Mense, A.T.; Attenberger, S.E.; Houlberg, W.A. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 30-31(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


25538 Injection scenarios for TNS. Rome, J.A.; Peng, Y-K.M. 
(Oak Ridge National Lab., TN); Davidson, J.N. Trans. Am. Nucl. 
Soc.; 27: 89-90(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


25539 Tritium cycle in a thermonuclear power reactor. Ershova, 
Z.V.; Vasil’ev, V.G.; Vvedenskii, V.N.; Evgrafova, D.I.; Kapyshev, 
V.K.; Mudhamet-Galeeva, S.Sh. Dokl. Vses. Soveshch. Inzh. Probl. 
Upr. Termoyad. Sint.; 4: 14-40(1975). (In Russian). 

The ibility of constructing an industrial thermonuclear 
reactor (TNR) is examined. The fuel will be a mixture of deuterium 
and tritium. It is assumed that the TNR will be constructed on the 
basis of the Tokamak. One of the main design problems will be 
supplying the expanded production of tritium in a nuclear reactor. 
Liquid metal lithium is considered as a source of tritium, and lithium 
and helium are considered as coolants. The following initial data are 
used for planning the tritium system: radius of the torus 7.2 m, 
vacuum dune radiums 220 cm, thickness of the production zone 
50 cm, temperature of the lithium-containing material 700°C, neu- 
tron flux on the surface of the vacuum chamber 1.5 x 10** neutrons/ 
(cm2s), volume of the production zone 3 x 10° cm?, surface of the 
nuclear reactor (torus) 9.1 x 10° cm? tritium production in the 
blanket (KTV-1) 400 g/day, and the total amount of lithium in the 
blanket 150 tons. A block diagram is presented for the tritium 
system. From approximate estimates, the amount of tritium that is 
constantly in the systems is as follows: 0.003 kg in the plasma, 4 kg in 
the production zone, 4 kg in the pumps and 4 to 8 kg i in the tritium- 
gas processing units. The total amount of tritium in the tritium cycle 
system is approximately 16 kg (approximately 1.5 x 10° curies). 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 25525 


25540 (CONF-771029—85) Tritium systems preliminary design 
for TNS. Garber, H.J.; Watson, J.S. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA); Oak Ridge National Lab., Tenn. (USA)). 
1977. ag W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AOI. 


From 7. sympos 
TN, USA (25 Oct 197). 

The salient features of a tentative configuration for a fuel 
handling system were evolved in connection with the joint Oak 
Ridge National Laboratory-Westinghouse The Next Step (TNS) 
Tokamak preconceptual design studies. The tritium-fuel system com- 
prises seven main subsystems: tritium storage and supply, fuel fabri- 
cation and delivery, vacuum system spent fuel reprocessing, cryo- 
genic distillation, detritiation of secondary containment sweep gas, 
surface cleanup processing, and reactor-cell-atmosphere cleanup. 
Additionally, the tritium system has close tie-ins with other systems 
such as neutral-beam deuterium injection; torus vacuum pumping, 
including a divertor if this is required for impurity control; radioac- 
tive waste treatments; ventilation of experimental areas; vacuum 
— and shielding coolants; and central instrumentation and con- 
trol. 


25541 (CONF-771029—140) Handling of tritium at TFTR. 
Pierce, C.W.; Howe, H.J.; Yemin, L.; Lind, K. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.; Ebasco Services, Inc., New York 
oy 1977. Contract EY-76-C-02-3073. 5p. Dep. NTIS, PC A02/ 
AOl 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Some of the engineering approaches taken at TFTR for the 
tritium control systems are discussed as the requirements being 
placed on the tritium systems by the operating scenarios of the 


jum on fusion research project; Knoxville, 
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Tokamak. The tritium control systems presently being d ed for 
TFTR will limit the annual release to the environment to less than 
100 curies. (MHR) 


25542 (UCID—17585) Building 431 fire tests. Alvares, N.J.; 
Beason, D.G.; Ford, H.W.; Magee, M.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 24 Oct 1977. Contract W- 
7405-ENG-48. 27p. Dep. NTIS, PC A03/MF AOI. 

An extensive discussion of considerations for fire protection 
in the LLL mirror fusion test facility (MFTF) is presented. Because 
of the large volume and high bays of the building, sufficient data on 
fire detection is unavailable. Results of fire detection tests using 
controlled fire sources in the building are presented. Extensive data 
concerning the behavior of the building atmosphere are included. 
Candidate fire detection instrumentation and extinguishing systems 
for use in the building are briefly reviewed. (RME) 


25543 Fuel handling system for TNS. Garber, H.J. (Westing- 
house Electric Corp., Pittsburgh); Watson, J.S. Trans. Am. Nucl. 
Soc.; 27: 58-60(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 24853, 24854, 24857, 24860 


25544 Fourth international workshop ‘laser interaction and relat- 
ed plasma phenomena’ at RPI, Troy, 8 to 12 November 1976. Laser- 
plasma-interaction. Hora, H.; Schwarz, H.J. Atomkernenergie; 30: No. 
1, 70-72(1977). 

From 4. workshop on laser interactions and related plasma 
phenomena. 4. international workshop conference; Troy, N.Y., USA 
(8 12 Nov 1976). 

The article starts by giving same major new research findings 
and then proceeds to summarize the 53 — discussed during the 
meeting under the following headings: Si rs for nuclear fusion; 
2) X-ray and gamma lasers; 3) D-T targets; 4) Low laser beam 
intensities and special plasma diagnostics; 5) Experiments with a 
view to nuclear fusion; 6) Measurements of high-energy ions; 7) 
Plasma instabilities and magnetic fields; 8) Non-linear radiation 
forces and relativistic effects, and 9) Calculations for nuclear fusion. 


25545 (LBL—6453) Applications of induction linac technology to 
heavy ion fusion. Faltens, A.; Keefe, D. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jul 1977. Contract W-7405-ENG- 
48. 10p. (CONF-770709—15). Dep. NTIS, PC A02/MF AO1. 

From 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

Evaluation of the application of heavy ion accelerators to 
ignite d-t pellets in a thermonuclear reactor is discussed. Accelerator 
design requirements considered include transport-limited current, 
beam injection conditions, and pulse bunching and focusing charac- 
teristics. The desirability of resonant and non-resonant accelerating 
structures is comparatively examined. The required power system 
switch tubes are discussed. It is concluded that heavy ion accelera- 
tors could offer a promising solution to the Gee ae problem. 
The advantages pointed out for this approach include electric effi- 
ciency greater than 10 percent, the possibility of 5) repetition rates 
(1 to 10 Hz), and a mature technological base. (RM 


25546 (SAND—77-1097C) Economic model of a relativistic elec- 
tron beam hybrid reactor. (Sandia Labs., a N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. Ip (CONF-771109—24). 
Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

An optimization model of the economics of power generation 
using a relativistic electron beam hybrid reactor is briefly discussed 
An assumed model structure is described. Projected plant costs vs. 
plant output are discussed. An optimization procedure is used to 
determine the lowest power and fissile fuel prices associated with a 
given model reactor concept. The levelized busbar energy cost is 
projected to be 30 m cents/kWh using the model. (RME) 


25547 (SAND—77-1369C) Sandia's recent results in particle 
beam research. Yonas, G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 7p. (CONF-770906—6). 
Dep. NTIS, PC A02/MF A0O1. 
From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 1977). 
ecent results in the Sandia particle fusion research 
program are briefly discussed. Ignition of pellet fusion targets by 
both electron and ion beams are under study. Power concentration, 
dielectric breakdown, diode optimization, and beam-target interac- 
tion experiments are briefly described. Magnetic insulation consider- 
ations are discussed. Efforts to utilize higher impedance diode 
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sources and reduce minimum power pulse widths are described. 
Analyses indicate that particle beam ignition systems might yield 

liet gains greater than 10 in hybrid and approximately 100 in pure 
fusion reactors. A bibliography of 23 references is included. (RME)) 


25548 (SAND—77-1552C) Intense ion beam acceleration and 
uerque, N.Mex. 
INF-780202—6). 


transport. Humphries, S. Jr. (Sandia Labs., Alb 
(USA)). 1977. Contract Y-76-C-04-0789. 21p. ( 
Dep. NTIS, PC A02/MF AO1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

Theoretical problems associated with the operation of pulsed 
linear accelerators for intense ion beams have been studied. Numeri- 
cal models for transverse and longitudinal beam control are dis- 
cussed, along with methods for suppressing the destructive velocity 
bunching instabilities resulting from the use of loaded pulselines as 
voltage sources. Options are considered for the final lens to focus the 
output beam to fusion targets. 


25549 (UCRL—13639(Vol.2)(App.)) Laser fusion study. Final 
report. (Hughes Aircraft Co., Culver City, Calif. (USA)). Jun 1975. 
Contract W-7405-ENG-48. 168p. Dep. NTIS, PC A08/MF AOl. 

The following appendices are included: (1) sensor perform- 
ance calculation techniques, (2) focus sensing, (3) purchased item 
data, (4) pointing and focusing configuration tradeoff studies, (5) 
false start centering sensor, (6) RCA application notes on quad 
delection, (7) elliptical flex pivot analysis, (8) servo mirrors cross 
coupling, (9) optical misalignment analysis, (10) stress induced bire- 
frigent quarter-wave retarder, (11) data bulletin on incramute damp- 
ing alloy, (12) the utilization of stepping motors, and (13) computer 
program listing for stepper motor load simulation. (MOW) 


25550 (UCRL—79373) High performance inertial fusion targets. 
Nuckolls, J.H.; Bangerter, R.O.; Lindl, J.D.; Mead, W.C.; Pan, Y.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 24 
Aug 1977. Contract W-7405-ENG-48. 19p. (CONF-770945—6). 
Dep. NTIS, PC A02/MF AO1. 

From 11. European conference on laser interaction with 
matter; Oxford, UK (19 Sep 1977). 

Inertial confinement fusion (ICF) designs are considered 
which may have very high gains (approximately 1000) and low 
power requirements (< 100 TW) for input energies of approximately 
one megajoule. These include targets having very low density shells, 
ultra thin shells, central ignitors, magnetic insulation, and non- 
ablative acceleration. 


25551 (UCRL—79652) Conceptual of a laser fusion power 
plant. Maniscalco, J.A.; Meier, W.R.; Monsler, M.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 14 Jul 1977. 
Contract W-7405-ENG-48. 32p. (CONF-771102—9). Dep. NTIS, 
PC A03/MF AOl1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

A conceptual design of a laser fusion power plant is extensive- 
ly discussed. Recent advances in high gain targets are exploited in 
the design. A smaller blanket structure is made possible by use of a 
thick falling region of liquid lithium for a first wall. Major design 
features of the plant, reactor, and laser systems are described. A 
parametric analysis of performance and cost vs. design parameters is 
presented to show feasible design points. A more definitive follow- 
on conceptual design study is planned. (RME) 


25552 (UCRL—79655) Fluorescence-pumped photolytic gas laser 
system for a commercial laser fusion power plant. Monsler, M.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 14 
Jul 1977. Contract W-7405-ENG-48. 47p. (CONF-771102—16). Dep. 
NTIS, PC A03/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

The first results are given for the conceptual design of a 
short-wavelength gas laser system suitable for use as a driver (high 
average power ignition source) for a commercial laser fusion power 
plant. A comparison of projected overall system efficiencies of 
photolytically excited oxygen, sulfur, selenium and iodine lasers is 
described, using a unique windowless laser cavity geometry which 
will allow scaling of single amplifier modules to 125 kJ per aperture 
for 1 ns pulses. On the basis of highest projected overall efficiency, a 
selenium laser is chosen for a conceptual power plant fusion laser 
system. This laser operates on the 489 nm transauroral transition of 
selenium, excited by photolytic dissociation of COSe by ultraviolet 
fluorescence radiation. Power balances and relative costs for optics, 
electrical power conditioning and flow conditioning of both the laser 
and fluorescer gas streams are discussed for a system with the 
following characteristics: 8 operating modules, 2 standby modules, 
125 kJ per module, 1.4 pulses Per second, 1.4 MW total average 
power. The technical issues of scaling visible and near-infrared 
photolytic gas laser systems to this size are discussed. 
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25553 (UCRL—79699) Fast optical shutters for Nova, a high 
power fusion laser. Bradley, L.P.; Gagnon, W.L.; Carder, B.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 18 
Oct 1977. Contract W-7405-ENG-48. 14p. (CONF-771029—116). 
Dep. NTIS, PC A02/MF AO1. 

From 7. = on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Preliminary design and performance test results for fast opti- 
cal shutters intended for use in the Nova high power fusion laser 
system are briefly described. Both an opening shutter to protect the 
pellet target from amplified spontaneous emission (ASE), and a 
closing shutter to protect the laser from light reflected back from the 
target are discussed. Faraday rotators, synchronized by a 400 Hz 
oscillator, provide an opening shutter mechanism with an opening 
time of approximately 10 ys. A plasma closing shutter, employing 
electrical sublimation of a foil, provide a shutter closing time of 70 ns 
+- 20 ns. Energy for foil sublimation is provided by discharge of a 
42 J capacitor . Implementation of these shutter techniques in 
the Nova system is anticipated to improve laser output power and 
efficiency. (RME) 


25554 (UCRL—79775) 2660 A holographic interferometry of 
laser produced plasmas from tilted disk targets. Auerbach, J.M.; 
Attwood, D.T.; Lee, P.H.Y.; Sweeney, D.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Oct 1977. Con- 
tract W-7405-ENG-48. 23p. (CONF-771136—20). Dep. NTIS, PC 
A02/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Using double exposure holographic interferometry, an investi- 
gation has been made of the Nd laser produced plasmas surrounding 
disk targets irradiated at different angles of incidence. Measurements 
have produced a detailed description of the plasma profile necessary 
for realistic simulations of resonance absorption. A 2660A 15 es 
probe a is produced by frequency quadrupling a fraction of the 
main Nd laser pulse from the Janus laser. F/1 and f/10 lenses were 
utilized to irradiate the targets with intensities ranging from 10'* w/ 
cm? to 10'* w/cm?. Measurements have produced the shape of the 
electron density profile near critical, the direction of the plasma 
blowoff, and revealed transverse rippling of the isodensity surfaces. 


25555 (UCRL—79834) Scaling of exploding pusher targets. 
Nuckolls, J.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 22 Aug 1977. Contract W-7405-ENG-48. 4lp. 
(CONF-770945—7). Dep. NTIS, PC A03/MF AO1. 

From 11. European conference on laser interaction with 
matter; Oxford, UK (19 Sep 1977). 

A theory of =< ing pusher laser pusher targets is com- 
pared to results of LASNEX calculations and to Livermore experi- 
ments. A scaling relationship is described which predicts the opti- 
mum target/pulse combinations as a function of the laser power. 


25556 (UCRL—80133) Pulsed power supplied for large laser 
systems. Carder, B.; Gagnon, W.; Freytag, K. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 9 Nov 1977. Con- 
tract W-7405-ENG-48. 1lp. Dep. NTIS, PC A02/MF A011. 

Concepts for pulsed power supplies for laser fusion systems 
are briefly reviewed. Feasibility of employing an inertial-inductive 
energy storage scheme in power conditioning for the LLL Nova 
system is discussed. For the 150 to 200 MJ Nova system, inertial- 
inductive energy storage appears more favorable than conventional 
capacitive energy storage. A preliminary design for a homopolar- 
inertial inductive storage system is briefly presented. (RME) 


25557 (UCRL—80153) Light absorption and scattering mecha- 
nisms in laser fusion plasmas. Barnes, C.; Estabrook, K.G.; Kruer, 
W.L.; Langdon, A.B.; Lasinski, B.F.; Max, C.E.; Randall, C.; Thom- 
son, J.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 4 Oct 1977. Contract W-7405-ENG-48. 5p. (CONF-780202— 
13). as NTIS, PC A02/MF AO1. 

rom Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

The picture of laser light absorption and scattering which is 
emerging from theory and computer simulation studies of laser- 
plasma interactions is described. On the subject of absorption, we 
discuss theoretical and experimental evidence that resonance absorp- 
tion in a steepened density profile is a dominant absorption mecha- 
nism. Recent work also indicates the presence of critical surface 
ripples, which we study using two and three dimensional computer 
simulations. Predictions of hot electron spectra due to resonance 
absorption are described, as are effects of plasma outflow. We then 
discuss two regimes where stimulated scattering may occur. Bril- 
louin scattering is expected in the underdense target blow-off, for 
long laser pulses, and is limited by ion heating. Raman scattering in 
the background gas of a reactor target chamber is predicted to be at 
most a 10 percent effect for 1 ym lasers. 


25558 Plasma formation in solid deuterium by an ultrashort laser 
prepulse. Nardin, J.P.; Auerbach, T.; Haelg, W.; Pritzker, A. (Eid- 
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genoessische Technische Hochschule, Zurich (Switzerland)). Z. 
Angew. Math. Phys.; 28: No. 3, 381-391(25 May 1977). 

A calculation is carried out to determine plasma formation by 
laser light during the first few picoseconds, using a microscopic 
model for the interaction between laser beam and solid deuterium 
target. Results show an initial rapid low density ionization through- 
out the target, followed during the next few picoseconds by the 
formation of a peak in electron density immediately behind the 
incident surface at a temperature of a few electron volts. Reflection 
occurs since the electron density in the peak exceeds the critical 
value. Rapid expansion of the outer layer within the next 0.1-0.3 nsec 
will, however, reduce the high electron density to below the critical 
value, readying the target for absorption of the next laser pulse. 


25559 Interaction of TEA CO, laser light with laser produced 
plasma. Yamabe, C. (Nagoya Univ. (Japan). Faculty of Engineering); 
Setoyama, E.; Thein, A.; Yokoyama, M.; Yamanaka, C. Jpn. J. Appl. 
Phys.; 16: No. 1, 131-137(Jan 1977). 

The experimental results of the anomalous absorption due to 
the parametric instability of the laser produced plasma by focussing 
the double discharge type TEA CO: laser light on the targets of 
carbon plate, polyethylene terephtalate film and polyethylene plate 
are described. The higher harmonics generation from the laser 
produced plasma is also observed. 


25560 Adiabatic wall focusing of intense ion beams for the igni- 
tion of thermonuclear microexplosion. Winterberg, F. (Nevada Univ., 
Reno (USA). Desert Research Inst.). Z. Phys., A; 282: No. 1, 3- 
6(1977). 

It is shown that an intense ion beam can be adiabatically and 
spherically symmetric focused onto a center of convergence by a 
Prandtl-Meyer flow inside a curved concave wall. The method can 
be extended to more than one wall and several beams and can be 
applied to the ignition of thermonuclear microexplosions. 


25561 Ultimate radiative parameters of power laser systems for 
laser thermononuclear fusion. Krokhin, O.N.; Mikhailov, Yu.A.; 
Sklizkov, G.V.; Fedotov, S.I. (AN SSSR, Moscow. Fizicheskij 
Inst.). Kvantovaya Elektron. (Moscow); 3: No. 3, 636-638(Mar 1976). 
(In Russian). 


25562 Engineering aspects of laser fusion reactors. Frank, T.G.; 
Booth, L.A. (Los Alamos Scientific Lab., NM). pp 533-544 of In 
1976 ASME-ANS international conference on advanced nuclear 
energy systems. New York; American Society of Mechanical Engi- 
neers (1976). 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, PA, USA (13 Mar 1976). 

See CONF-760303—. 

The fundamentals of laser-induced fusion, some laser-fusion 
reactor concepts, and attendant means of utilizing the thermonuclear 
energy for commercial electric power generation are discussed. The 
status of the experimental program to develop laser-fusion technol- 
ogy is reviewed. Theoretical fusion-pellet micro-explosion energy 
release characteristics are described and the effects of pellet design 
options on pellet-micro-explosion characteristics are discussed. The 
results of analyses to assess the engineering feasibility of reactor 
cavities for which protection of cavity components are provided 
either by suitable ablative materials or by diversion of plasmas by 
magnetic fields are presented. Two conceptual laser-fusion electric 
— stations, based on different laser fusion reactor concepts, 
are described. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


25563 (CONF-771029—152) Development of large insulator 
rings for the TOKAMAK Fusion Test Reactor. Brown, T.; Tobin, A. 
(Grumman Aerospace Corp., Bethpage, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-3073. 4p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Research and development leading to the manufacture of 
large ceramic insulator rings for the TFTR (TOKAMAK Fusion 
Test Reactor). Material applictions, fabrication approach and testing 
activities are highlighted. 


25564 (CONF-771029—156) Plasma position control for TFTR 
using modern control theory. Gran, R.; Rossi, M.J.; Sobierajski, F. 
(Grumman Aerospace Corp., Bethpage, i & s (USA)). 1977. Con- 
tract EY-76-C-02-3073. 8p. Dep. NTIS, PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A control system design for the Tokamak Fusion Test Reac- 
tor (TFTR) has been developed using linear optimal control tech- 
niques. The features of this design that make it distinct from past 
control system designs are described. 
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25565 (CONF-771029—159) Cryogenic supplies for the TFTR 
neutral beam line cryopanels. Pinter, G. (Grumman Aerospace Corp., 
Bethpage, N.Y. (USA)). 1977. Contract EY-76-C-02-3073. Sp. Dep. 
NTIS, PC A02/MF A0Ol1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Cryocondensing panels will be used for the Neutral Beam 
Lines of the TFTR to satisfy a pumping speed requirement of 2.5 x 
10° 1/s. The cryocondensing panels are fed by liquid helium (LHe), 
boiling at selectable temperatures of 4.5°K or 3.8°K. Liquid nitrogen 
(LN2) panels and chevrons thermally shield the LHe panel. 
closed-loop LHe supply system and the open loop LNz system are 
discussed. The helium refrigerator of minimum 1070-W capacity, 
together with its distribution system, and the nitrogen distribution 
system in the ton/hour LNz range is presented. Problems and their 
solutions in connection with the LHe system, including the distribu- 
tion over a distance of 500 feet of large quantities of liquid/gas 
mixtures with load variations over the range of about 3 : 1, and the 
economies of various types of distribution lines (passive, pumped, 
shielded, combined), are described. The system design passed the 
preliminary phase. Design features and auxiliary equipment to assure 
dispersion of large quantities of nitrogen into the atmosphere and to 
permit operation under degraded cryo, —= helium refrigerator per- 
formance are also discussed in Design Considerations. 


25566 (CONF-771029—160) Remote leak detection for the 
TFTR. Walthers, C.R. (Grumman Aerospace Corp., Bethpage, N.Y. 
(USA)). 1977. Contract EY-76-C-02-3073. 4p. Dep. NTIS, PC A02/ 


MF ae 
om 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The planned design for the TFTR (TOKAMAK Fusion Test 
Reactor) remote leak detection system consists of a central console 
which controls the application of tracer gas to possible leak areas. 
Seals are tested by admitting tracer gas to machined cavities on the 
atmospheric side of the seal. The tracer gas is brought to the seal 
cavity by '/s-inch diameter tubes which connect to local tracer gas/ 
vacuum manifolds located outside the protective radiation shielding. 
Vacuum shell walls and welds are checked by flowing tracer gas 
through annular heating/cooling passages. The detector will be 
either an MSLD (mass spectrometer leak detector) or an RGA 
(residual gas analyzer), the location of which is not finalized. Feasi- 
bility tests performed and planned include response and sensitivity 
measurements of possible tubing/detector configurations with sever- 
al tracer gases. 


25567 (CONF-771029—161) Tokamak Fusion Test Reactor 
vacuum vessel: development of electrical resistance bellows. Wittko, J.; 
Kountouras, N.V. (Grumman Aerospace Corp., Bethpage, N.Y. 
(USA); Ebasco Services, Inc., New York (USA)). 1979. , ahead 
EY-76- Ser 3073. 3p. Dep. NTIS, PC A02/MF AOl1. 
m 7. symposium on fusion research project; Knoxville, 

TN, USA’ (5 Oct 1977). 

The design, evolution, fabrication, and installation of the 
development electrical resistance bellows for the vacuum vessel of 
the TFTR (TOKAMAK Fusion Test Reactor) are described. 


25568 (CONF-771029—162) Vacuum system transient simulator 
and its application to TFTR. Sredniawski, J. (Grumman Aerospace 
Corp., Bethpage, N.Y. (USA)). 1977. Contract EY-76-C-02-3073. Sp. 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The vacuum system transient simulator (VSTS) models tran- 
sient gas transport throughout complex networks of ducts, valves, 
traps, vacuum pumps, and other related vacuum system components. 
VSTS is capable of treating gas models of up to 10 species, for all 
flow regimes from pure molecular to continuum. Viscous interac- 
tions between species are considered as well as non-uniform tem- 
perature of a system. Although this program was specifically devel- 
oped for use on the Tokamak Fusion Test Reactor (TFTR) project 
at Princeton, it is a generalized tool capable of handling a broad 
range of vacuum system problems. During the TFTR engineering 
design phase, VSTS has been used in many applications. Two 
applications selected for presentation are: torus vacuum pumping 
system performance between 400 Ci tritium pulses and tritium back- 
streaming to neutral beams during pulses. 


25569 (CONF-771109—60) Sputtering calculations with the dis- 
crete ordinated method. Hoffman, T.J.; Dodds, H.L. Jr.; Robinson, 
M.T.; Holmes, D.K. (Tennessee Valley Authority, Knoxville 
(USA)). 29 Nov 1977. Contract W-7405-ENG-26. 33p. Dep. NTIS, 
PC A03/MF AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The purpose of this work is to investigate the applicability of 
the discrete ordinates (S/sub N/) method to light ion sputtering 
problems. In particular, the neutral particle discrete ordinates com- 
puter code, ANISN, was used to calculate sputtering yields. No 
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modifications to this code were necessary to treat charged particle 
transport. However, a cross section processing code was written for 
the generation of multigroup cross sections; these cross sections 
include a modification to the total macroscopic cross section to 
account for electronic interactions and small-scattering-angle elastic 
interactions. The discrete ordinates approach enables calculation of 
the sputtering yield as functions of incident energy and angle and of 
many related quantities such as ion reflection coefficients, angular 
and energy distributions of sputtering particles, the behavior of 
beams penetrating thin foils, etc. The results of several sputtering 
problems as calculated with ANISN are presented. 


25570 (CONF-771117—4) TFTR remote maintenance. Bonanos, 
P.; Lontai, L. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
1977. Contract EY-76-C-02-3073. 19p. Dep. NTIS, PC A02/MF 
AOl. 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

The Tokamak Fusion Test Reactor (TFTR) is the first toka- 
mak designed to utilize tritium plasmas and achieve significant 
neutron yields. Tritium operations are scheduled for the early 1980's 
at the Princeton Plasma Physics Laboratory. Complex operations of 
unprecedented scale must be performed remotely. The design of 

and the maintenance system supporting it are developing in 
parallel. The nature of the problem and a proposed set of mainte- 
nance tools are described. 


25571 (COO—4184-4(Vol.1)) Developing maintainability for to- 
kamak fusion power systems. Phase I report. Volume I. Study results. 
Zahn, H.S. (McDonnell Douglas Corp., St. Louis, Mo. (USA)). Oct 
yi Contract EG-77-C-02-4184. 200p. Dep. NTIS, PC A09/MF 
AOl. 

The overall purpose of the study is to identify design features 
of tokamak fusion power reactors which contribute to the achieve- 
ment of high levels of maintainability. In this first phase, the princi- 
pal emphasis is on scheduled maintenance whose frequency is deter- 
mined by the life of the reactor first wall/blanket. Remote operations 
are baselined. Five conceptual reactor designs have been analyzed. 
Each concept is characterized by the size of the replaceable first 
wall/blanket module—large, intermediate, small—and whether 
access to the module was from the outside of the reactor, the inside 
of the reactor or a combination of both. The study results are 
expressed in terms of availability (scheduled maintenance down- 
time), the costs of maintenance (capital and recurring) and the 
percent effect of maintenance on the cost of electricity. During this 
first phase, the study benefitted significantly by the critical review of 
the feasibility of maintenance functions and the time-to-perform 
estimates by numerous persons involved in nuclear maintenance and 
remote operations. 


25572 (COO—4184-4(Vol.2)) Developing maintainability for to- 
kamak fusion power systems. Phase I report. Volume II. Appendices. 
Zahn, H.S. (McDonnell Douglas Corp., St. Louis, Mo. (USA)). Oct 
oy Contract EG-77-C-02-4184. 555p. Dep. NTIS, PC A24/MF 
AOl. 


This volume contains the following appendices: (1) baseline 
large module time estimates, (2) baseline intermediate module time 
estimates, (3) baseline small module time estimates, (4) alternate 
concept estimates, (5) maintenance equipment concepts, (6) addition- 
al reactor design definition, and (7) TOCOMO supplements. (MOW) 


25573 (COO/4247—1) Economic impact of using refractory 
metals for fusion reactors. Phase I report. Davis, J.W. (McDonnell 
Douglas Astronautics Co., St. Louis, Mo. (USA)). Oct 1977. Con- 
tract EG-77-C-02-4247. 44p. Dep. NTIS, PC A03/MF AO1. 

The following topics are considered in this report: (1) 
TOCOMO computer code, (2) selection of a baseline reactor con- 
figuration, (3) selection of a power conversion system, (4) selection 
of refractory metals, (5) use of refractory metals in the first wall and 
blanket, (6) use of refractory metals in the primary coolant loop, and 
(7) the economic consequence of using an advanced conversion 


cycle. (MOW) 


25574 (EUR—5602, pp 623-628) Radiation effects in graphite 
related to its application in fusion reactors. Veringa, H.J.; van Wit- 
zenburg, W. 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

In Proceedings of the 9. Symposium on fusion technology. 

Possible applications of graphite as moderating as well as 
structural material in controlled thermonuclear reactors, as inferred 
from the literature, are briefly reviewed. Subsequently, an attempt 
has been made to use irradiation data originating from high tempera- 
ture reactor experimental programmes to estimate lifetime and toler- 
able dimensions of a graphite layer surrounding the plasma. 


25575 (GA-A—14614(Vol.7)) GAC—ANL TNS scoping studies. 
Status report for FY-77, October 1, 1976—September 30, 1977. 
Volume VII. Remote maintenance system. (General Atomic Co., San 
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Diego, Calif. (USA)). Oct 1977. Contract EY-76-C-03-0167-038. 
151p. Dep. NTIS, PC A08/MF AO1. 

A study has been performed to develop a conceptual design 
of a maintenance system for the doublet-type 3.8 meter Ignition Test 
Reactor (ITR) concept developed for The Next Step (TNS) fusion 
reactor program. The maintenance concept was developed in ac- 
cordance with the “low exposure exterior” or minimized remote 
maintenance concept. This report provides an outline of the contact 
and remote maintenance requirements and descriptions of various 
equipment necessary to fulfill these requirements. Included are step- 
by-step outline operational procedures and preliminary cost and 
schedule estimates for Title I, Title II, and Title III engineering 
operations and Title III equipment fabrication. 


25576 (GA-A—14649) Structural design considerations for a 
free standing ITR vacuum vessel. Dalessandro, J.A. (General Atomic 
Co., San Diego, Calif. (USA)). Sep 1977. Contract EY-76-C-03-0167- 
038. 7p. (CONF-771029—135). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The structural considerations used to develop a reference 
design for the 3.8 m GA/ANL TNS (ITR) vacuum vessel are 
defined. A description of the design specifications, loading condi- 
tions, and the method of structural analysis is included. The primary 
loading governing the design is that due to a plasma disruption. The 
electrical resistance in the toroidal direction governs the time dura- 
tion of this loading and is inversely proportional to the wall thick- 
ness, which governs structural strength. For a given material, this 
leads to a fully stressed design of minimum wall thickness. It is 
determined that using Inconel 625 results in an acceptable resistance 
of 0.2 mf, thereby eliminating the necessity of using bellows or 
dielectric breaks. The reference design is simple, reliable and eco- 
nomical. 


25577 (SAND—77-1027) Tokamak first-wall coating program 
development. Davis, M.J.; Langley, R.A.; Prevender, T.S. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Aug 1977. Contract EY-76-C- 
04-0789. 64p. Dep. NTIS, PC A04/MF AO1. 

The development of a research program to study coatings for 
control of impurities originating from the first wall of a Tokamak 
reactor is extensively discussed. The first wall environment and 
sputtering, temperature, surface chemical, and bulk radiation damage 
effects are reviewed. Candidate materials and application techniques 
are discussed. The philosophy and flow chart of a recommended 
coating deveiopment plan are presented and discussed. Projected 
impacts of the proposed plan include benefits to other aspects of 
confinement experiments. A list of 45 references is appended. (RME) 


25578 (SAND—77-1055C(Draft)) Temperature and displace- 
ment transients in inertial confinement fusion first-walls. Hunter, 
T.O.; Kulcinski, G.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 10p. (CONF-771109—29). Dep. 
NTIS, PC A02/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

A quasi-analytic general model is developed for determina- 
tion of temperature response and displacement damage in materials 
exposed to bursts of thermonuclear radiations. Temperature response 
can be determined for any time or position. Materials are assessed, 
using the model, which might be employed for dry first walls, 
collectors, laser mirrors, or other exposed reactor components. The 
resulting magnitude and temporal distribution of temperature and 
displacement production show that effects on material micro-struc- 
ture must be treated in a dynamic fashion. (RME) 


25579 (UCRL—79420) Remote servicing features of two new 
mirror fusion reactors. Neef, W.S. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Apr 1977. Contract W-7405- 
ENG-48. 5p. (CONF-771117—1). Dep. NTIS, PC A02/MF AOl1. 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

Several general approaches to remote servicing are briefly 
described for the LLL Field Reversed Mirror and Tandem Mirror 
Fusion reactors. Remote servicing system design considerations for 
the blanket module are briefly discussed. (RME) 


25580 (UCRL—79420(Rev.1)) Remote servicing features of two 
new mirror fusion reactors. Neef, W.S. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Jun 1977. Contract W-7405- 
ENG-48. 7p. (CONF-771117—2). Dep. NTIS, PC A02/MF AO1. 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

Some general approaches to remote blanket change and ser- 
vicing operations are briefly outlined for the LLL Field Reversed 
Mirror and Tandem Mirror Fusion reactors. Remote servicing 
system design requirements are briefly discussed. (RME) 


25581 (UCRL—79708) Cryopumping system for TFTR neutral 
beam injectors. Valby, L.E. (California Univ., Livermore (USA). 
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Lawrence Livermore Lab.). 5 Oct 1977. Contract W-7405-ENG-48. 
Tp. Se Dep. NTIS, PC A02/MF A0O1. 

m 7. symposium on fusion research project; Knoxville, 
TN, USA’ (25 Oct 1977). 

The cryocondensation pumping system for the TFTR neutral 
beam injectors is described. Topics include hardware design, differ- 
ential pumping and beam loss, operational modes, and response to 
massive vacuum breaks. 


25582 Activities of the Dutch electro industry (Holec) in the field 
of power supplies for Tokamak devices for nuclear fusion. Lisser, J 
Elektrotechniek; 55: No. 9, 631-635(Sep 1977). 

The rapidly-increasing effort to solve the problems of the 
controlled release of nuclear fusion energy has been stimulated by 
recent improvements in the science of plasma physics, particularly 
the confinement of plasma in closed magnetic fields. These experi- 
ments require the support of the industry which has the facilities for 
the production of the specific components such as large power 
supplies, magnetic circuits, etc. For many experiments in Europe, 
Holec is involved in the production of components. A short descrip- 
tion is given of the various activities related to Tokamak experi- 
ments. 


25583 Stress analysis of supporting tube of helical winding in 
stellarator device. Miyamoto, K. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jpn. J. Appl. Phys.; 16: No. 1, 91-94Jan 1977). 

In stellarator devices, the strong magnetic forces act on the 
helical coils due to the interaction of the helical coil currents and the 
toroidal field. When the helical coils are supported by a cylindrical 
tube, the internal stresses in the supporting tube reach the critical 
value of the supporting material. The analytical results of the stress 
and the displacement are presented in the case of a linear stellalator 
with helical symmetry. 


25584 Vacuum system of the thermonuclear device Tokamak-10. 
Simonov, V.A.; Kollerov, E.P.; Maslennikov, E.A.; Orlov, P.E.; 
Popkov, G.N.; Royenko, V.A. Dokl. Vses. Soveshch. Inzh. Probl. Upr. 
Termoyad. Sint.; 1: 150-164(1975). (In Russian). 

© produce a pure high-temperature plasma it is necessary 
that in the process of pumping on the surface no non-volatile films 
are formed which are not removed by heating. The pumping system 
of the external chamber consists of two blocks, each of which 
accomplishes simultaneous pumping of two separate chamber vol- 
umes. The block includes: 2 turbomolecular pumps TMI-200 A, 2 
adsorption pumps type SSNA-1.5, 4 heated gaps type DU 160 RSU- 
A and DU 260 RSU-A, 4 heated gaps type DU 50 TE, a magnetic 
valve MK-80 and a thermosorption trap type LTS-80. The speed of 
pumping air by the block in cross section of the output flange in the 
pressure range of 10~* to 5.10-* mm Hg is greater than or equal to 
300 I/s. 


25585 Cryogenic complex of the Tokamak-7 device. Volobuev, 
A.N.; Ivanov, D.P.; Keylin, V.E.; Svistel’nik, V.V.; Skorlupkin, 
I.D.; Stavisskii, B.A.; Sharykin, V.A. Dokl. Vses. Soveshch. Inzh. 
Probl. Upr. Termoyad. ‘Sint.; 189-200(1975). (In Russian). 

e planned cryogenic complex is designed for ensuring 
working temperature conditions of the Tokamak-7, the first Toka- 
mak with superconducting coils for the longitudinal field. The 
cryogenic complex includes: a system of nitrogen cooling, 2 serial 
liquefying stations, a cooling block, current inlet block, a system of 
regulating the flows of the cooling agents. The basic characteristics 
of the cooling block are: productivity of the compressor 1200 m°*/ 
hour, pressure of the compressed helium 20 kgs/cm’, pressure of the 
helium in the collector 1.1 kgs/cm%, pressure of the ‘helium entering 
the reactor 15 to 3 kgs/cm’, pressure in the nitrogen bath 0.27 kgs/ 
cm’, temperature of the nitrogen 68 K, flow rate of the nitrogen in 
the working mode 145 kg/hour, productivity of the cooling block in 
the mode of liquefaction 200 l/hour, productivity of the refrigerator 
(T = 4.5 K) 600 W. The authors give the basic mass characteristics 
of the elements of the device cooled by the coolants. 


GENERAL AND MISCELLANEOUS 


25586 (JPRS—70061) Translations on People's Republic of 
China, No. 399. 31 Oct 1977. Translation of Chinese articles. 37p. . 

A separate abstract was prepared for one paper. The remain- 
ing papers were not in scope for ERA. (WHK) 


MANAGEMENT 


25587 (SAND—77-1823C) Personnel skill and training. Simp- 
son, T.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Con- 
tract EY-76-C-04-0789. 20p. (CONF-771142—1). Dep. NTIS, PC 
A02/MF A0O1. 
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From IMOG maintenance seminar; Miamisburg, OH, USA 
(14 Nov 1977). 

Apprenticeship programs at Sandia Laboratories, Albuquer- 
que, are described. After a general introduction, the following 
programs are discussed separately: machinist apprentice, electronics 
fabrication apprentice, technician (electrical-plant), technician me- 
chanical apprentice, technician structural apprentice, materials Be 
cessing cathaclea, and mechanical inspection technician. (RWR) 


25588 (SAND—78-0060C) Optimum repair level analysis 
(ORLA) developed for the BISS program. Henderson, J.T. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 1lp. NTIS, MF AOl1. 

Portions of document are illegible. 

Because of the complexity of the maintenance program re- 
quired for certain security hardware and the need to minimize the 
cost of such maintenance over the life cycle of the hardware, an 
ORLA requirement was imposed. An overview of the concepts used 
in translating this requirement into a computer program is given. 
Limitations as well as the usefulness of the decisions obtained are 
illustrated. (RWR) 


25589 (UCRL—50028-77-3) H-Division quarterly report, July— 
September 1977. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 4 Nov 1977. Contract W-7405-ENG-48. 58p. Dep. 
NTIS, PC A04/MF AOl1. 

The Theoretical EOS Group develops theoretical techniques 
for describing materials properties under extreme conditions, and 
constructs equation-of-state (EOS) tables for specific materials. 
Work dealt with EOS information from extremely high-pressure 
Hugoniot data, RAGOUT: the super interpolator, soft-sphere model 
for liquid metals, and various results on the form of the one- 
component plasma structure factor and the correlation functions. 
The Experimental Physics Group continued experiments on hot 
expanded liquid metals (Nb), and began experiments on laser-driven 
shock waves; high-pressure Hugoniot data for three types of graph- 
ite are also reported. Activities of the Code Development Group 
included the following: a coupled Eulerian-mass segment method for 
approximate shaped-charge jet calculations, shaped-charge design 
with CHAMP code, analytic studies of vent clearing and jet-slug 
dynamics; and simulation of vent clearing in the UCLA experiment 
with a two-dimensional Lagrangian hydrocode (HEMP). A survey is 
given of a newly initiated program of the Fluid Mechanics Group 
aimed toward computing shock profiles in shock-compressed fluids. 
The Solid Mechanics Group reports on prediction of failure initi- 
ation in A533 steel by use of a calibrated damage model, computer 
simulation of the Charpy V-notch toughness test, and computation 
of the J-integral with the HEMP code. 46 figures, 4 tables. (RWR) 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 24914 


25590 (BDX—613-1652) Moving head disc operating system on 
an 854A automatic network analyzer. Tellez, R.M.; Jackson, W.D. 
(Bendix Corp., Kansas City, Mo. (USA)). 1976. Contract EY-76-C- 
04-0613. 17p. (CONF-7610139—1). Dep. NTIS, PC A02/MF AO1. 

From Automatic network analyzed conference; Albuquerque, 
NM, USA (Oct 1976). 

The increased work load on the 8542A Automatic Network 
Analyzer revealed a need for a more efficient and flexible system to 
support measurement as well as software development projects. A 
search for such a system resulted in the choice of the moving head 
disc operating system (DOS-M). The conversion of the ANA o 
ating system to DOS-M enhanced the operation and efficiency o! 
8542A ANA. 5 figures. 


25591 (BNL—22557) Interactive plotting package using the 6600 
CDC and DTC 300/S terminal. Bozzo, S.R.; Galdos, F.; Hakoopian, 
R. (Brookhaven National Lab., Upton, N.Y. (USA). National Center 
for Analysis of Energy Systems). 1977. Contract EY-76-C-02-0016. 
15p. Dep. NTIS, PC A02/MF AO1. 

This plotting package contains routines found useful for 
drawing graphs. Written in FORTRAN EXTENDED version 4 as 
used on a CDC 6600 computer, the interactive package uses a DTC 
300/S terminal as the output device. The routines included in the 
package are PLOT, TEXT1, LINE, and AXIS. 1 table. 


25592 (BNL—23427) Data telecommunications at the CSCF. 
Peskin, A.M. (Brookhaven National Lab., Upton, N.Y. (USA)). Oct 
ik acme EY-76-C-02-0016. 23p. (CONF-771216—2). NTIS, 
AOl 

From ModComp user exchange meeting; Fort Lauderdale, 
FL, USA (5 Dec 1977). 

Portions of document are illegible. 

At Brookhaven National Laboratory data telecommunication 
for remote job entry, interactive time sharing, networking, graphics, 
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and special purpose links became increasingly important—they now 
rival the more traditional over-the-counter traffic. The BNL Central 
Scientific Computing Facility (CSCF) responded to this need with a 
number of developments. The latest and most comprehensive of 
these is a “front-end” communications system built around MOD- 
COMP II computers. To put this project into its proper framework, 
some historical background is presented describing predecessor sys- 
tems, the development of specifications, and the factors considered 
in the decision to turn to MODCOMP. The hardware is based 
around dual MODCOMP II-233 processors with a specially devel- 
oped link to the larger CSCF machines, two Control Data 6600 
computers and one CDC 7600. The MODCOMP software is based 
upon an existing system developed by Chrysler Corporation, running 
under MAXCOM. On the Control Data side Scope 3.4/INTER- 
COM 44 is used as a basis. The developments and modifications, both 
hardware and software, necessary for these components to meet 
Brookhaven’s specifications are described. Certain related special- 
purpose data link applications are described. Among them are a 
research project in national resource sharing networks using AR- 
PANET, and a connection to the National Weather Service ma- 
chines in Suitland, Maryland, using the bit-oriented protocol 
ADCCP. Future goals are briefly presented. 2 figures. 


25593 (BNL—50711) Optimal Loo estimates for some Galerkin 
methods for the Dirichlet problem. Goldstein, C.I.; Scott, R. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Aug 1977. Contract EY- 
76-C-02-0016. 64p. Dep. NTIS, PC A04/MF AO1. 

Optimal L/sup infinity/ error estimates are established for a 
few different finite-element-type methods for the Dirichlet problem 
in a bounded domain. The methods are selected so as to avoid the 
necessity of imposing boundary conditions on the trial functions, 
usually difficult in practice. Three specific methods are treated. 
These are the method of interpolated boundary conditions and two 
methods of Nitsche. The trial spaces, S/sup h/, consist of continuous 
piecewise polynomials of degree less than or equal to K-1 with K 
greater than 2. The model problem treated is -A — u = fin, u = 0 
on deltaM, 1 contained in R* For each method, an approximate 
solution, u/sup h/, is constructed for h sufficiently small. The main 
result of this report states that the following error estimate holds for 
each method: norm (u—u/sup h/)/sub L/sup infinity/(Q)/ less than 
or equal to Ch/sup K/norm(u)/sub W/sub infinity//sup K/(Q)/. 


25594 (COO—2383-0046) Search for better linear multistep 


methods for stiff problems. Kong, A.K.Y. (Illinois Univ., Urbana 
(USA). Dept. of Computer Science). Dec 1977. Contract EY-76-S- 
02-2383. 110p. (UIUCDCS-R—77-899; UILU-ENG—77-1757). Dep. 
NTIS, PC A06/MF AO1. 

For arbitrary k greater than or equal to | and a contained in 
the interval (0,7/2), A(a)-stable k-th order k-step formulas exist, so 
that in an ODE solver a can be an extra parameter used to identify 
among a family of methods of order k the A(a)-stable method that 
should be used for the particular problem. Two measures for assess- 
ing the accuracy of k-th order k-step formulas are proposed. The 

roblem of finding the upper bound on the angle of absolute stability 
or the k-th order k-step formulas having the same accuracy (with 
respect to one of the measures) is considered. Analytical results are 
obtained for k = 1, 2, 3, whereas a numerical search is used for the 
cases when k = 4, 5, 6, 7. 9 figures, 8 tables. 


25595 (COO—2874-18) Axymptotic normality of X? in mxn 
tables with n large and small cell expectations. Cuzick, J. (Columbia 
Univ., New York (USA). Dept. of Mathematical Statistics). 1977. 
Contract EY-76-S-02-2874. 10p. Dep. NTIS, PC AOS5/MF AOI1. 

a normality for chi? used as a test for homogeneity 
is established under nonstandard conditions. The case of an mxn 
table with m fixed and the total number of observations proportional 
to n is studied for n large. Results are obtained under very mild 
assumptions on the marginal totals. 


25596 (LBL—6762) Preliminary report on GRUMP: a symbolic 
FORTRAN dump. Fourt, E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1977. Contract W-7405-ENG-48. 
25p. . NTIS, PC A02/MF AO1. 

is is a first report on the program GRUMP, which pro- 
vides symbolic dumps of FORTRAN programs—specifically, of 
programs compiled by the Control Data FTN compiler—and which 
is now in Operation at the Lawrence Berkeley Laboratory. By a 
“symbolic dump” is meant a printout which is generated and used 
like a standard octal or hexidecimal dump, to inform the user of the 
state of his program at some specific moment, generally the moment 
at which execution aborted; but which, in contrast to the octal 
dump, refers to all variables by their FORTRAN names, and gives 
their values in terms of FORTRAN-style encodings, rather than 
simply as unlabeled machine word images. This report is not really a 
guide to the use of GRUMP. Rather, it is a report on what has been 
accomplished and a tentative self-evaluation of the accomplishment, 
together with many items of interest to the systems programer who 
nw Ly interested in putting up GRUMP at his own installation. 
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25597 (SAND—77-0898) Basic linear algebra subprograms for 
FORTRAN usage. Lawson, C.L.; Hanson, R.J.; Kincaid, D.R.; 
Krogh, F.T. (Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1977. 
Contract EY-76-C-04-0789. 4lp. Dep. NTIS, PC A03/MF AO1. 

A package of 38 low-level subprograms for many of the basic 
operations of numerical linear algebra is presented. The package is 
intended to be used with FORTRAN. The operations in the package 
are dot products, elementary vector operations, Givens transforma- 
tions, vector copy and swap, vector norms, vector scaling, and the 
indices of components of largest magnitude. The subprograms and a 
test driver are available in portable FORTRAN. Versions of the 
subprograms are also provided in assembly language for the IBM 
360/67, the CDC and CDC 7600, and the Univac 1108. 


25598 (SAND—77-1123) NOSPLOT: a computer program for 
plotting SCORS output on a Tektronix terminal. Ruiz, N. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1 Nov 1977. Contract EY-76- 
C-04-0789. 18p. Dep. NTIS, PC A02/MF AO1. 

NOSPLOT will read the SC-4020 plot tapes output by the 
SCORS plotting package and plot selected frames on a Tektronix 
terminal under the CDC 6600’s NOS 1 operating system. This 
feature enables SCORS users on the CDC 6600/7600 to examine 
their plots immediately rather than waiting until the next day. 


25599 (SAND—77-1328) Modifications of SUPORT, a linear 
boundary value problem solver: Part I. Pre-assigning orthonormaliza- 
tion points, auxiliary initial value problem, disk or tape storage. 
Darlow, B.L.; Scott, M.R.; Watts, H.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Aug 1977. Contract EY-76-C-04-0789. 27p. Dep. 
NTIS, PC A03/MF AO1. 

Some new capabilities of the code SUPORT, which solves 
linear two-point boundary-value problems are discussed. One modifi- 
cation now allows the user to pre-assign a set of orthonormalization 
points. In this mode of operation, the code does not check when 
orthonormalization should take place, so care must be taken in 
selecting the points to produce a satisfactory solution. Some guide- 
lines are offered in using this option. Another capability allows the 
user easily to solve a boundary-value problem which depends on the 
solution of a nonlinear initial-value problem. This solution is 
achieved by simultaneous integration of all equations. Another capa- 
bility allows the user the option of utilizing disk or tape storage for 
intermediate computations, and thereby reduce the in-core storage 
requirements for a large problem. 4 tables. 


25600 (SAND—77-1609) User/programmer guide for UCMD 
87: generation of windows. Robbins, D.K. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. 2ip. 
Dep. NTIS, PC A02/MF AO1. 

This document describes program UCMD 87—an Applicon 
AGS/870 User Command for generating windows with input from 
the dimensions contained in Window 0. 4 tables. 


25601 (SAND—77-1684) Software development of a real time 
signal processing system. Bourgeois, N.A. Jr. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Dec 1977. Contract EY-76-C-04-0789. 36p. 
Dep. NTIS, PC A03/MF A0O1. 

A method of developing real-time signal processing assembly 
7 code is described. The technique presented includes the use 
of fixed-point arithmetic. A sample program of a real-time nonrecur- 
sive adaptive filter followed by an averaging detector is also includ- 
ed. 5 figures. 


25602 (SAND—77-8041) Floating-point arithmetic unit for pro- 
log based control systems. Macmillan, D.C. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Jan 1978. Contract EY-76-C-04-0789. 23p. 
Dep. NTIS, PC A02/MF AO1. 

A floating-point unit was designed for use with control sys- 
tems based on Pro-Log four-bit or eight-bit microprocessors. The 
unit consists of a single board which can be pin-connected into 
existing control systems. It provides the capability for floating-point 
arithmetic computations, including operations with transcendental 
and exponential functions. 9 figures, 2 tables. 


25603 (SAND—77-8271) RT11LIB: a library of subroutines for 
transferring data between a PDP-11 and CDC-6600. Jones, H.D. 
(Sandia Labs., Livermore, Calif. (USA)). Jan 1978. Contract EY-76- 
C-04-0789. 14p. Dep. NTIS, PC A02/MF AO1. 

RT11LIB is a library of subroutines available to CDC 6600 
users for the purpose of transferring data or program listings be- 
tween a PDP-11 and a CDC 6600. These subroutines, operating on a 
CDC 6600 under the NOS/BE or SCOPE 3.4 operating systems, 
read or write magnetic tapes that are compatible with the PDP-11's 
RT11 operating system. Data written on the tape by the PDP-11 can 
be read by these subroutines and then translated into CDC 6600 
format for subsequent data analysis. The translation process provides 
for many data formats, including byte, integer, floating point, and 
character string formats. Alternatively, data from the CDC 6600 can 
be translated into PDP-11 format then written onto the tape for 
subsequent use on the PDP-11. This facility allows a program 
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punched on a card deck by a keypunch operator to be transferred to 
the PDP-11, even though the PDP-11 is not itself equipped with a 
card reader. 


25604 (SU—326-P30-56) New proof of global convergence for the 
tridiagonal QL algorithm. Hoffmann, W.; Parlett, B.N. (Stanford 
Univ., Calif. (USA). t. of Computer Science). Oct 1977. Con- 
tract EY-76-S-03-0326. 19p. (STAN-CS—77-634). Dep. NTIS, PC 
A02/MF AOl. 

By exploiting the relation of the QL algorithm to inverse 
iteration a proof of global convergence is obtained which is more 
conceptual and less computational than previous analyses. The proof 
uses a new, but simple, error estimate for the first step of inverse 
iteration. 


25605 (UCID—17656) MAG MCS-8: a bus-oriented microcom- 
puter. Bradley, R.T. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 14 Nov 1977. Contract W-7405-ENG-48. 14p. 
Dep. NTIS, PC A02/MF AO1. 

Design and implementation of a bus-oriented microprocessor 
(using the 8008 CPU) which is compatible with the DEC double- 
width, extended length circuit card format are described. Details of 
construction, use, and interfacing are included. 2 figures. 


25606 (UCID—17658) Checkout procedure for the basic MCS- 
98 microcomputer LEA74-9001-01. Jensen, C.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 14 Nov 1977. Con- 
tract W-7405-ENG-48. 5p. Dep. NTIS, PC A02/MF AO1. 

This report details the basic mechanical and electrical check- 
out procedures for a newly constructed MCS-8 microcomputer. 


25607 (UCID—17687) Milestone report: structure theory. 
Hegner, S.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 12 Dec 1977. Contract W-7405-ENG-48. 35p. Dep. 
NTIS, PC A03/MF AO. 

A theory of structure is developed based upon the concept of 
universal algebra. The concept of system syntax is based upon free 
algebras. The concept of system semantics is based upon homomor- 
phisms from free algebras. Connections to the general theory of 
modeling and simulation are made. 


25608 (UCRL—80425) Mechanisms for a reliable timer-based 
protocol. Fletcher, J.G.; Watson, R.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 8 Dec 1977. Contract W-7405- 
ENG-48. 19p. (CONF-780206—1). Dep. NTIS, PC A02/MF AOl. 

From Computer network protocols; Liege, Belgium (13 Feb 
1978). 

Timer-based protocol mechanisms are developed for reliable 
and efficient transmission of both single-message and message-stream 
traffic; that is, correct data delivery is assured in the face of lost, 
damaged, duplicate, and out-of-sequence packets. The protocol 
mechanisms seem particularly useful in a high-speed local network 
environment. Current reliable protocol design approaches are not 
well suited for single-message modes of communication appropriate, 
for example, to distributed network operating systems. The timer 
intervals that must be maintained for sender and receiver are devel- 
oped along with the rules for timer operation, packet acceptance, 
packet creation, and connection opening and closing. The underly- 
ing assumptions about network characteristics required for the timer- 
based approach to work correctly are discussed, particularly, that 
maximum packet lifetime can be bounded. The timer-based mecha- 
nisms are compared with mechanisms designed to deal with the same 
problems by using the exchange of multiple messages to open and 
close logical connections or virtual circuits. 5 figures. 


25609 k-critically n-connected graphs. Entringer, R.C. (Univ. of 
New Mexico, Albuquerque); Slater, P.J. Proc. Am. Math. Soc.; 66: 
No. 2, 372-375(Oct 1977). 

A graph G is said to be (n*,k)- connected if it has connecti- 
vity n and every set of k vertices is contained in an n-cutset. It is 
shown that an (n*,k)-connected graph G contains an n-cutset C such 
that G—C has a component with at most n/(k + 1) vertices. It is 
conjectured, however, that n/(k + 1) can be replaced with n/2k, 
and this is shown to be best possible. 2 figures. 


25610 Geodetic connectivity of graphs. Entringer, R.C. (Univ. of 
New Mexico, Albuquerque); Jackson, D.E.; Slater, P.J. JEEE Trans. 
Circuits Syst.; CAS-24: No. 8, 460-463(Aug 1977). 

A graph G is said to be n-geodetically connected if and only 
if G is connected and the removal of at least n points is required to 
increase the distance between any pair of points. “Geodetic” analogs 
of results such as Menger’s theorem and Dirac’s “fan” theorem are 
shown to hold. Some other characterizations of n-geodetically con- 
nected graphs are obtained, one of which shows geodetic connecti- 
vity to be a local property in contrast to the usual connectivity. 


GENERAL AND MISCELLANEOUS 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 24169, 24192 


25611 (ORNL/TIRC—77/4) Health aspect of chloroform: a 
review and an abstracted literature collection, 1907—1977. Winslow, 
S.G.; Gerstner, H.B. (Toxicology Information Response Center, Oak 
Ridge, Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 252p. 
NTIS, PC E13/MF AO1. 

This report on chloroform consists of two parts. Part I is a 
literature review including history, physical and chemical — 
metabolism, toxicology, carcinogenic potential, and conclusions. 
Part II contains 1,339 literature references to chloroform arranged 
alphabetically by first author; included also is an addendum contain- 
ing the 48 most recent references to chloroform. For easy access to 
the alphabetized literature collection, 2 epic gs 
(KWIC) computer-generated permuted title index accom 
bibliographic section. In the KWIC index, the beginning o h title 
is marked by the number symbol and the end by the symbol*. Each 
of the 1,387 records within the bibliographic section includes 
author(s), title, and citation } a journal, book, proceedings reference). 
In the bibliographic section, the alphanumeric identifier immediately 
below the record number signifies the source of each reference. 


25612 (SLAC-PUB— 1875) Distributed intelligence in CAMAC. 
Kunz, P.F. (Stanford Linear Accelerator Center, Calif. (USA)). Jan 
1977. Contract EY-76-S-03-0376. 2p. (CONF-761006—48). NTIS, 
MF AOl. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, LA, USA (20 Oct 1976). 

Portions of document are illegible. 

A simple extension of the CAMAC standard is described 
which allows distributed intelligence at the crate level. By distribut- 
ed intelligence is meant that there is more than one source of control 
in a system. This standard is just now emerging from the NIM 
Dataway Working Group and its European counterpart. 1 figure. 
(RWR) 


25613 (TID—4583-R1) Energy information data base. Guide to 
abstracting and indexing. (Department of Energy, Oak Ridge, Tenn. 
(USA). Technical Information Center). Feb 1978. 110p. Dep. NTIS, 
PC A06/MF AO1. 

The Technical Information Center (TIC) acquires and brings 
under bibliographic control information related to the administrative 
and research, development, and demonstration activities of the De- 
partment of Energy (DOE). Three major data bases are 
created and maintained: the Energy Information Data Base (EDB 
containing scientific and technical information covering all areas of 
energy as well as quasi-technical information in the area of energy 
policy and management; the General and Practical Information Base 
(GAP) containing mass-distribution information on energy, “how- 
to” information primarily in the areas of energy conservation and 
solar energy utilization, and information on energy-related — 
tion and standards; and the Research in Progress Information 
(RIP), which describes current research and development programs 
in the field of energy. Two smaller, classified data bases are also 
produced, one on weapons data and the second containing other 
information that must be given limited distribution. Two of the more 
significant components of the document records stored are abstracts 
and subject descriptors. This manual contains the guidelines used in 
abstract writing and editing and in subject descriptor selection. The 
associated acquisition and subject categorization functions are also 
addressed. 


25614 (UCRL—80171(Rev.1)) Requirements for the design of a 
scientific data base managemet system. Hampel, V.E.; Ries, D.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Sep 1977. Contract W-7405-ENG-48. 22p. (CONF-771062—S). Dep 
NTIS, PC A02/MF AO1. 

From OECD/NEA working group on nuclear information; 
Berkeley, CA, USA (5 Oct 1977). 

Probable causes for the absence of a portable generalized data 
base management system for scientific data at the DOE National 
Laboratories are discussed. Administrative and technological re- 
quirements that seem necessary and desirable for the design of a 
general Scientific Data Management System (SDMS) in support of 
the newly emerging national Fe ge concerned with energy and 
the environment are identified: Authorization and funding for 
SDMS must clearly come from top DOE management; only then 
can the redundant development of special, home-grown systems and 
their costly maintenance, in ~ 9 of small but active scientific 
programs, be reduced. A SDMS should, therefore, not be propri- 
etary software. It should be reasonably portable for use on back-end 
minicomputers and the more powerful machines; it should be self- 
guided to help the casual user find his way. From a technical point 
of view, the system should work equally efficiently with vectors, 
matrices, arrays, complex variables, sparse data and text. It should be 
capable of storing and displaying data with most of the customary 
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scientific notations and attributes in different units of measurement. 
The user should be able to use the system as a programmable 
calculator for simple mathematical tasks, and he should be able to 
extract and transfer data to his model or =e program for 
more difficult calculations. The system should it common 
access to a library of interrelated data bases and reference tables. In 
this sense, the SDMS should permit expansion to an Integrated 
Information System on computer networks with distributed re- 
sources. Most importantly, the user should be given a reasonable, 
English-like command language to start, but he should also have the 
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option to create his own dialects and extensions of the system for his 
personal and programmatic needs. 1 figure. 





CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical 
Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 


A 


AAI Corp., Baltimore, Md. (USA) 

Solar industrial process hot water as used to cure concrete blocks. 
Final report including CRDL-PA&, final design and 
performance report and economic analysis. AAI engineering 
report No. ER-8928, 3:23445 (CRDL-PA—10) 

Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div. 

Application of solar energy to the supply of industrial process hot 
water. Aerotherm final report, 77-235, 3:23446 (SAN/1218—1) 

Application of solar energy to the supply of industrial process hot 
water: preliminary design and performance report. Volume I. 
Technical report. Aerotherm report TR-76-219, 3:23447 (SAN/ 
1218—3) 

Aerodyne Research, Inc., Bedford, Mass. (USA) 

Characterization of open-cycle coal-fired MHD generators. 
Revision A. Quarterly technical summary report No. 4, April 
1—June 30, 1977, 3:24369 (FE—2478-4) 

Characterization of open-cycle coal-fired MHD generators. 
Quarterly technical summary report No. 2, October 1— 
December 31, 1976, 3:24364 (ARI-RP—31) 

Characterization of open-cycle coal-fired MHD generators. 
Quarterly technical summary report No. 3, January 1—March 
31, 1977, 3:24365 (ARI-RP—32) 

Aerojet Liquid Rocket Co., Sacramento, Calif. (USA) 

Organic Rankine cycle automotive propulsion system-turbine 
expander. Final report, 3:24582 (SAN/1096—1) 

Aerospace Corp., El Segundo, Calif. (USA). Chemistry and Physics 

Lab. 


Isotopic HCI transfer laser, 3:24852 (ATR—78(8127)-1) 
Alabama Univ., Huntsville (USA) 

Direct and indirect immunofluorescence staining of fecal 
streptococci for rapid assessment of water quality, 3:25158 
(BNL—23328) 

Alaska Legislative Affairs Agency, Juneau (USA) 

Impact of increased taxation on oil exploration and development 
in Alaska; a report to the Alaska state legislature, March 25, 
1977, 3:24247 (PB—270734) 

Alaska Univ., Fairbanks (USA). Geophysical Inst. 

Operation of a telemetered seismic network on the Alaska 

Peninsula, 3:25232 (RLO/2229/T6—4) 


me Sow Soil and Water Conservation District, Fort Wayne, Ind. 

Environmental impact of land use on water quality, Black Creek 
Project, Allen County, Indiana. Progress report, 3:25142 (PB— 
270963 

Allied Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical 

Programs - Operations Office 

Development of Ag®Z for bulk '*°I removal from nuclear fuel 
reprocessing plants and PbX for 1°I storage, 3:23177 (ICP— 
1135 

Alte Chakiers Mfg. Co., Milwaukee, Wis. (USA) 

Transformer noise abatement using tuned sound enclosures. Final 

report, 3:23683 (EPRI-EL—529) 
American Energy Research Co., McLean, Va. 

Sources of alcohol fuels for vehicle fleet tests, 3:24621 (CONS/ 

2693—1 
American a Standards Inst., New York 

Radiological safety standard for the design of radiographic and 
fluoroscopic industrial x-ray equipment. American National 
Standard, 3:25182 (PB—270970) 

American Public Transit Association, Washington, D.C. Technical 
and Research Services Dept. 

Evaluation of four different rail rapid transit propulsion systems. 
Final report, 3:24454 (PB—271301) 

Ames Lab., Iowa (USA) 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1976—December 31, 1976, 3:22710 (IS—4113) 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, January 1, 
1977—March 31, 1977, 3:22711 (IS—4210) 

Evaluation of sorbents as organic compound accumulators, 
3:24749 (IS-M—123) 

Fabrication of superconducting wire composites by directional 
solidification. Yearend report on project, 3:24634 (IS—4280) 

Magnetic behavior of current-carrying type-II superconducting 
cylinders, 3:25377 (IS-T—751) 

Optical properties of rare earth metals, 3:24693 (IS-M—122) 

Strain rate sensitivity in nickel—copper—carbon alloys from 77K 
to 523K, 3:24733 (IS-M—104) 

Andes Univ., Orinoco (Colombia) 

Center for the Integral Development of "Las Gaviotas”, 3:23340 
(ERDA-tr—288) 

Aquatic Environments Ltd., Calgary, Alberta (Canada) 

Toxicity of saline groundwater from Syncrude’s Lease 17 to fish 
and benthic macroinvertebrates, 3:23121 (NP—22753) 

Arbeitsgemeinschaft Solarenergie e.V., Essen (Germany, F.R.) 

Guidelines and directions for determining the feasibility of 
utilizing solar collectors. A. Efficiency tests of solar collectors, 
3:23463 (NP—22118) 

Argonne National Lab., Ill. (USA) 

Acoustic measurements of the boiling stability tests on THORS 
sodium loop, 3:23818 (CONF-771023—22) 

Analysis of a high-temperature coal combustor according to a 
one-dimensional flow model, 3:24362 (ANL/MHD—77-2) 

Comparison and verification of the core restraint codes NUBOW- 
2D, NUBOW-3D, and PARABOW: Level II, 3:23816 (ANL- 
CT—78-13) 

Conceptual design of a 5x CPC for solar total energy systems, 
3:23459 (CONF-770953—5) 








ARIZONA STATE UNIV., TEMPE (USA) 


Considerations in measuring trace radionuclides in soil samples by 
L x-ray detection, 3:25112 (CONF-771023—20) 

CPC thermal collector test plan, 3:23460 (CONF-770953—6) 

Dependence of the solar absorptance of selective absorber 
coatings on the angle of incidence, 3:23462 (CONF-770953—8) 

Design study of a time of flight small-angle diffractometer for a 
pulsed neutron source, 3:24974 (CONF-771077—4) 

Development of a directional gamma ray detector for in-core fuel 
motion monitoring, 3:23921 (CONF-771023—24) 

Elastic scattering of identical ions: **S + **S and “Ca + “Ca, 
3:25342 (CONF-771059—4) 

Electrochemical oxygen meters: state-of-the-art, March 1977, 
3:23813 (ANL-CT—77-33) 

Equilibrium field coil system for the Argonne EPR design, 
3:25483 (CONF-771029—181) 

Evaluation of a pulsed eddy-current system for subsurface flaw 
detection, 3:24904 (ANL/MSD—738-1) 

Experimental two-phase liquid—metal magnetohydrodynamic 
generator program. Annual report, August 1975—September 
1976, 3:24345 (ANL/MHD—77-3) 

Final report and design guide for cavitation-free LMFBR 
hydraulic components, 3:23814 (ANL-CT—78-7) 

Fluorescence and excitation spectra of Bk**, Cf**, and Es* ions in 
single crystals of LaCls, 3:25274 (CONF-771039—6) 

GASCON and MHDGAS: FORTRAN IV computer codes for 
calculating gas and condensed-phase compositions in the coal- 
fired open-cycle MHD system, 3:24363 (ANL/MHD—77-4) 

High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, April—June 1977, 
3:24120 (ANL—77-68) 

Implications of the 1977 Clean Air Act amendments for energy 
research and development, 3:24165 (CONF-7710101—2) 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, April—June 1977, 
3:22720 (ANL/FE—49622-9) 

Laboratory support for in situ gasification reaction kinetics. 
Quarterly report, April—June 1977, 3:22719 (ANL/CEN/FE— 
77-6) 

Management of waste cladding hulls. Part II. An assessment of 
zirconium pyrophoricity and recommendations for handling 
waste hulls, 3:23156 (ANL—77-63) 

Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:25438 (CONF-771029—194) 

Mechanisms of reduction of antitumor drug toxicity by liposome 
encapsulation, 3:25222 (CONF-770989—1) 

Neutral beam system for an ignition tokamak, 3:25518 (CONF- 
771029—177) 

Nondestructive-evaluation needs for coal liquefaction, 3:22826 
(ANL—77-61) 

1%®Q + Ca inelastic scattering and the elastic scattering wave 
function, 3:25343 (CONF-771059—5) 

Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 3:25096 
(CONF-771023—14) 

Performance and testing of a stationary concentrating collector, 
3:23461 (CONF-770953—7) 

Phase relations in the LaNi/sub 5-x/Cu/sub x/, LaNi/sub x/ and 
related systems, 3:24688 (CONF-771039—7) 

Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:25506 (CONF-771029—191) 

Protection of neutral-beam accelerator electrodes from spark 
discharges, 3:25519 (CONF-771029—183) 

Recent results on polarization phenomena, 3:25302 (ANL-HEP- 
CP—77-80) 

Regional studies program. A socioeconomic assessment of energy 
development in a small rural county: coal gasification in Mercer 
County, North Dakota, 3:22717 (ANL/AA—S(Vol.1)) 

Regional studies program. A socioeconomic assessment of energy 
development in a small rural county: coal gasification in Mercer 
County, North Dakota, 3:22718 (ANL/AA—S(Vol.2)) 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume VIII. Instrumentation and control, 3:23984 
(ANL/SAREF—75-1(Vol.8)) 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume II. Building and facilities, 3:24004 (ANL/ 
SAREF—75-1(Vol.2)) 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume III. Utilities, 3:24008 (ANL/SAREF—75- 
1(Vol.3)) 
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Safety Research Experiment Facility Project. Conceptual design 
report. Volume IV. Reactor containment, 3:24009 (ANL/ 
SAREF—75-1(Vol.4)) 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume VII. Reactor cooling, 3:24011 (ANL/ 
SAREF—75-1(Vol.7)) 

Safety Research Experiment Facility project. Conceptual design 
report. Volume IX. Experiment handling, 3:24012 (ANL/ 
SAREF—75-1(Vol.9)) 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume V. Reactor vessel and closure, 3:24010 (ANL/ 
SAREF—75-1(Vol.5)) 

Safety Research Experiment Facility Project. Conceptual design 
report. Volume XII. Cost and schedule estimates, 3:24014 
(ANL/SAREF—75-1(Vol.12)) 

Safety Research Experiment Facility Project: conceptual design 
report, 3:24013 (ANL/SAREF—75-1(Vol.10)) 

Studies on two-phase flow mixing pertaining to liquid—metal 
magnetohydrodynamic power generation, 3:24367 (CONF- 
771098—1) 

Survey of numerical methods for hydraulic transients, 3:24894 
(ANL—77-81) 

Temperature-sensitive orifice: a pre-test report, 3:23815 (ANL- 
CT—78-12) 

Temporal response methods for dynamic measurement of in- 
process inventory of dissolved nuclear materials, 3:23217 
(NUREG—0249) 

Thermal hydraulic analyses of two fusion reactor first wall/ 
blanket concepts, 3:25467 (CONF-771029—178) 

Thermal stress and creep fatigue limitations in first wall design, 
3:25468 (CONF-771056—8) 

Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD—77-1) 

Arizona State Univ., Tempe (USA) 

Solar energy conversion: an analysis of impacts on desert 
ecosystems. Progress report, June 1, 1977—December 31, 1977, 
3:23352 (COO/4339—1) 

Arizona Univ., Tucson (USA). Univ. Analytical Center 

Identification and analysis of urban air quality patterns. Final 
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22526) Engineering-Science, Inc., McLean, Va. (USA) 
Electric Utility Rate Design Study: mechanical controls and Inspection manual for enforcement of New Source Performance 
penalty pricing, Topic 9, 3:24301 (NP—22540) Standards: secondary lead smelters. Final report, 3:25064 (PB— 


Electric Utility Rate Design Study: metering, Topic 7, 3:24299 269958) 


(NP—22538) 

Electric Utility Rate Design Study: organization and functions, 
3:24265 (NP—22502) 

Electric Utility Rate Design Study: potential cost advantages of 


Envirocon Ltd., Willowdale, Ontario (Canada) 
Solid waste for industrial fuel, 3:24335 (NP—22444) 
Environmental Protection Agency, Ann Arbor, Mich. (USA) 
Dynamometer distance. Technical support report, 3:24600 (PB— 


load management, Topic 6, 3:24297 (NP—22536) 

Electric Utility Rate Design Study: potential cost advantages of 
peak-load pricing; Topic 6, 3:24298 (NP—22537) 

Electric Utility Rate Design Study: rate experiments involving 
smaller customers, Topic 3, 3:24277 (NP—22514) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Virginia Electric and Power Company, 
3:24295 (NP—22532) 

Electric Utility Rate Design Study: ratemaking, Topic 5, 3:24290 
(NP—22527) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for five utilities, 3:24292 (NP—22529) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Dayton Power and Light Company, 
3:24293 (NP—22530) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Portland General Electric Company, 
3:24294 (NP—22531) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24267 (NP—22504) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24268 (NP—22505) 

Electric Utility Rate Design Study: task force bibliographies, 
3:24266 (NP—22503) 

Electric Utility Rate Design Study: the development of various 
pricing approaches, Topic 1.3, 3:24273 (NP—22510) 

Electric Utility Rate Design Study: Topic 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP—22539) 

Electric Utility Rate Study: ratemaking, Topic 5, 3:24291 (NP— 
22528) 

Field examination of cooling tower testing methodology, 3:24823 
(CONF-770151—2) 

Forecasting and modeling time-of-day and seasonal electricity 
demands, 3:24260 (EPRI-EA—578-SR) 


270852) 

Effect of driver mass tolerance on motorcycle emissions and fuel 
economy. Technical support report, 3:24598 (PB—270720) 

Effect of dynamometer inertia increment and power setting on 
emissions and fuel economy for motorcycles. Technical support 
report, 3:24599 (PB—270721) 

EPA-Kawasaki emission measurement comparison test program. 
Technical support report, 3:24601 (PB—270853) 

Ford-EPA emission laboratory correlation study. Technical 
support report, 3:24458 (PB—270699) 

In-house test program report No. 2: vehicle preconditioning LA-4 
vs. HFET. Technical support report, 3:24567 (PB—270365) 

Sources of variability and inaccuracies in aircraft gas turbine 
emission measurements. Technical support report, 3:24602 
(PB—270898) 

Toyota-EPA emission laboratory correlation study. Technical 
support report, 3:24617 (PB—270709) 


Environmental Protection Agency, Ann Arbor, Mich. (USA). 


Emission Control Technology Div. 

Methodology for calculation of diesel fuel to gasoline fuel 
economy equivalence factors. Technical support report, 3:24571 
(PB—270785) 


Environmental Protection Agency, Research Triangle Park, N.C. 


(USA). Environmental Monitoring and Support Lab. 
Survey of continuous source emission monitors: survey No. 1 - 
NOx and SOs. Final report, 3:25068 (PB—270959) 


Environmental Protection Agency, Rivesville, W.Va. (USA). Resource 


Extraction and Handling Div. 

Limestone and lime neutralization of ferrous iron acid mine 
drainage. Final report, January 1974—January 1976, 3:22894 
(PB—27091 1) 


Environmental Protection Agency, Washington, D.C. (USA). Div. of 


Stationary Source Enforcement 
Flue gas desulfurization in power plants: status report, 3:22882 
(PB—270295) 


Environmental Systems Corp., Knoxville, Tenn. (USA) 


Field examination of cooling tower testing methodology, 3:24823 
(CONF-770151—2) 





ENVIRONMENTAL TECHNOLOGY SEMINAR (USA) 


Environmental T: Seminar (USA) 

Refuse to power, 3:23615 (NP—22375) 

Envirosphere Co., New York (USA) 

Review of proposed formats for safety analysis reports for 
radioactive waste repositories in deep geologic formations. 
Final report, 3:23207 (Y/OWI/SUB—77/45706) 

Exxon Nuclear Co., Richland, Wash. (USA) 

Fuel Performance Improvement Program. Quarterly progress 
report, April—June 1977, 3:23715 (COO/4066—1) 

Exxon Research and Engineering Co., Florham Park, N.J. (USA) 

EDS coal liquefaction process development, phase IIIB. Monthly 
technical progress report, October—October 31, 1977, 3:22839 
(FE—2893-4) 

Exxon ee ene te Linden, N.J. (USA). 

Government Research Lab. 

Production economics for ‘hydrogen, ammonia, and methanol 
during the 1980—2000 period, 3:24256 (BNL—50663) 
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Faucett (Jack) Associates, Inc., Chevy Chase, Md. (USA) 

Energy consumption in commercial industries by census division, 
1974, 3:24327 (PB—268851) 

Federal Energy Administration, Lakewood, Colo. (USA). Region VIII 
Handbook of weatherization practices, 3:24445 (PB—270452) 
Socio-economic impacts and Federal assistance in energy- 

development impacted communities, Region VIII, 3:24147 
(PB—270431) 

Federal Energy Administration, Washington, D.C. (USA) 

Analysis of brine disposal in the Gulf of Mexico. III. Capline 
sector, 3:24167 (PB—271292) 

Ca, line group salt domes. Draft environmental impact statement. 
Volume I. Bayou Choctaw Expansion, Chacahoula, Iberia, 
Napoleonville, Weeks Island Expansion, 3:23060 (FEA/S—77/ 
339) 

Capline group salt domes. Draft environmental impact statement. 
Volume II. Bayou Choctaw Expansion, Chacahoula, Iberia, 
Napoleonville, Weeks Island Expansion, 3:23061 (FEA/S—77/ 
340) 

Electric utility rate design proposals. Interim report, 3:24261 
(FEA/D—77/063) 

Guide to energy savings for the livestock producer, 3:24197 
(TID—28021) 

Guide to energy savings for the vegetable producer, 3:24196 
(TID—28015) 

Seaway group salt domes. Draft environmental impact statement. 
Volume I. Bryan Mound expansion, Allen, Damon Mound, 
Nash, West Columbia, 3:23062 (FEA/S—77/344) 

Seaway group salt domes. Draft environmental impact statement. 
Volume II. Appendices A and B. Bryan Mound Expansion, 
Allen, Damon Mound, Nash, West Columbia, 3:23063 (FEA/ 
S—77/345) 

Seaway group salt domes. Draft environmental impact statement. 
Volume III. Appendices C—J. Bryan Mound Expansion, Allen, 
Damon Mound, Nash, West Columbia, 3:23064 (FEA/S—77/ 
346) 

Strategic petroleum reserve. Draft environmental impact 
statement. Volume III. Appendix C. West Hackberry 
Expansion, Black Bayou, Vinton, Big Hill, 3:23059 (FEA/S— 
77/323) 

Federal Energy Regulatory Commission, Washington, D.C. (USA) 
Electric utilities’ use of flue gas desulfurization technology in the 

United States, 3:23662 (TID—28067) 

- Power Commission, Fort Worth, Tex. (USA). Bureau of 

ower 

Study of proposed interconnection between the City of Lubbock, 
Texas and Southwestern Public Service Company. Staff report, 
3:23688 (TID—28101) 

Federal Power Commission, Washington, D.C. (USA) 

1976 Alaska power survey. Volume I, 3:24306 (NP—22958/1) 

1976 Alaska power survey. Volume II, 3:24307 (NP—22958/2) 

Electric power supply and demand 1977—1986 as projected by 
the Regional Electric Reliability Councils in their April 1, 1977 
responses to FPC Order 383-4 Docket R-362, 3:24313 (TID— 
28135) 
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Electric system disturbance on the Consolidated Edison Company 
of New York, Inc., System. Staff report on July 13—14, 1977, 
3:24312 (TID—28134) 

Staff report on July 13-14, 1977, electric system disturbance on the 
Consolidated Edison Company of New York, Inc., System, 
3:24325 (PB—271230) 

Staff report on July 13-14, 1977, electric system disturbance on the 
Consolidated Edison Company of New York, Inc., System, 
3:24325 (PB—271230) 

Supplement to staff report on July 13-14, 1977, electric systems 
disturbance on the Consolidated Edison Company of New 
York, Inc., System, 3:24326 (PB—271231) 

Federal Power Commission, Washington, D.C. (USA). Bureau of 

Natural Gas 

Gas supplies of interstate natural gas pipeline companies, 1975, 
3:23086 (TID—28100) 

+ Power Commission, Washington, D.C. (USA). Bureau of 
ower 

Status of flue gas desulfurization applications in the United States: 
a technological assessment. highlights, 3:22883 (PB—271361) 

Status of flue gas desulfurization applications in the United States: 
a technological assessment. Report in full, 3:22884 (PB—271362) 

Typical electric bills, 1977: residential, commercial, industrial, 
3:24262 (FPC-R—90) 

Florida State Univ., Tallahassee (USA). Florida Resources and 

Environmental Analysis Center 

Impact of offshore nuclear generating stations on recreational 
behavior at adjacent coastal sites, 3:24190 (NUREG—0394) 

Florida Univ., Gainesville (USA) 

Applying the pulsed ion chamber methodology to full range 

reactor power measurements, 3:23919 
om Univ., Gainesville (USA). Dept. of Nuclear Engineering 
ences 

University of Florida Training Reactor. Annual progress report, 
September 1, 1976—August 31, 1977, 3:24025 (ORO—4018-8) 

Engineering Corp., Minneapolis, Minn. (USA) 

Support testing and design study evaluation of regenerative air 
heaters. Progress report, January—March 1977, 3:24355 (FE— 
2254-5 

Fluor Engineers and Constructors, Inc., Irvine, Calif. (USA) 

Coal Liquefaction Pilot Plant, Cresap, West Virginia. Monthly 

technical progress report, October 1977, 3:22833 (FE—1517-56) 
FMC Corp., Santa Clara, Calif. (USA). Engineered Systems Div. 

Inherently safe mining systems. Executive summary, 3:22915 
(PB—271150) 

Inherently safe mining systems (continuous). Phase III. Interim 
technical report, 3:22916 (PB—271151) 

Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA) 
Engineering assessment of inactive uranium mill tailings, Spook 
site, Converse County, Wyoming. Phase II, Title I, 3:25116 

(GJT—15) 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT—19) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Phillips/United Nuclear Site, Ambrosia Lake, New 
Mexico, 3:25113 (GJT—13) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Green River Site, Green River, Utah, 3:25115 (GJT— 
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Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Falls City Site, Falls City, Texas, 3:25117 (GJT—16) 

Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT—17) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, 
Ambrosia Lake, New Mexico, 3:25114 (GJT—13S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT—16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT—17S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT—19S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT—14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Spook Site, Converse County, 
Wyoming, 3:25124 (GJT—15S) 
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Foster Wheeler Energy Corp., Livingston, N.J. (USA) 

Design report. Volume 15. Conceptual design of a commercial 
plant, 3:22763 (FE—1521-34) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 12. 
Cold-flow model testing of a two-stage entrained-flow slagging 
coal gasifier, 3:22760 (FE—1521-31) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 12. 
Cold-flow model testing of a two-stage entrained-flow slagging 
coal gasifier (Appendices), 3:22761 (FE—1521-31A) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 14. 
System analysis, 3:22762 (FE—1521-33) 
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Gary Operating Co., Englewood, Colo. (USA) 
Bell Creek Fiel micellar-polymer pilot demonstration first annual 
report, July 1976—September 1977, 3:23012 (BERC/TPR—77/ 
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eunn Accounting Office, Washington, D.C. (USA) 

Assessment of U.S. and international controls over the peaceful 
uses of nuclear energy, 3:23703 (ID—76-60) 

Considerations for commercializing the liquid metal fast breeder 
reactor, 3:23832 (EMD—77-5) 

Evaluation of the status of the Fast Flux Test Facility program, 
3:24017 (EMD—76-13) 

General Accounting Office, Washington, D.C. (USA). Community and 

Economic Development Div. 

Land use planning, management, and control: issues and problems, 
3:24146 (PB—270173) 

Water resources planning, management, and development: what 
are the nation’s water supply problems and issues, 3:24171 
(PB—270171) 

General smeeee Office, Washington, D.C. (USA). Energy and 


Evaluation of the National Energy Plan, 3:24229 (PB—-270172) 
Rocky Mountain energy resource development: status, potential, 
and socio-economic issues, 3:24213 (PB—269969) 
General Accounting Office, Washington, D.C. (USA). Logistics and 
Communications Div. 


Continuing need to establish uniform guidelines for controlling 
and accounting for ground vehicle fuels: Department of 
Defense, 3:24142 (PB—270157) 

General Accounting Office, Washington, D.C. (USA). Procurement 

and Systems Acquisition Div. 

Clarence Cannon Dam and Reservoir: cost, schedule, and safety 
problems: Corps of Engineers (civil functions). Department of 
the Army. Report to the Congress, 3:23341 (PB—270114) 

General Atomic Co., San Diego, Calif. (USA) 

Effect of buoyancy force on the velocity and temperature 
distribution in the GCFR radial blanket, 3:23834 (GA-A— 
14431) 

GAC—ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976—September 30, 1977. Volume VI. Plasma 
chamber, 3:25442 (GA-A—14614(Vol.6)) 

GAC—ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976—September 30, 1977. Volume VII. Remote 
maintenance system, 3:25575 (GA-A—14614(Vol.7)) 

GAQ: a computer program to find and analyze axisymmetric 
MHD plasma equilibria, 3:25283 (GA-A—14490) 

Gas-cooled fast breeder reactor. Quarterly progress report, May 1, 
1977—July 31, 1977, 3:23835 (GA-A—14492) 

General Atomic, Los Alamos Scientific Laboratory, Department 
of Energy, interface document for the MB-75 mW (B) program 
initial draft, 3:23237 (GA-A—14719) 

Justification for substituting TRA CON 2212 epoxy for Epon 828 
epoxy in the fabrication of 75 mW (B) thermoelectric modules, 
3:23240 (GA-A—14722) 

Master test plan for the MB-75 mW (B) generators, 3:23235 (GA- 
A—14717) 

MB-75 mW (B) program plan, 3:23234 (GA-A—14716) 


GENERAL ELECTRIC CO., SUNNYVALE, CALIF. 


MB-M75 (B) radioisotope thermoelectric generator reliability 
analysis, 3:23238 (GA-A—14724) 

PADLOC: a one-dimensional computer program for calculating 
coolant and plateout fission product concentrations, 3:23776 
(GA-A—14401) 

Parametric investigation of TNS conceptual designs, 3:25444 (GA- 
A—14637) 

Postirradiation examination of capsule P13Q, 3:23775 (GA-A— 
14174) 

Prediction of thermoelectric battery power and voltage for a 15 
year lifetime MB-75 mW (B) battery, 3:23236 (GA-A—14718) 

Review of fission product plateout investigations at General 
Atomic, 3:23777 (GA-A—14555) 

Structural design considerations for a free standing ITR vacuum 
vessel, 3:25576 (GA-A—14649) 

Tritium handling trade studies and design options for the GA/ 
ANL TNS, 3:25525 (GA-A—14640) 

General Cable Corp., Union, N.J. (USA) 

Cable neutral corrosion, Phase II. Outdoor high voltage and high 
current short circuit tests on single phase extruded dielectric 
primary distribution cables. Phase II: final report, December 
1977, 3:23685 (EPRI-EL—619(Vol.2)) 

Cable neutral corrosion selection and evaluation of 
semiconducting thermoplastic jacket compounds for concentric 
neutral URD primary cables. Phase I: final report, August 1977, 
3:23684 ae an cos Eee 

General Electric Co., Lynn, SA) 
High performance reheat marine steam propulsion plant. Final 
report on phases 1 and 2, 3:24578 —— 
General Electric Co., Philadelphia, P: a. (U 

Grover Cleveland School, Boston, Massachusetts. Refurbishment 

and status report, 3:23429 (COO/2626—77-1) 
General Electric ea, Philadelphia, Pa. (USA). Space Div. 

Solar total energy: large scale experiment No. 2. Phase II. 

Conceptual design. Final report, 3:23419 (TID—27995) 
General Electric Co., Philadelphia, Pa. (USA). Space Sciences Lab. 

Containerless processing of beryllium. Final report, 3:24637 (N— 
77-27211) 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Sixth monthly progress report, 1 October 1977—31 October 
1977, 3:22878 (FE—2608-6) 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Seventh monthly progress report, 1 November 1977—31 
November 1977, 3:22879 (FE—2608-7) 

General Electric Co., San Jose, Calif. (USA). Boiling Water Reactor 

Systems Dept. 

Recirculating pump seal investigation. Volume 2. Technical 
planning study TPS-76-626. Final report, 3:23717 (EPRI-NP— 
351(Vol.2)) 

General Electric Co., San Jose, Calif. (USA). Nuclear Energy 

Systems Div. 

Gamma scan measurements at Zion Station Unit 2 following 
Cycle 1. Final report, 3:23735 (EPRI-NP—509) 

General Electric Co., Schenectady, N.Y. (USA) 
TFTR Motor Generator, 3:25503 (CONF-77 peg 
General Electric Co., Schenectady, N.Y. (USA). Electric U! 

Systems Engineering Dept. 

Factors influencing electric utility expansion. Volume II, 3:24257 
(CONF-770869—P2) 

General Electric Co., Schenectady, N.Y. (USA). Gas Turbine Div. 

Development of high temperature turbine subsystem technology 
to a "technology readiness status”, phase II. Progress report, 
November 1977, 3:23607 (FE—1806-3 3) 

General Electric Co., Schenectady, N.Y. (USA). Power Generation 
and Propulsion Lab. 

Resistive cryogenic cable. Phase III. Final report, 3:23699 (EPRI- 
EL—S03) 

a Electric Co., St. Petersburg, Fla. (USA). Neutron Devices 
pt. 

Uranium bed oxidation vacuum process system, 3:23174 (GEPP— 


329) 
oo Electric Co,, St. Petersburg, Fla. (USA). Pinellas Peninsula 
t 
Defect analysis program applied to nuclear plant pressure 
component experience data, 3:24044 (GEFR-SP—051) 
General Electric Co., Sunnyvale, Calif. (USA) 
Design of the US-CRBRP sodium/water reaction pressure relief 
system, 3:23817 (CONF-760735—2) 
— Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
pt. 
Cooperative nuclear data and methods development seventh 
quarterly report, April—June 1977, 3:23839 (GEFR—14074-7) 





GENERAL ELECTRIC CO., WILMINGTON, MASS. 


Critical experiments and analysis. Twenty-third quarterly report, 
April—June 1977, 3:23838 (GEFR—13771-23) 

Probabilistic leak analysis for LMFBR primary coolant piping, 
3:23836 (GEFR—00041) 

Reference fuel studies. Annual report, February 1976—January 
1977, 3:23837 (GEFR—00076) 

- Electric Co., Wilmington, Mass. (USA). Aircraft Equipment 
Vv. 


SPE water electrolysis technology development for large scale 
hydrogen production. Progress report No. 4, June 15, 1976— 
September 30, 1976, 3:23258 (COO—2675-4) 

SPE water electrolysis technology development for large scale 
hydrogen production. Progress report No. 6, January 1, 1977— 
March 31, 1977, 3:23259 (COO—2675-6) 

General Motors Research Labs., Warren, Mich. (USA) 

Theoretical calculations of the atomic hydrogen plus molecular 
oxygen interaction for the combustion reactions, 3:23291 
(GMR—2473) 

Services Administration, McLean, Va. (USA). Mathematics 
and Computation Lab. 

Ready I system for the UNIVAC 1108 summary analysis program. 
Final report, 3:25006 (PB—270914) 

GeoEnergy .» Las Vegas, Nev. (USA) 

Rock geometry/mechanics study of the western tight gas 
reservoirs, 3:23087 (UCRL—13778) 

Geological Survey, Indianapolis, Ind. (USA). Water Resources Div. 

Nature and extent of ground-water-quality changes resulting from 
solid-waste disposal, Marion County, Indiana. Final report 1972- 
75, 3:25144 (PB—271019) 

Georgetown Univ., Washington, D.C. (USA) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, July—September 1977, 3:24925 (FE— 
2461-5) 

George Washington Univ., Washington, D.C. (USA) 

Legal-institutional arrangements facilitating offshore wind energy 
conversion systems (WECS) utilization. Final report, 3:23552 
(DOE/NSF/19137—77/3) 

Washington Univ., a. we: C. (USA). Program of 

Policy Studies in Science and 

Analysis of policy options for vas we commercialization of 
solar heating and cooling systems, 3:23351 (TID—27597) 

Legal-institutional implications of Wind Energy Conversion 
Systems (WECS). Final report, 3:23553 (NSF/RA—770204) 

Georgia Inst. of Tech., Atlanta (USA). School of Nuclear 

Adapting the polycarbonate dosimeter and electrochemical 
etching to the microdosimetry of ***Pu in bone, 3:25190 
(CONF-770720—7) 

Development and application of the electrochemical track etching 
technique. Progress report, 3:23212 (TID—28051) 

Neutron dosimetry using electrochemical etching, 3:24970 
(CONF-770720—9) 

Georgia Univ., Athens (USA). School of Forest Resources 

Evaluation of the factors involved in bioaccumulation of gamma- 
emmitting radionuclides in white-tailed deer (Odocoileus 
virginanus). Final report, 3:25133 (SRO—642-6) 

fuer Kernenergieverwertung in Schiffbau und Schiffahrt 

m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Physik 

Measurement of radiation-induced embrittlement on steel samples 
by neutron small angle scattering, 3:24727 (GKSS—77/E/24) 

Associates, Inc., Kirkland, Wash. (USA) 

Second report: development of site suitability criteria for the high 
level waste repository for Lawrence Livermore Laboratory, 
3:23205 (UCRL— 13793) 

Associates, Inc., New York (USA) 

Energy efficiency improvement targets. Petroleum and coal 
products (SIC 29). Volume 1, 3:24461 (PB—269815) 

Energy efficiency improvement targets. Petroleum and coal 
products (SIC 29). Volume 2. Technical appendices, 3:24462 
(PB—2698 16) 

Energy efficiency improvement targets. Petroleum and coal 
products (SIC 29). Volume 3. Final target documentation, 
3:24463 (PB—269817) 

Potential for load management in selected commercial and 
industrial facilities. Final report, 3:24309 (PB—271082) 

Small refiner bias analysis. Final report, 3:23027 (HCP/B70258— 
01) 

Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 

Moscow. Inst. Atomnoj Ehnergii 

High-voltage high-current breaker and closer for power systems 
with inductive storage devices, 3:25512 (UCRL-Trans—11310) 
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Some technical aspects of the application of IAEA safeguards to 

uranium-enrichment facilities, 3:23223 (LA-tr—77-57) 
Aerospace ., Bethpage, N.Y. (USA) 

Cryogenic supplies for the TFTR neutral beam line cryopanels, 
3:25565 (CONF-771029—159) 

Development of large insulator rings for the TOKAMAK Fusion 
Test Reactor, 3:25563 (CONF-771029—152) 

Manufacturing aspects of toroidal field magnets for tokamak 
power reactors, 3:25479 (CONF-770842— 16) 

Plasma position control for TFTR using modern control theory, 
3:25564 (CONF-771029—156) 

Remote leak detection for the TFTR, 3:25566 (CONF-771029— 
160) 

TFTR coil case design, 3:25481 (CONF-771029—139) 

TFTR toroidal field coil design, 3:25482 (CONF-771029—154) 

TFTR tritium valve for pulsed gas feed, test results, 3:25517 
(CONF-771029—155) 

Thermostructural and mechanical aspects of the TFTR plasma 
limiter design, 3:25466 (CONF-771029—158) 

Tokamak Fusion Test Reactor vacuum vessel: development of 
electrical resistance bellows, 3:25567 (CONF-771029—161) 
Vacuum system transient simulator and its application to TFTR, 

3:25568 (CONF-771029—162) 

Arlington, Va. (USA) 

Oil and gas replacement cost: development and production. 
Volume I. Discussion of methodology, exhibits, and projections. 
Final report, 3:23051 (TID—28043/1) 

Oil and gas replacement cost: development and production. 
Volume II. Exhibits. Final report, 3:23052 (TID—28043/2) 
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Hanford Engineering Development Lab., Richland, Wash. (USA) 


Close-coupled x-ray analysis of mixed oxide fuels, 3:23214 
(HEDL-SA—1271-FP) 

Comparison of TGA and EMF measurement of the oxygen 
potential of Us 75sPuo 2s0/sub 2+-x/, 3:23150 (HEDL-SA— 
1282) 

Correlation for boron carbide helium release in fast reactors, 
3:23986 (HEDL-SA—1189-FP) 

Couple M: a computer program which models thermal-hydraulic 
and dimensional change behavior of a multi-pin FBR fuel 
assembly, 3:23844 (HEDL-TME—77-96) 

Fast flux test facility startup plan, 3:24018 (HEDL-SA— 
1216(Rev.)) 
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Engineering Practice 

Dispersion of miscible fluid in porous media, 3:23014 (ORNL/ 
MIT—259) 

Gelation of small diameter, thoria sol microspheres in non-flowing 
alcohols, 3:24813 (ORNL-MIT—95) 

Massachusetts Univ., Amherst (USA) 

Direct and indirect i ofluorescence staining of fecal 
streptococci for rapid assessment of water quality, 3:25158 
(BNL—23328) 

Sciences Northwest, Inc., Bellevue, Wash. (USA) 

Northwest Energy Policy Project: energy demand modeling and 
forecasting final report, 3:24212 (NP—22778) 

Inc., Oakland, Calif. (USA) 

Liner materials exposed to hazardous and toxic sludges. Interim 

report No. 1, Mar 1975—October 1976, 3:25143 (PB—271013) 
McDonnell Aircraft Co., St. Louis, Mo. (USA) 

Feasibility investigation of the Giromill for generation of electrical 

power. Volume I. Executive summary. Final report, April 
1975—April 1976, 3:23566 (COO/2617—76/1/1) 
i" “9 Douglas Astronautics Co., Huntington Beach, Calif. 


Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132—2/1) 

Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132—2/2) 

Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132—2/3) 

Industrial applications of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132—2/5) 

McDonnell Douglas Astronautics Co., St. Louis, Mo. (USA) 

Economic impact of using refractory metals for fusion reactors. 

Phase I report, 3:25573 (COO/4247—1) 
McDonnell Douglas Corp., St. Louis, Mo. (USA) 

Developing maintainability for tokamak fusion power systems. 
Phase I report. Volume I. Study results, 3:25571 (COO—4184- 
4(Vol.1)) 

Developing maintainability for tokamak fusion power systems. 
Phase I report. Volume II. Appendices, 3:25572 (COO—4184- 





4(Vol.2)) 
McGill Univ., Montreal, Quebec (Canada) 

Study of Kz scattering using the reactions K* -p + K* -7* n at 13 
GeV, 3:25305 (SLAC-PUB— 1886) 

Mechanical Technology, Inc., Latham, N.Y. (USA) 

Design study for high-pressure high-flow oxygen centrifugal 

compressor: phase 1, final report, 3:22806 (MTI—77TR17) 
Mechanics Research, Inc., McLean, Va. (USA) 

OCS analytical model. Final report, November 1, 1976—April 30, 

1977, 3:23006 (SDC/MRI—2345-017) 
Technological Univ., Houghton (USA) 

Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1977—September 15, 1977, 3:23308 (COO— 
2983-5) 

Energy and protein production from pulp mill wastes. Progress 
report, September 15, 1977—December 15, 1977, 3:23309 
(COO—2983-6) 
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Michigan Technological Univ., Houghton (USA). Dept. of 

Metallurgical Engineering 

Study of grain boundary segregation using the Auger electron 
emission technique. Annual technical progress report, VII, 
January 1, 1977—December 31, 1977, 3:24646 (COO—2166-24) 

Michigan Univ., Ann Arbor (USA). Dept. of Aerospace Engineering 

Alaskan oil disposition study: potential air quality impact of a 
major off-loading terminal in the Pacific Northwest, 3:24248 
(PB—271261) 

Michigan Univ., Ann Arbor (USA). Dept. of Physics 

Resonant and non-resonant optical frequency mixing in simple 

molecular systems. Final report, 3:24848 (AD-A—043094) 
Minnesota Geological Survey, St. Paul (USA) 

Design of a groundwater sampling network for Minnesota, 
3:23131 (GJBX—1(78)) 

Mississippi State Univ., Mississippi State (USA) 

Development of a simple, rapid field technique for estimating oil 
concentrations in the sediments. Final report, 3:23004 (AD-A— 
042976) 

Missouri Univ., Rolla (USA). Rock Mechanics and Explosives 

Research Center 

Design of a water jet drill for development of geothermal 
resources. Progress report, October 1—November 30, 1977, 
3:23531 (COO—2677-11) 

Missouri Univ., St. Louis (USA) 

Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report, June 1, 1976—May 31, 1978, 3:25276 
(COO—2718-5) 

Mobil Research and Development Corp., Paulsboro, N.J. (USA) 

Development studies on conversion of methanol and related 
oxygenates to gasoline, 3:23302 (TID—27753) 

Development studies on selected conversion of synthesis from 
coal to high octane gasoline. Quarterly report, January—March 
1977, 3:23299 (FE—2276-9) 

Mobil Research and Development Corp., Paulsboro, N.J. (USA). 

Process Research and Technical Service Div. 

Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1976—January 1977, 3:22832 (EPRI- 
AF—444) 

Mobil Research and Development Corp., Princeton, N.J. (USA) 

Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and sasol-type Fischer—Tropsch 
technologies. Monthly report, November 1977, 3:23300 (FE— 
2447-12) 

Montana State Univ., Bozeman (USA) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1977—August 1977, 3:22713 (FE—2034-8) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1977—November 1977, 3:22714 (FE—2034-9) 

Montana Univ., Missoula (USA). Dept. of Chemistry 

Taxation of surface and underground coal mining in western 

states. Special report to the governors, 3:23002 (PB—270425) 
Motorola, Inc., Phoenix, Ariz. (USA). Semiconductor Group 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process silicon 
sheet growth developnent for the large area silicon sheet task of 
the Low Cost Silicon Solar Array Project. Quarterly report, 
3:23370 (N—77-27504) 

Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 7, July 1, 1977—September 30, 1977. 
Motorola report No. 2257/7, 3:23362 (ERDA/JPL/954442— 
77/4) 

Mound Lab., Miamisburg, Ohio (USA) 

Aerosol characterization from a simulated HDCA. Annual report. 
NRC program A1171-2, 3:24050 (MLM-MU—77-70-0004) 

Progress report for the Division of Safeguards and Security: 
January—June 1977, 3:23216 (MLM—2485) 

Some examples of the estimation of error for calorimetric assay of 
plutonium-bearing solids. Technical report Jan—May 77, 
3:23218 (PB—271540) 

Tritium half-life, 3:25327 (MLM—2458) 

Mountain Plains Federal Regional Council, Denver, Colo. (USA) 

Compilation of raw data on energy-impacted communities, 
including characteristics, conditions, resources, and structures 
for Colorado, Montana, North Dakota, South Dakota, Utah, 
and Wyoming, 3:24148 (PB—270449) 
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National Academy of Sciences - National Research Council, 
ee AE (USA). Ad Hoc Panel on Direct Combustion of 


Assessment of advanced technology for direct combustion of coal, 
3:22980 (HCP/T1216—0001) 

National Aeronautics and Space Administration, Cleveland, Ohio 

(USA). Lewis Research Center 

Investigation of possible lower hybrid emission from the NASA 
Lewis Bumby Torus plasma, 3:25421 (N—77-27921) 

NASTRAN use for cyclic response and fatigue analysis of wind 
turbine towers, 3:23568 (ERDA/NASA/1004—77/3) 

Optimization of confinement in a toroidal plasma subject to strong 
radial electric fields, 3:25384 (N—77-27919) 

Photovoltaic highway applications: assessment of the near-term 
market, 3:23355 (DOE/NASA/1022—77/22) 

Photovoltaic refrigeration application: assessment of the near-term 
market, 3:23356 (DOE/NASA/1022—77/23) 

Synchronization of the DOE/NASA 100-kilowatt wind turbine 
generator with a large utility network, 3:23589 (DOE/NASA/ 
1028—77/10) 

The solid state remote power controller: its status, use and 
perspective, 3:23686 (N—77-27306) 

US. terrestrial solar cell calibration and measurement procedures, 
3:23367 (ERDA/NASA/1022—77/20) 

National Aeronautics and Space Administration, Greenbelt, Md. 

(USA). Goddard Space Flight Center 

A shock isolator for diode laser operation on a closed-cycle 
refrigerator, 3:24856 (N—77-27379) 

Electrostatic emissions between electron gyroharmonics in the 
outer magnetosphere, 3:25270 (N—77-27648) 

SAS-2 observations of the diffuse gamma radiation in the galactic 
latitude interval 10 deg < absolute b < or equal to 90 deg, 
3:25264 (N—77-28058) 

Test particle propagation in magnetostatic turbulence. 3: the 
approach to equilibrium, 3:25271 (N—77-27864) 

Unusual interactions above 100 TeV: a review of cosmic ray 
experiments with emulsion chambers, 3:25303 (N—77-28057) 

National Aeronautics and Space Administration, Houston, Tex. 

(USA). Lyndon B. Johnson Space Center 

Mius integration and subsystem test (MIST) data system, 3:24544 
(N—77-28037) 

Study of Lyndon B. Johnson Space Center utility systems, 3:24449 
(N—77-27161) 

National Bureau of Standards, Washington, D.C. (USA) 

Survey of uses of waste materials in construction in the United 
States, 3:24484 (PB—270854) 

National Bureau of Standards, Washington, D.C. (USA). Inst. for 

Materials Research 

Bibliography of sources of experimental data leading to activity or 
osmotic coefficients for polyvalent electrolytes in aqueous 
solution. Final report, 3:24770 (PB—270367) 

Development, testing, and evaluation of MHD-materials. 
Quarterly report, April—June 1977, 3:24356 (FE/6010—2) 

Development, testing, and evaluation of MHD-materials. 
Quarterly report, July—September 1977, 3:24357 (FE/6010—9) 

Materials research for clean utilization of coal. Quarterly progress 
report, April—June 1977, 3:22780 (FE—3800-12) 

Materials research for clean utilization of coal. Quarterly progress 
report, January—March 1977, 3:22781 (FE/6010—11) 

National Economic Research Associates, New York (USA) 

Electric Utility Rate Design Study: an overview of regulated 
ratemaking in the United States, Topic 1.1, 3:24270 (NP— 
22507) 

Electric Utility Rate Design Study: analysis of electricity pricing 
in France and Great Britain, Topic 1.2, 3:24271 (NP—22508) 

Electric Utility Rate Design Study: considerations of the price 
elasticity of demand for electricity, Topic 2, 3:24274 (NP— 
22511) 

Electric Utility Rate Design Study: framework for marginal-cost- 
based time-differentiated pricing in the United States, Topic 1.3, 
3:24272 (NP—22509) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4, 3:24286 (NP—22523) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for Portland General Electric Company, 
3:24288 (NP—22525) 


NEW MEXICO UNIV., ALBUQUERQUE (USA). NEW 


Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for Virginia Electric and Power 
Company for the Virginia jurisdictional service, 3:24289 (NP— 
22526) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for the Dayton Powe: and Light 
Company, 3:24287 (NP—22524) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Dayton Power and Light Company, 
3:24293 (NP—22530) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Virginia Electric and Power Company, 
3:24295 (NP—22532) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Portland General Electric Company, 
3:24294 (NP—22531) 

Electric Utility Rate Study: ratemaking, Topic 5, 3:24291 (NP— 
22528 

National = Information Center, Washington, D.C. (USA) 

Strategic petroleum reserve. Draft environmental impact 
statement. Volume III. Appendix C. West Hackberry 
Expansion, Black Bayou, Vinton, Big Hill, 3:23059 (FEA/S— 
71/323 

— Geophysical and Solar-Terrestrial Data Center, Boulder, 
0 

Solar—geophysical data number 394. I. Prompt reports. Data for 
May 1977—April 1977, 3:25260 (PB—271322) 

Solar—geophysical data number 394. II. Comprehensive reports. 
Data for December 1976—November 1976 and miscellanea, 
3:25261 (PB—271323) 

National Governors’ Conference, Washington, D.C. (USA). 

Subcommittee on Energy Conservation 

Federal energy conservation programs; a state perspective, 
3:24195 (PB—271283) 

National Institutes of Health, Bethesda, Md. (USA) 

Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963—2) 

National Oceanic and Atmospheric Administration, Boulder, Colo. 

(USA). Space Environment Lab. 

Solar x-ray measurements from. SMS-1, SMS-2, and GOES-1, 
information for data users. Technical memo, 3:25262 (PB— 
271676 

National a and Atmospheric Administration, Oak Ridge, Tenn. 

(USA). Atmospheric Turbulence and Diffusion Lab 

Drift-modeling and monitoring comparisons, 3:25 100 (CONF- 
770151—5 

National eons Council, Washington, D.C. (USA). Committee on 

Advanced Energy Storage Systems 

Development schedules for vehicle energy storage systems, 
3:24583 (TID—28030) 

National Science Council, Dublin (Ireland). Energy Group 

Analysis of the impact of heat pump technology on the Irish 
energy system to the year 2000. Energy case study series: No. 2, 
3:24395 (CONF-770956—2) 

— Weather Service, Salt Lake City, Utah (USA). Western 
ion 

Some meteorological aspects of air pollution in Utah with 
emphasis on the Salt Lake Valley. Technical memo, 3:25069 
(PB—271267) 

Natural Dynamics, Des Moines, Iowa (USA) 

Fast production of methane by anaerobic digestion. Progress 

report, November 7, 1977—December 6, 1977, 3:23307 (COO— 


2900-11 
Naval Health Research Center, San Diego, Calif. (USA) 

Radioimmunoassay of urinary free cortisol. Final report, 3:25174 
(AD-A—043782) 

Naval Ocean Systems Center, San Diego, Calif. (USA) 

An internal phonon theory for the thermal dependence of 
linewidth in Nd(+3) YAG. Technical report, 3:24850 (AD-A— 
043393) 

New England Federal Regional Council (USA). Energy Resource 

Development Task Force 

Potential of wood as an energy resource in New England, 3:24336 
(TID—28131) 

New Mexico Inst. of os and Technology, Socorro (USA). Dept. 
of Metallurgical and Materials Engineering 

Laser irradiation of metals and alloys. Final report, 1 April 1975— 
30 June 1976, 3:24686 (AD-A—043186) 

New Mexico Univ., Albuquerque (USA). New Mexico Energy Inst. 

Bibliography: publications of the New Mexico Energy Institute at 
the University of New Mexico, 3:24141 (NMEI—76-167D) 
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New Mexico Univ., Albuquerque (USA). Technology Application 


Wind energy utilization: a bibliography with abstracts. Cumulative 
volume 1944—1974, 3:23548 (PB—247970) 
New York Univ., N.Y. (USA). Medical Center 
Radioactivity studies. Progress report, July 1, 1976—June 30, 
1977, 3:25191 (COO—3382-16) 
North Dakota Univ., Grand Forks (USA) 
Project lignite. Quarterly technical progress report No. 3, 
October—December 1974, 3:22847 (TID—27915) 
Northeastern Univ., Boston, Mass. (USA). Inst. of Chemical 
Analysis, Applications, and Forensic Science 
Development and initial characterization of amorphous metals 
rich in W and/or Re, 3:24648 (UCRL— 13787) 
Northwest Colorado of Governments, Frisco (USA) 
Energy impact: a community in action, 3:24149 (PB—270450) 
Northwestern Univ., Evanston, Ill. (USA). Dept. of Mechanical 
and Astronautical Sciences 


Internal boiling and superheating in vaporizing multicomponent 
droplets. Paper No. 77-52, 3:24895 (CONF-771015—15) 
edess ante Commission, Washington, D.C. (USA) 


FIND: General Atomic Standard Safety Analysis Report 
(GASSAR-6), 3:23899 (FIND-STN—50535) 

Licensed operating reactors. Operating units status report, data as 
of October 31, 1977, 3:23900 (NUREG—0020(Vol. 1)(No.3)) 
Licensed operating reactors. Operating units status report, data as 

of November 30, 1977, 3:23901 (NUREG—0020(Vol.1)(No.4)) 
Nuclear power plants. Construction status report, data as of 
November 30, 1977, 3:23902 (NUREG—0030-77/12) 
NUS Corp., Rockville, Md. (USA) 
Generic description of radiological and meteorological monitoring 
program for federal repositories for radioactive wastes, 3:23208 
(Y/OWI/SUB—42502) 
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Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Method for estimating the inventory of an isotope separation 
cascade by the use of minor isotope transient concentration 
data, 3:23147 (K—1892) 

Oak Ridge National Lab., Tenn. (USA) 

Analysis of a neutron scattering and gamma-ray production 
integral and experiment on silicon dioxide for neutron energies 
from 1 to 15 MeV, 3:25372 (ORNL/TM—6145) 

Analysis of a neutron scattering and gamma-ray production 
integral experiment on aluminum for neutron energies from 1 to 
15 MeV, 3:25373 (ORNL/TM—6146) 

Application of the fictitious scattering radiation transport model 
for deep-penetration Monte Carlo calculations, 3:25368 
(ORNL/TM—4880) 

Bibliography, subject index, and author index of the literature 
examined by the Radiation Shielding Information Center 
(Reactor and Weapons Radiation Shielding), 3:25371 (ORNL/ 
RSIC—S/V.5) 

Breeder reactor safety and core systems programs. Progress 
report, April—June 1977, 3:24058 (ORNL/TM—6020) 

Central cooling: absorptive chillers, 3:24537 (ANL/CES/TE—77- 
8) 

Central heating: package boilers, 3:24536 (ANL/CES/TE—77-6) 

Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM—6137) 

Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL—5357) 

Compilation of multigroup cross-section covariance matrices for 
several important reactor materials, 3:23925 (ORNL—5318) 

Concepts of remote signal transmission for liquid-metal fast 
breeder reactors, 3:23819 (CONF-771109—52) 

Design calculations for a neutron collimator for the TFTR, 
3:25394 (CONF-771109—56) 

Development, design, and preliminary operation of a resin-feed 
processing facility for resin-based HTGR fuels, 3:23152 
(ORNL/TM—6061) 

Documentation of the engineering properties of cesium and 
potassium, 3:24695 (ORNL—5344) 

Draft program plan for TNS: the next step after the tokamak 
fusion test reactor. Part I. Summary, 3:25445 (ORNL/TM— 
5982) 
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Draft program plan for TNS: The Next Step after the Tokamak 
Fusion Test Reactor. Part II. R and D needs assessment, 
3:25446 (ORNL/TM—5983) 

Drift-modeling and monitoring comparisons, 3:25100 (CONF- 
770151—5) 

Dynamic boiling tests in a 19-pin simulated LMFBR fuel 
assembly, 3:23820 (CONF-771109—77) 

Effects of alternate fuels. Report No. 1. Analysis of high-duty 
fireclay refractories exposed to coal combustion, 3:22865 
(ORNL/TM—5909) 

Effects of composition variables on the tensile properties of type 
304 stainless steel, 3:24680 (ORNL—5353) 

Electric generators: Roesel, 3:24535 (ANL/CES/TE—77-3) 

Equilibrium field coils and free-boundary equilibrium 
considerations for TNS, 3:25484 (CONF-771109—S59) 

Evaluation of in situ coal gasification processes on a regional basis, 
3:22807 (ORNL—5279) 

Evaluation of initial fuel loading monitoring in the Clinch River 
Breeder Reactor Plant, 3:23847 (ORNL/TM—5836) 

Experimental study of heat transfer enhancement for ammonia 
condensing on vertical fluted tubes, 3:23423 (ORNL—5356) 

Fission product beta and gamma energy release. Quarterly 
progress report, July—September 1977, 3:24057 (ORNL/ 
NUREG/TM—174) 

Foil activation dosimetry at energies below 1 MeV, 3:24971 
(CONF-771036—5) 

Fueling profile sensitivities of trapped particle mode transport to 
TNS, 3:25522 (CONF-771109—83) 

Functional complexity and ecosystem stability: an experimental 
approach, 3:25106 (ORNL/TM—6199) 

High Flux Isotope Reactor. Quarterly report, July—September 
1977, 3:24023 (ORNL/TM—6188) 

High-Temperature Structural Design Program. Semiannual 
progress report for period ending December 31, 1976, 3:23845 
(ORNL—S5281) 

Hybrid equilibrium field coils for the ORNL TNS, 3:25507 
(CONF-771029—192) 

Identification of neutron noise sources in a boiling water reactor, 
3:23714 (CONF-771109—64) 

Impact of proliferation-resistant fuel cycles on hot experimental 
facility design and objectives, 3:23160 (ORNL/TM—6117) 

Injection scenarios for TNS, 3:25520 (CONF-771109—74) 

Interim report on core physics and fuel cycle analysis of the 
pebble bed reactor power plant concept, 3:23778 (ORNL/TM— 
6142) 

Inventory and relative biological hazard of LMFBR core 
materials, 3:24054 (ORNL/NUREG/TM— 165) 

Magnetoelastic energy calculations for finite element analysis of 
superconductors, 3:24834 (CONF-771029—99) 

Maximum wake temperature and Nusselt number behind 
blockages in sodium-cooled bundles, 3:23821 (CONF-771109— 
78) 

Meeting regulatory standards with BeO ceramic TLD, 3:24972 
(CONF-7801 10—2) 

Molten carbonate fuel cell research at ORNL. II. Theoretical and 
experimental transport studies, thermochemistry, and electron 
microscopy, 3:24390 (ORNL/TM—6168/V2) 

Monte Carlo method of solving heat conduction problems, 
3:24897 (ORNL/NUREG/CSD—3) 

Multirod Burst Test Program quarterly progress report, April— 
June 1977, 3:24053 (ORNL/NUREG/TM—135) 

Nondestructive testing development program. Quarterly progress 
report for period ending September 30, 1977, 3:23846 (ORNL— 
5350) 

November 1977 monthly highlights for Office of Nuclear 
Regulatory Research Programs at Oak Ridge National 
Laboratory, 3:24056 (ORNL/NUREG/TM—172) 

Nuclear design calculations for the TFTR neutral beam injectors, 
3:25521 (CONF-771109—81) 

Oak Ridge Research Reactor quarterly report, July, August, and 
September of 1977, 3:24024 (ORNL/TM—6194) 

ORNL TNS program: microwave start-up of tokamak plasmas 
near electron cyclotron and upper hybrid resonances, 3:25447 
(ORNL/TM—6112) 

ORNL-TNS/PEPR overall heating requirements, 3:25382 
(CONF-771213—3) 

Plasma engineering considerations for an ignition test reactor: The 
Next Step (TNS) beyond TFTR, 3:25441 (CONF-771109—76) 
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Plasma engineering innovations for the ORNL TNS reactor, 
3:25437 (CONF-771029— 146) 

Power plant reject heat utilization: an assessment of the potential 
for wide-scale implementation, 3:24478 (ORNL/TM—S5841) 

Quality assurance applied to an environmental surveillance 
program, 3:25015 (CONF-771113—8) 

Quarterly progress report on fission product behavior in LWRs, 
July—September 1977, 3:24055 (ORNL/NUREG/TM—170) 

Recent improvements to RC-line encoded position-sensitive 
proportional counters, 3:24967 (CONF-771077—5) 

Reference bank of exoelectron dosimeters, 3:24973 (IAEA-SM— 
222/46) 

Residual elements have significant effects on the elevated- 
temperature properties of austenitic stainless steel welds, 
3:24638 (ORNL/TM—6177) 

Sensitivity of ignition in TNS to fueling profiles and radial 
transport processes, 3:25516 (CONF-771029—87) 

Sensitivity of the first-wall radiation damage to fusion reactor 
blanket composition, 3:25473 (ORNL/TM—6105) 

Simulation of chlorinated water discharges from power plants on 
estuaries and rivers, 3:25136 (CONF-771109—75) 

Small radius start-up for a TNS plasma, 3:25436 (CONF-771029— 
88) 

Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE—77- 
15) 

Some effects of packaging materials on critical arrays of fissile 
materials, 3:24838 (CONF-771109—61) 

Source terms for radioactive gaseous effluents from a model high- 
level waste solidification facility, 3:23196 (ORNL/NUREG/ 
TM—67) 

Studies with a new experimental model in respiratory 
carcinogenesis, 3:25217 (CONF-771147—1) 

Study of the quantification of Sims data, 3:24759 (CONF-770575— 
1) 


Survey of available creep and tensile data for alloy 800H, 3:24681 
(ORNL/TM—6029) 

Synthesis of (U,Pu)C by carbothermic reduction of mixed oxides 
and evaluation of the sintering behavior, 3:23153 (ORNL/TM— 
6089) 

Thorium assessment study quarterly progress report, third quarter 
fiscal 1977, 3:23738 (ORNL/TM—6025) 

TNS program: The Next Step in confinement fusion beyond 
TFTR, 3:25440 (CONF-771109—66) 

Toroidal field ripple effects in TNS design, 3:25480 (CONF- 
771029—64) 

Tritium systems preliminary design for TNS, 3:25540 (CONF- 
771029—85) 

Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963—2) 

Two-dimensional neutronics analysis of the Tokamak Fusion Test 
Reactor, 3:25469 (CONF-771109—79) 

Unitary air-to-air heat pumps, 3:24394 (ANL/CES/TE—77-10) 

Validation of the kinetic model for predicting the composition of 
chlorinated water discharged from power plant cooling systems, 
3:24007 (ORNL/NUREG—32) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Mechanical deflection analysis of diamond-turned reflective 
optics, 3:24860 (Y—2108) 

New yttria plasters, 3:24737 (Y—2104) 

Safety analysis report for packaging (Oak Ridge Y-12 Plant model 
DT-14 Fn for enriched uranium), 3:24841 (Y/DD—244) 

esearch Corp., La Verne, Calif. (USA) 

Pyrolysis of industrial wastes for oil and activated carbon 
recovery. Final report, August 1972—March 1975, 3:23311 
(PB—270961) 

Office of Telecommunications, Washington, D.C, (USA) 

Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB—270977) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Proposal to assemble a high resolution-electron sensitive-energy 
flow calorimeter in the NEULAND spectrometer, 3:24980 
(COO— 1545-219) 

Oklahoma River Basin Survey, Norman (USA) 

Archaeological investigations at the Bryson—Paddock site, an 
early contact period site on the southern plains. Final report, 
June 1975—January 1977, 3:25227 (PB—270649) 

Oklahoma State Univ., Stillwater (USA). Dept. of Chemistry 

Mass spectrometric analytical services and research activities to 
support coal-liquid characterization research. Annual progress 


PRINCETON UNIV., N.J. (USA). ELEMENTARY 


report and quarterly report, March 9, 1977—June 8, 1977, 
3:22830 (COO—0020-8) 
Old Dominion Univ., Norfolk, Va. (USA). Dept. of Physics and 

Geophysical Sciences 

X-ray emission from high temperature plasmas. Final report, 1 jul. 
1974 - 30 jun. 1977, 3:25403 (N—77-27920) 

Operations Research, Inc., Silver Spring, Md. (USA). Resource 

Analysis Div. 

Spill risk analysis program: methodology development and 
demonstration. Volume II. Final report, 3:23056 (AD-A— 
042978) 

Spill risk analysis program. methodology development and 
demonstration. Volume I. Final report, 3:23057 (AD-A— 
043054) 

Oregon Univ., Eugene (USA). Inst. of Theoretical Science 

Suggestion for x-ray laser holography, 3:24907 (RLO/2230/T4— 
194) 

X-ray holography generated with electron storage rings, 3:24906 
(RLO/2230/T4—193) 

Oregon Univ., Portland (USA). Health Sciences Center 

Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, August 1, 1971—June 30, 1976, 
3:25168 (RLO/2226/T1—16) 


p 


Parsons (Ralph M.) Co., Pasadena, Calif. (USA) 

GAC—ANL TNS scoping studies. Status report for Fy-77, 
October 1, 1976—September 30, 1977. Volume X. Engineering 
support: facility studies, 3:25443 (GA-A—14614(Vol.10)) 

Peat, Marwick, Mitchell and Co., Washington, D.C. (USA) 

Experimental design plan for the Downtown People Mover 
demonstration projects. Final report, 3:24456 (PB—270614) 

Pennsylvania State Univ., University Park (USA) 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces: Phase 
1. Interim report, January—March 1977, 3:22863 (FE—2316-4) 

Pennsylvania Uniy., Philadelphia (USA). Dept. of Physics 

Homestake long range neutrino detector program, 3:25255 
(UPR—0027-E) 

Perkin-Elmer Corp., Norwalk, Conn. (USA). Electro-Optical Div. 

Toric resonator experimental study. Final report, 3:24851 (AD- 
A—043523) 

Philips Labs., Briarcliff Manor, N.Y. (USA) 

Study of safety aspects of high-temperature thermal-energy 
storage systems. Final report, 1 July 1975—31 December 1976, 
3:24110 (TID—27940) 

Phillips Petroleum Co., Homer City, Pa. (USA) 

Gas generator research and development, BI-GAS Process. 
Interim report, July 1, 1976—June 30, 1977 (BCR report L-828), 
3:22757 (FE—1207-33) 

Physics International Co., San Leandro, Calif. (USA) 
Inverse diode study. Final report, 3:25404 (PIFR—959) 
Pittsburgh Uniy., Pa. (USA). Dept. of Industrial Environmental 

Health Sciences 

Study of the lifetime health and mortality experience of employees 
of ERDA contractors. Final report No. 13, August 1, 1976— 
July 31, 1977, 3:25180 (COO—3428-8) 

Power Reactor and Nuclear Fuel Development Corp., Tokai, Ibaraki 

(Japan). Tokai Works 

Tokai works semi-annual progress report, January—June 1976, 
3:23911 (PB—270492) 

Power Technologies, Inc., Schenectady, N.Y. (USA) 
Electric Utility Rate Design Study: potential cost advantages of 
peak-load pricing; Topic 6, 3:24298 (NP—22537) 
Princeton Univ., N.J. (USA) 
Nuclear chemistry progress report, 3:25321 (COO—2184-45) 
Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 

Sciences 

Optimization of pyrolytic conversion of coal to clean fuel. 
Quarterly report, January—March 1977, 3:22851 (FE—2253-5) 

Princeton Univ., N.J. (USA). Elementary Particles Lab. 

Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers, 3:25299 (COO—3072-81) 





PRINCETON UNIV., N.J. (USA). PLASMA 


Princeton Univ., N.J. (USA). Plasma Physics Lab. 
Development of the TFTR neutral beam injection system, 3:25523 
(CONF-771129—7) 
Diagnostic interface problems on TFTR, 3:25393 (CONF- 
771029—138) 
Engineering design problems of TFTR, 3:25439 (CONF-771109— 
44) 
Handling of tritium at TFTR, 3:25541 (CONF-771029—140) 
Neoclassical current in a toroidally-confined multispecies plasma, 
3:25385 (PPPL— 1409) 
Neutral injection beam power monitor, 3:25530 (PPPL—1407) 
Ohmic Heating System for the TFTR Tokamak, 3:25505 (CONF- 
771029—173) 
Possible neutral beam requirements for TFTR upgrades, 3:25515 
(CONF-770940—15) 
TFTR coil case design, 3:25481 (CONF-771029—139) 
TFTR Motor Generator, 3:25503 (CONF-771029—151) 
TFTR remote maintenance, 3:25570 (CONF-771117—4) 
TFTR tritium valve for pulsed gas feed, test results, 3:25517 
(CONF-771029—155) 
Puckorius (P.R.) and Associates, Cleveland, Ohio (USA) 
Proper startup of cooling tower systems prevent initial corrosion 
and fouling, 3:24822 (CONF-770151—1) 
Purdue Univ., yette, Ind. (USA). Dept. of Geosciences 
Tectonic overview of the central Midcontinent, 3:25231 
(NUREG—0382) 
Purdue Univ., Lafayette, Ind. (USA). School of Materials 
Engineerin 
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Transport and thermodynamic properties of solids. Final report, 
3:24690 (COO— 1436-48) 


Radian Corp., Austin, Tex. (USA) 

Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 
(FE—1795-3(Pt.1)) 

Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 

lants based on coal. Appendix 2, 3:22889 (FE—1795-3(Pt.2)) 
Rand Corp., Santa Monica, if. (USA) 

Noble-gas closed-cycle system of magnetohydrodynamic power 

generation, 3:24339 (R—2128-ERDA) 
RCA Labs., Princeton, N.J. (USA) 

Automated array assembly. Quarterly report No. 5, 3:23361 
(ERDA/JPL/954352—77/3) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA) 

Operational safety system reliability. Final report, November 15, 
1975—November 14, 1976, 3:23701 (COO—2825-8) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Geology 

Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
Summary report, 1 July 1974—31 August 1977, 3:25152 
(COO—3462-14) 

Resource Planning Associates, Inc., Cambridge, Mass. (USA) 

Federal role in natural gas distribution rate structure reform. Final 
report, 3:24253 (PB—270457) 

Guide to energy conservation for grocery stores, 3:24451 (PB— 
270434) 

Resource Planning Associates, Inc., Washington, D.C. (USA) 

Institutional applications of solar total energy systems. First 
quarterly progress report, 3:23411 (ALO/3786—1) 

Institutional applications of solar total energy systems. Second 
sty report, 3:23417 (TID—22782) 

RE;SPEC, Inc., id City, S.Dak. (USA) 

Thermoelastic analysis of waste-container sleeve. Technical 

memorandum report RSI-0008, 3:23197 (ORNL/SUB—3706/5) 
Rice Univ., Houston, Tex. (USA) 

Use of pattern recognition techniques for typing and identification 
of oil spills. Final report, 3:23058 (AD-A—043802) 

Rice Univ., Houston, Tex. (USA). Dept. of Chemical Engineering 

Phase equilibria in coal hydrogenation systems. Quarterly report, 
October 1977—December 1977, 3:22715 (FE—2334-7) 

—. N.Y. (USA). Dept. of Radiation Biology and 


Inhibitory and toxic effects of methylmercuric chloride on the cell 
cycle of cultured mammalian cells, 3:25206 (UR—3490/LCP-5) 
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Rockwell International Corp., Canoga Park, Calif. (USA). 


Rocketdyne Div 
Hydrogasifier development for the Hydrane process. First quarter 
report, March—May 1977, 3:22778 (FE—2518-4) 


Ruhr-Univ., Bochum (Germany, F.R.) 


Report on the LASL hot-dry-rock geothermal project, 3:23541 
(NP—22783) 
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Saint Mary's Hospital and Medical Center, Grand Junction, Colo. 


(USA) 
Uranium miner lung cancer study. Progress report, July 1, 1976— 
July 1, 1977, 3:25176 (COO—1826-36) 


Sandia Labs., Albuquerque, N.Mex. (USA) 


Advanced Reactor Safety Research Program quarterly report, 
April—June 1977, 3:24060 (SAND—77-1134) 

AITRAC: Augmented Interactive Transient Radiation Analysis 
by Computer. User's information manual, 3:24913 (SAND—77- 
0939) 

Almost all n-dimensional rectangular lattices are Hamilton— 
Laceable, 3:25376 (SAND—77-1670C) 

Basic linear algebra subprograms for FORTRAN usage, 3:25597 
(SAND—77-0898) 

Comparative evaluations of the thermomechanical responses for 
three high level waste canister emplacement alternatives, 
3:23200 (SAND—77-0388) 

Comparative evaluations of the thermomechanical responses for 
three high level waste canister emplacement alternatives, 
3:23201 (SAND—77-0388) 

Computation of reactive turbulent flow within cylindrical 
combustors, 3:24359 (SAND—77-1743) 

Computational and experimental methods for enclosed natural 
convection, 3:23916 (SAND—77-0645) 

Corrosion behavior of metals in terminal nuclear waste storage 
environments, 3:23203 (SAND—77-1812C) 

Crash test of a nuclear spent fuel cask and truck transport system, 
3:24839 (SAND—77-0419) 

Crash testing of nuclear fuel shipping containers, 3:24840 
(SAND—77-1462C) 

Designer's guide to the mechanical properties and fracture 
toughness of titanium 6Al—6V—2Sn, 3:24683 (SAND—77- 
1202) 

Determination of corrosion parameters by digital impedance 
analysis, 3:24710 (SAND—78-0038C) 

Development of a parachute recovery system for a reentry nose 
cone (NRV), 3:24827 (SAND—75-0564) 

Development of a passive accelerometer, 3:24990 (SAND—77- 
2028) 

Digital SLIFER Recorder, Model A, 3:24988 (SAND—77-0930) 

Economic model of a relativistic electron beam hybrid reactor, 
3:25546 (SAND—77-1097C) 

Efficient numerical method for time independent plasticity, 
3:24682 (SAND—77-0943) 

Engineered safeguards system activities at Sandia Laboratories for 
back-end fuel cycle facilities, 3:23220 (SAND—78-0064C) 

Estimates of relative areas for the disposal in bedded salt of LWR 
wastes from alternative fuel cycles, 3:23204 (SAND—77-1816) 

Eulerian finite-difference calculations of explosions in partially 
water-filled overstrong cylindrical containment vessels, 3:24061 
(SAND—77-1342) 

Flash x-radiography for material motion detection, 3:23850 
(SAND—77-1648C) 

Floating-point arithmetic unit for pro-log based control systems, 
3:25602 (SAND—77-8041) 

Free-air performance tests of a 5-metre-diameter Darrieus turbine, 
3:23569 (SAND—77-1063) 

Initial response of a rock penetrator, 3:24828 (SAND—77-1712) 

Integration and interpolation of sampled waveforms, 3:25002 
(SAND—77-1643) 

Intense ion beam acceleration and transport, 3:25548 (SAND—77- 
1552C) 

Lightning protection for the vertical axis wind turbine, 3:23570 
(SAND—77-1241) 

Memory controlled data processor, 3:24819 (SAND—77-0858) 
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Microprocessor-based data acquisition system incorporating a 
floating-point arithmetic unit for complex mathematical 
computations, 3:24914 (SAND—77-8046) 

Modifications of SUPORT, a linear boundary value problem 
solver: Part I. Pre-assigning orthonormalization points, auxiliary 
initial value problem, disk or tape storage, 3:25599 (SAND—77- 
1328) 

NACHOS: a finite element computer program for incompressible 
flow problems. Part II. User's manual, 3:24898 (SAND—77- 
1334) 

NOSPLOT: a computer program for plotting SCORS output on a 
Tektronix terminal, 3:25598 (SAND—77-1123) 

Numerical codes for MHD flows. Quarterly technical progress 
report, July—September 1976, 3:24371 (SAND—77-1656) 

Numerical codes for MHD flows. Quarterly technical progress 
report, October—December 1976, 3:24372 (SAND—77-1657) 

Numerical codes for MHD flows. Quarterly technical progress 
report, January—March 1977, 3:24373 (SAND—77-1658) 

Numerical codes for MHD flows. Quarterly technical progress 
report, April—June 1977, 3:24374 (SAND—77-1659) 

Oil shale programs sixth quarterly report, April 1977—June 1977, 
3:23107 (SAND—77-1497) 

Optimum repair level analysis (ORLA) developed for the BISS 
program, 3:25588 (SAND—78-0060C) 

Oscilloscope trace photograph digitizing system (TRACE), 
3:24969 (SAND—77-0355) 

Personnel skill and training, 3:25587 (SAND—77-1823C) 

PICACS, 3:25378 (SAND—77-0072) 

Preliminary economic analysis of solar irrigation systems (SIS) for 
selected locations, 3:23458 (SAND—77-1403) 

Preliminary results from initial in-pile debris bed experiments, 
3:24063 (SAND—77-1828C) 

Program CYCLE: a Rankine cycle analysis routine, 3:23457 
(SAND—74-0099(Rev.)) 

Radiation induced transient thermal effects in 5 MHz AT quartz 
resonators, 3:24984 (SAND—77-1747C) 

Reclaiming sulfur hexafluoride: a system to repurify, store, and 
recirculate SF¢, 3:24487 (SAND—77-1127) 

Rehyd development and installation report, 3:24963 (SAND—77- 
0599) 

Report on technical and economic factors in the beneficial use of 
radiation in municipal sludge management, 3:24546 (SAND— 
77-7029) 

Response of concrete exposed to a high heat flux on one surface, 
3:23719 (SAND—77-1467) 

Sandia's recent results in particle beam research, 3:25547 
(SAND—77-1369C) 

Selective digital filtering, 3:24989 (SAND—77-1297) 

Shock sensitivity of porous HNS explosive, 3:24998 (SAND—77- 
1363) 

Site selection and evaluation studies of the Waste Isolation Pilot 
Plant (WIPP), Los Medanos, Eddy County, NM, 3:23202 
(SAND—77-0946) 

Software development of a real time signal processing system, 
3:25601 (SAND—77-1684) 

Synergistic effects and source term considerations associated with 
Class IE LOCA qualification testing, 3:24062 (SAND—77- 
1713C) 

Temperature and displacement transients in inertial confinement 
fusion first-walls, 3:25578 (SAND—77-1055C(Draft)) 

Tokamak first-wall coating program development, 3:25577 
(SAND—77-1027) 

Transient behavior of the fluid and electrical properties in the 
turbulent boundary layer of an MHD channel, 3:24375 
(SAND—77-1952C) 

User/programmer guide for UCMD 87: generation of windows, 
3:25600 (SAND—77-1609) 

Vertical axis wind turbine tie-down design with an example, 
3:23571 (SAND—77-1919) 

Von Neumann stability of the WONDY wavecode for 
thermodynamic equations of state, 3:25282 (SAND—77-0934) 

Sandia Labs., Livermore, Calif. (USA) 

Analysis of the thermal fatigue induced by DNB oscillations in the 
MDAC Rocketdyne pilot and commercial plant solar receiver 
designs, 3:23406 (SAND—77-8283) 

Effectiveness of spectrally selective surfaces for exposed, high- 
temperature solar absorbers, 3:23464 (SAND—77-8300) 

Radical overshoot in the reaction zone of methane-air diffusion 
flames, 3:23293 (SAND—77-8684) 


STANFORD LINEAR ACCELERATOR CENTER, CALIF. 


RT11LIB: a library of subroutines for transferring data between a 
PDP-11 and CDC-6600, 3:25603 (SAND—77-8271) 

SHELL SHOCK structural code (third edition), 3:24829 
(SAND—77-8276) 

Theoretical calculations of the atomic hydrogen plus molecular 
oxygen interaction for the combustion reactions, 3:23291 
(GMR—2473) 

Science Applications, Inc., Bedford, Mass. (USA) 

Ejecta sizing for MIDDLE GUST test series and a review of 
ejecta dynamics. Final report, 1 August 1975—1 October 1976, 
3:25004 (AD-A—043325) 

Science Applications, Inc., Huntsville, Ala. (USA) 
Peat gasification for SNG production, 3:22755 (CONF-771092—3) 
Science Applications, Inc., McLean, Va. (USA) 

Methodology for evaluating the proliferation resistance of 

alternative nuclear power systems, 3:23219 (SAI—78-673-WA) 
Science Applications, Inc., Oakland, Calif. (USA) 

APRICOT Program: comparison and benchmarking of 
computational methods for analysis of LMFBR structural 
response to postulated core disruptive accidents. Phase I report, 
3:23849 (SAN/1112—1) 

Science Applications, Inc., San Diego, Calif. (USA) 

Radioactive airborne effluent measurement and monitoring survey 
of reprocessing and waste treatment facilities, 3:25097 (COO— 
3049-9) 

SCS Engineers, Reston, Va. (USA) 

Energy efficiency improvement target in the textile mill products 
industry (SIC 22). Volume 1. Draft target support document, 
3:24471 (PB—271084) 

Energy efficiency improvement target in the textile mill products 
industry (SIC 22). Volume 2. Final target support document, 
3:24472 (PB—271085) 

Sea Solar Power, Inc., York, Pa. (USA) 

Compact heat exchangers for sea thermal power plants. Technical 

status report No. 1, 3:23424 (TID—28151) 
Seattle Dept. of Lighting, Wash. (USA) 

Office of Conservation. Third quarterly report, July—September 
1977, 3:24540 (TID—27998) 

Securities and Exchange Commission, Washington, D.C. (USA). Task 

Force on Compliance and Enforcement 

Task force on compliance and enforcement. Final report. 
Summary of Task Force recommendations, 3:23075 (PB— 
270104) 

Sheffield Univ. (UK). Dept. of Fuel Technology and Chemical 

Engineering 

Pollutant minimisation by blue flame staged combustion. Interim 
report, 3:24924 (AD-A—042979) 

Simulation Physics, Inc., Bedford, Mass. (USA) 

Stress free application of glass covers for radiation hardened solar 
cells and arrays. Final technical report, January 1974—July 
1976, 3:23353 (AD-A—043854) 

SINB, Atlanta, Ga, (USA) 
Power plant siting in the United States, 3:25135 (NP—22468) 
Solarex Corp., Rockville, Md. (USA) 

Development of a high efficiency thin silicon solar cell, 3:23369 
(N—77-27502) 

Energy requirement for the production of silicon solar arrays. 
Third quarterly report, June 21, 1977—September 20, 1977. 
Solarex report No. SX/111/3, 3:23364 (ERDA/JPL/954606— 
77/3) 

Solar, San Diego, Calif. (USA) 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, November 1— 
December 1, 1977, 3:24825 (FE—2556-11) 

South Carolina Uniy., Columbia (USA). Dept. of Geology 

Paleoenvironment of coal and its relation to drainage quality. 
Final report, 1 August 1973—31 July 1975, 3:22893 (PB— 
270080) 

Spectrolab, Inc., Sylmar, Calif. (USA) 

Analysis of effects of impurities intentionally incorporated into 
silicon. Third quarterly report, August 1—October 28, 1977, 
3:23366 (ERDA/JPL/954694—77/3) 

Stanford Linear Accelerator Center, Calif. (USA) 

—e + y: why so interesting, 3:25313 (SLAC-PUB—1935) 

"ARBOLA” SLAC branch driver for PDP-11, 3:24982 (SLAC- 
TN—76-3) 

Distributed intelligence in CAMAC, 3:25612 (SLAC-PUB—1875) 

Experimental basis for the new quark spectroscopy, 3:25290 
(SLAC-PUB—2025) 





STANFORD RESEARCH INST., MENLO PARK, CALIF. 


"FASTBUS": status of development of a standard high speed data 
acquisition bus for high energy physics, 3:24991 (SLAC-PUB— 
2037) 

Hadron final states in deep inelastic processes, 3:25309 (SLAC- 
PUB—1756) 

Hadron production in e* e~ annihilation, 3:25296 (SLAC-PUB— 
1873) 

High-p/sub perpendicular/ dynamics, 3:25310 (SLAC-PUB— 
1777) 


Instruction manual: model 135-266 CAMAC priority encoder, 
3:24915 (SLAC-TN—76-2) 

Jet production and the dynamical role of color, 3:25311 (SLAC- 
PUB—1937) 

Large p/sub T/ physics: data and the constituent models, 3:25289 
(SLAC-PUB— 1903) 

Lectures on electron—positron annihilation. Part I. The 
production of hadrons and psi particles, 3:25287 (SLAC-PUB— 
1614) 

LEED probe for surface spin systems, 3:25272 (SLAC-PUB— 
1934) 

Leptons as a probe of hadronic structure, 3:25308 (SLAC-PUB— 
1732) 

Production of new particles in electron-positron annihilation, 
3:25297 (SLAC-PUB— 1888) 

Properties of eu events produced in e* —e™ annihilation, 3:25293 
(SLAC-PUB— 1664) 

Recent advances in bound state quantum electrodynamics, 3:25319 
(SLAC-PUB— 1966) 

SLED program, 3:24959 (SLAC-TN—77-1) 

Study of K7z scattering using the reactions K* -p + K*-7* n at 13 
GeV, 3:25305 (SLAC-PUB— 1886) 

Suggestion for x-ray laser holography, 3:24907 (RLO/2230/T4— 
194) 

Symposium summary and prognosis, 3:25288 (SLAC-PUB— 1668) 

Total cross section for e* e~ — hadrons and its associated 
spectroscopy at SPEAR, 3:25312 (SLAC-PUB—1750) 

Total hadron cross section, new particles, and muon electron 
events in e* e~ annihilation at SPEAR, 3:25294 (SLAC-PUB— 
1706) 

X-ray holography generated with electron storage rings, 3:24906 
(RLO/2230/T4— 193) 

Stanford Research Inst., Menlo Park, Calif. (USA) 

Measuring the economic cost of an oil embargo. Final report, 
3:24152 (SRI—4896) 

Pressure pulse propagation in piping systems. Final report, 3:24051 
(NP—22742) 

Stanford Univ., Calif. (USA) 

Excess muons and new results in psi photoproduction, 3:25295 
(SLAC-PUB— 1741) 

Superconducting power transmission line materials research and 
conductor development. Final report, 3:23700 (SAN/0326—1) 

Stanford Univ., Calif. (USA). Dept. of Computer Science 

New proof of global convergence for the tridiagonal QL 

algorithm, 3:25604 (SU—326-P30-56) 
Stanford Univ., Calif. (USA). Dept. of Statistics 

Estimation of spatial distributions from point sources with 
application to air pollution measurement. Technical report No. 
9, 3:25016 (COO—2874-20) 

Statens Naturvaardsverk, Solna (Sweden) 

Oil pollution in the Baltic Sea. A chemical analytical search for 

monitoring methods, 3:23065 (SNV-PM—783) 
State Univ. of New York, Buffalo (USA) 

Combined injections effects on the LWR reflood process, 3:24083 

Investigation of feasibility of vacuum-arc fault-current limiting 
device. Final report, 3:23670 (EPRI-EL—538) 

State Univ. of New York, Stony Brook (USA) 

Energy planning and management in developing countries: 
thoughts concerning a conceptual framework, 3:24139 (BNL— 
23340) 

State Univ. of New York, Stony Brook (USA). Inst. for Theoretical 

Physics 

Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25253 (COO—3001-184) 

Stevens Inst. of Tech., Hoboken, N.J. (USA). Dept. of Physics and 

Engineering Physics 

Investigations in plasma dynamics. Annual progress report, 
September 15, 1976—September 15, 1977, 3:25383 (COO—3004- 
23) 

Stone and Webster Engineering Corp., Boston, Mass. (USA) 

Plant systems/components modularization study. Final report, 

3:23734 (COO/4039—1) 
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Stone (Ralph) and Co., Inc., Los Angeles, Calif. (USA) 
Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB—270179) 
Industrial pollution control. Volume I. Executive summary, 
3:25065 (PB—270178) 
Stradtspitaeler Waid und Triemli, Zurich (Switzerland) 
Risks for cancer induction by pion radiation in the peak- and 
plateau region, 3:25186 (LA-tr—77-77A) 
Strathclyde Univ., Glasgow (UK). Dept. of Pure and Applied 
Chemistry 


Electronic energy migration in polymers, 3:24782 (AED-Conf— 
77-024-001) 

Stuttgart Univ. (TH) (Germany, F.R.) 

Solar energy, 3:23427 (AED-Conf—77-139-005) 

Sveriges Meteorologiska och Hydrologiska Inst., Norrkoeping 

Transport of sulphur over the North Atlantic, 3:25072 (SMHI- 
RMK—1976-6) 

Swedish Water and Air Pollution Research Lab., Goeteborg 

Preliminary study of the possibility of a relationship between high 
acidity in lakes and high mercury content in their fish 
populations, 3:25062 (IVL-B—378) 

Swedish Water and Air Pollution Research Lab., Stockholm 

Energy aspects on aerobic and anaerobic processing of sewage, 
3:24543 (IVL-B—380) 

Geothermal plant at Ahuachapan in El Salvador and its possible 
effects on the water quality on the border river Rio Paz 
between El Salvador and Guatemala, 3:23504 (IVL-B—297) 

Petroleum and petrochemicals, 3:23078 (IVL-B—346) 

Systems Control, Inc., Palo Alto, Calif. (USA) 

Electric Utility Rate Design Study: estimating the benefits of 
peak-load pricing for electric utilities, Topic 6, 3:24296 (NP— 
22534) 

Systems Research Labs., Inc., Dayton, Ohio (USA). Research 

Applications Div. 

Electro-aerodynamic laser-beam-parameter measurements. Interim 
report, January—July 1976, 3:24849 (AD-A—043303) 
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Tennessee Univ., Knoxville (USA) 
Foil activation dosimetry at energies below 1 MeV, 3:24971 
(CONF-771036—5) 
In situ conversion of coal. Final report, June 1, 1975—November 
30, 1977, 3:22831 (COO/0066—2) 
Simulation of chlorinated water discharges from power plants on 
estuaries and rivers, 3:25136 (CONF-771109—75) 
Tennessee Univ., Knoxville (USA). Dept. of Chemistry 
Physical—chemical studies of transuranium elements. Progress 
report, April 1, 1977—March 31, 1978, 3:24814 (ORO—4447- 
064 


Seats Univ., Knoxville (USA). Dept. of Engineering Science and 
Mechanics 
Magnetoelastic energy calculations for finite element analysis of 
superconductors, 3:24834 (CONF-771029—99) 
Tennessee Univ., Knoxville (USA). Dept. of Sociology 
Support for a nuclear future: student response to the CRBRP, 
3:24005 (CONF-771109—49) 
Tennessee Univ., Knoxville (USA). Environment Center 
Development and testing of a home economics energy 
conservation curriculum guide: energy conservation in the 
home. Final report, 3:24198 (TID—28054) 
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Dosimetry measurements external to a 10 kiloliter liquid-air vessel 
containing a D-T neutron source (14 MeV neutrons), 3:25374 
(UCRL-52334) 
AIR/RADIOACTIVITY 
Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 3:25096 
(CONF-771023-14) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/CONTROL SYSTEMS 
Energy conservation enthalpy control system and sensor therefor 
(Patent), 3:24400 
AIR CONDITIONERS/ENERGY CONSERVATION 
Energy conservation enthalpy control system and sensor therefor 
(Patent), 3:24400 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
AIR CONDITIONING/ENERGY CONSERVATION 
Energy cost reduction for automotive service facilities 
(Handbook), 3:24331 
AIR CONDITIONING/THERMODYNAMIC MODEL 
Polytropic process and boundary state analysis of a new air 
conditioning cycle, 3:24437 
AIR FILTERS 
Facility of aerosol filtration (Patent), 3:23890 
AIR FILTERS/DESIGN 
Vacuum cleaner for radioactively contaminated particles (Patent), 
3:24836 
AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/DESIGN 
Support testing and design study evaluation of regenerative air 
—. Progress report, January-March 1977, 3:24355 (FE- 


4-5) 
AIR HEA TERS/MATERIALS TESTING 

Support testing and design study evaluation of regenerative air 

eaters. Progress report, January-March 1977, 3:24355 (FE- 
2254-5) 
AIR POLLUTION 

Elemental concentrations of northern hemispheric air at 
Quillayute, Washington, 3:25023 (BNWL-2100(Pt.3)) 

In-flight aircraft exhaust and tracer size distribution measurements, 
3:25037 (BNWL-2100(Pt.3)) 

— of investigation on the effects of air pollution on trees, 

:25210 

Use of bromine levels in airborne particulate samples to infer 

vehicular lead concentrations in the atmosphere, 3:25078 
AIR POLLUTION/AERIAL MONITORING 

Very low frequency navigation system as a research tool, 3:25051 
(BNWL-2100(Pt.3)) 

AIR POLLUTION/CHEMICAL ANALYSIS 

Characterization of substances in products, effluents, and wastes 
from solvent refining coal plant, 3:25025 (BNWL-2100(Pt.3)) 

MAP3S precipitation chemistry network, 3:25094 (BNWL- 
2100(Pt.3)) 

Methods of measurements and examples of measurement on 
odorous substances (lower aldehydes and styrene) in the 
petrochemical complex area, 3:23066 

AIR POLLUTION/CHEMICAL REACTION KINETICS 

Some aspects of the ‘stationary state” approximation and its use in 

modeling kinetic phenomena, 3:25047 (BNWL- 2100(Pt.3)) 
AIR POLLUTION/DATA ACQUISITION SYSTEMS 

Pacific Northwest Laboratory annual report for 1976 to the 
ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences, 3:25022 (BNWL-2100(Pt.3)) 

AIR POLLUTION/DATA ANALYSIS 
Algorithm for analyzing and displaying aerosol data, 3:25049 
NWL-2100(Pt.3)) 

Algorithm for processing and analyzing data from the BNW DC-3 

research aircraft, 3:25050 (BNWL-2100(Pt.3)) 
AIR POLLUTION/DEPOSITION 

Improved particle deposition model, 3:25033 (BNWL-2100(Pt.3)) 

Reduction in annual average air concentrations due to the 
deposition-resuspension process, 3:25032 (BNWL-2100(Pt.3)) 

AIR POLLUTION/DIFFUSION 

Reduction in annual average air concentrations due to the 

deposition-resuspension process, 3:25032 (BNWL-2100(Pt.3)) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Airborne measurements of pollutants over urban and rural sites, 

3:25040 (BNWL-2100(Pt.3)) 


AIR POLLUTION/STATISTICAL MODELS 


Are we at the brink of a climatic catastrophe. Will the 
macroclimate remain stable. Natural processes and human 
influence as climatic factors, 3:25019 

AIR POLLUTION/ENVIRONMENTAL IMPACTS 


2 models of environmental impact, 3:24166 (IIASA-RM- 


Preliminary environmental survey of Volunteer Army 
Ammunition Plant, Tyner, Tennessee, March 1976. "Technical 
report, February-June 1976, 3:25021 (AD-A-043662) 

a pi ne ryt TRANSPORT 
ison of two constant level trajectory models, 3:25014 
L-2100(Pt.3)) 
Some meteorological aspects of air pollution in Utah with 
Peon s the Salt Lake Valley. Technical memo, 3:25069 
271 
AIR GOLLUTION/EXHAUST GASES 

Evaluating characteristic time emissions predictions for three 
vehicular gas turbine combustors, 3:2: 

AIR POLLUTION/FUNCTIONAL MODELS 

Multi-source comparison of the effects of real time versus time 
averaged precipitation data on SO: and sulfate ool 
removal in the regional assessment model, 3:25058 (B 
2100(Pt.3)) 

AIR POLLUTION/MATHEMATICAL MODELS 

Formulation of time-varying depths of daytime mixed layer and 
nighttime stable layer for use in air pollution assessment models, 
3:25052 (BNWL-2100(Pt.3)) 

Improved computer code for reactive 
calculations, 3:25056 (BNWL-21 

Limitations on the determination of deposition velocities, 3:25031 
(BNWL-2100(Pt.3)) 

Pacific Northwest Laboratory annual report for 1976 to the 
ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences, 3:25022 (BNWL-2100(Pt.3)) 

AIR POLLUTION/MEASURING METHODS 

Airborne measurements of air pollution over Denmark and the 
adjacent seas, 3:25075 

Hanford turbidity during 1976, 3:25026 (BNWL-2100(Pt.3)) 

Recent advancement <oe analytical method, 3:25081 

AIR POLLUTION/MONITORING 

Characterization of prefrontal precipitation during winter in 
eastern Washington, 3:25027 (BNWL-2100(Pt.3)) 

Meteorological factors affecting SO2 pollution levels in Venice, 
3:25079 

Prototype correlation mask flame photometric detector for 
measuring sulfur dioxide. Final report, 3:24756 (PB-270979) 

Some measurements of ground level NO, NO», and Os 
concentrations at an unpolluted maritime site, 3:25074 

Specification of errors in estimating the mean plume from 
simulated aircraft traverses of the real plume, 3:25028 (BNWL- 
2100(Pt.3)) 

Study of emission spectrographic determination of ~~ metals in 
the air: the use of the direct reading method, 3:25086 

Survey results for atmospheric pollutants, 3: 25082 

AIR POLLUTION/ODOR 

Methods of measurements and examples of measurement on 
odorous substances (lower aldehydes and styrene) in the 
petrochemical complex area, 3:23066 

AIR POLLUTION/PARTICLE RESUSPENSION 

Reduction in annual average air concentrations due to the 

deposition-resuspension process, 3:25032 (BNWL-2100(Pt.3)) 
AIR POLLUTION/PARTICLE SIZE 

Airborne measurements of particle size distribution, light 
scattering and turbidity at different altitudes, 3:25046 (BNWL- 
2100(Pt.3)) 

AIR POLLUTION/POLLUTION REGULATIONS 

Tripartite agreement urgently needed for US coal industry, 

3:22923 
AIR POLLUTION/PRECIPITATION SCAVENGING 

Microphysical model of scavenging by ice particles, 3:25012 
(BNWL-2100(Pt.3)) 

Precipitation scavenging program design for FY 1977, 3:25035 
(BNWL-2100(Pt.3 

AIR POLLUTION/REMOVAL 

Summary of field data on dry removal rates of gases and particles 

from the atmosphere, 3:25029 (BNWL-2100(Pt.3)) 3)) 
AIR POLLUTION/SAMPLING 

Airborne measurements of hydrocarbons in the St. Louis plume, 
3:25043 (BNWL-2100(Pt.3)) 

GC system for the on-site analysis of hydrocarbons at ambient 
concentration, 3:25044 (BNWL-2100(Pt.3)) 

MAP3S precipitation chemistry network, 3:25094 (BNWL- 
2100(Pt.3)) 

AIR POLLUTION/SEASONAL VARIATION: 
Hanford turbidity during 1976, 3:25026 (BNWL-2100Pt. 3)) 
AIR POLLUTION/STATISTICAL MODELS 

Estimation of spatial distributions from point sources with 
application to air pollution measurement. Technical report No. 
9, 3:25016 (COO-2874-20) 


lume trajectory 
.3)) 





AIR POLLUTION ABATEMENT/ECONOMICS 


AIR POLLUTION ABATEMENT/ECONOMICS 
Monetization of intangibles: the case of pollution, 3:24168 
AIR POLLUTION CONTROL/COST B FIT ANALYSIS 
Report: investigation concerning environmental improvement 
expenditures (1974 survey commissioned by Environmental 


Agency) 3:250 
AIR POLLUTION CONTROL/ECONOMICS 
Monetization of intangibles: the case of pollution, 3:24168 
AIR POLLUTION CONTROL/GOVERNMENT POLICIES 
Industrial pollution control. Volume I. Executive summary, 
3:25065 (PB-270178) 
AIR POLLUTION CONTROL/LEGISLATION 
Implications of the 1977 Clean Air Act amendments for energy 
research and development, 3:24165 (CONF-7710101-2) 
AIR POLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 
Source testing of a stationary coke-side enclosure. Volume I. 
Burns Harbor Plant, Bethlehem Steel Corporation, Chesterton, 
Indiana, 3:25067 (PB-270686) 
AIR POLLUTION CONTROL/TECHNOLOGY UTILIZATION 
Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB-270179) 
AIR POLLUTION MONITORS/DESIGN 
Electrochemical oxygen sensing element, particularly for 
determination of oxygen content in the exhaust gases of 
automotive internal combustion engines (Patent), 3:24604 
AIR POLLUTION MONITORS/PERFORMANCE TESTING 
MAP3S precipitation chemistry network: first periodic summary 
report, (September 1976-June 1977), 3:25070 (PNL-2402) 
AIR POLLUTION MONITORS/QUALITY ASSURANCE 
Survey of continuous source emission monitors: survey No. 1 - 
NOx and SO:. Final report, 3:25068 (PB-270959) 
AIR POLLUTION MONITORS/STATISTICS 
Estimation of spatial distributions from point sources with 
ose to air pollution measurement. Technical report No. 
:25016 (COO-2874-20) 
AIR QUALITY 
Alaskan oil disposition study: potential air —_ impact of a 
major off-loading terminal in the Pacific Northwest, 3:24248 
(PB-271261) 
AIR QUALITY/SEASONAL VARIATIONS 
Identification and analysis of urban air quality patterns. Final 
report, 3:25060 (EPRI-EA-487) 
AIR QUALITY/SOCIO-ECONOMIC FACTORS 
Air quality sector of the energy-related northwest regional 
assessment program, 3:25057 (BNWL-2100(Pt.3)) 
AIRCRAFT/AIR POLLUTION 
Characteristic time emissions correlations: the T-63 helicopter gas 
turbine combustor, 3:24615 
AIRCRAFT/EXHAUST GASES 
In-flight aircraft exhaust and tracer size distribution measurements, 
3:25037 (BNWL-2100(Pt.3)) 
AIRCRAFT/HYDROGEN FUELS 
a oe option for the subsonic transport: a status report, 
AIRCRAFT/HYDROGEN STORAGE 
— oe option for the subsonic transport: a status report, 


AIRCRAFT/JET ENGINE FUELS 

Preliminary analysis of aircraft fuel systems for use with 

rte specification jet fuels. Final report, 3:24622 (N-77- 
41 
AIRCRAFT/USES 

Planetary boundary layer aircraft profile studies under inversion 
conditions, 3:25009 (BNWL-2100(Pt.3)) 

Specification of errors in estimating the mean plume from 
simulated aircraft traverses of the real plume, 3:25028 (BNWL- 
2100(Pt.3) 

AIRCRAFT COMPONENTS/FIRE RESISTANCE 
Concept for improved fire-safety through coated fillers, 3:24909 
AIRCRAFT FUE 
See AVIATION FUELS 
ALARM SYSTEMS/DATA ACQUISITION SYSTEMS 
Memory controlled data processor, 3:24819 (SAND-77-0858) 
ALARM SYSTEMS/MAINTENANCE 

Optimum 1 25 level analysis (ORLA) developed for the BISS 

—.: :25588 (SAND-78-0060C) 
POLLUTION 
yen nee J fallout during 1976 at Richland, Washington and 
Point Barrow, Alaska, 3:25087 (BNWL-2100(Pt.3)) 
ALASKA/ELECTRIC POWER 
1976 Alaska power survey. Volume I, 3:24306 (NP-22958/1) 
1976 Alaska power survey. Volume II, 3:24307 (NP-22958/2) 
ALASKA/P OLEUM INDUSTRY 

Impact of increased taxation on oil exploration and development 
in Alaska; a report to the Alaska state legislature, March 25, 
1977, 3:24247 PB-270734) 

ALASKA/POWER DEMAND 
1976 Alaska power survey. Volume I, 3:24306 (NP-22958/1) 
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1976 Alaska power survey. Volume II, 3:24307 (NP-22958/2) 
ALASKA/SEISMOLOGY 
Operation of a telemetered seismic network on the Alaska 
Peninsula, 3:25232 (RLO/2229/T6-4) 
ALCOHOL FUEL CELLS/HYDROGEN GENERATORS 
Thermodynamics of fuel cell unit with thermal-catalytical 
dissociation of methanol, 3:24388 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCOLS 
METHANOL 
ALCOHOLS/CHEMICAL BONDS 
Studies of hydrogen bonding in the vapor phase by measurement 
of thermal conductivity and molecular orbital calculations, 
2,2,2-trifluoroethanol, 3:24784 
ALDEHYDES 
See also FORMALDEHYDE 
GLUCOSE 
ALDEHYDES/CHEMICAL ANALYSIS 
Methods of measurements and examples of measurement on 
odorous substances (lower aldehydes and styrene) in the 
petrochemical complex area, 3:23 
ALDEHYDES/OXIDATION 
Histochemical detection of aldehyde dehydrogenase and its 
localization in various tissues, 3:25162 (ANL-Trans-1105) 
ALEUTIAN ISLANDS/SEISMOLOGY 
Operation of a telemetered seismic network on the Alaska 
Peninsula, 3:25232 (RLO/2229/T6-4) 
ALGAE 
See also DIATOMS 
PHYTOPLANKTON 
ALGAE/ANAEROBIC DIGESTION 
Photosynthesis energy factory: analysis, synthesis, and 
demonstration, 3:23392 
ALGAE/AQUACULTURE 
Organic production potential of artificial upwelling marine 
culture, 3:23386 
ALGAE/BIOPHOTOLYSIS 
Biophotolysis: problems and prospects, 3:23389 
ALGAE/CULTIVATION 
Cultivation of macroscopic marine algae and freshwater aquatic 
weeds. Progress report, May 1, 1976-December 1, 1976, 3:23376 
(COO/2948-1) 
Photosynthesis energy factory: analysis, synthesis, and 
demonstration, 3:23392 
ALGAE/GROWTH 
Seasonal changes in the distribution and growth of Laurencia 
poitei (rhodophyceae, ceramiales) in a subtropical lagoon, 
3:25137 
ALGAE/LABELLING 
Synthesis of labeled compounds ('*C, *°N), 3:25161 (LA-6898-PR) 
ALGAE/PHOTOSYNTHESIS 
Synthesis of labeled compounds (°C, '°N), 3:25161 (LA-6898-PR) 
ALGAE/PRODUCTION 
Biomass production and waste recycling with blue-green algae, 
3:23388 
Combined algae production: wastewater treatment and 
reclamation systems, 3:23390 
Primary production of biomass in freshwater with respect to 
microbial energy conversion, 3:23385 
ALGAE/PRODUCTIVITY 
Cultivation of macroscopic marine algae and freshwater aquatic 
weeds. Progress report, May 1, 1976-December 1, 1976, 3:23376 
(COO/2948-1) 
ALGEBRA 
Milestone report: structure theory (Theory of structure based on 
concept of universal algebra), 3:25607 (UCID-17687) 
ALGEBRA/COMPUTER CODES 
Basic linear algebra subprograms for FORTRAN usage (BLAS, in 
FORTRAN and assembly language for IBM 360/67, CDC 6600 
and 7600, and Univac 1108), 3:25597 (SAND-77-0898) 
ALGERIA/NATURAL GAS INDUSTRY 
Three phases of the evolution of the Algerian policy for natural 
gas sales, 3:23097 
ALGORITHMS 
New proof of global convergence for the tridiagonal QL 
algorithm, 3:25604 (SU-326-P30-56) 
ALKALINE PHOSPHATASE/BIOCHEMICAL REACTION 
KINETICS 
Teratocarcinoma: an alternative for embryos in the study of 
teratogenesis. Progress report, February 1-September 30, 1977, 
3:25164 (LA-7044-PR) 
ALKANES 
See also BUTANE 
CYCLOALKANES 
HEXANE 
METHANE 
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2-METHYLPROPANE 
OCTANE 
PROPANE 


ALKANES/BIOSYNTHESIS 
Feedstocks for large-scale fermentation processes, 3:23324 


See also CVCLOALKENES 
ETHYLENE 
PROPYLENE 
ALKENES/CHEMICAL PREPARATION 
Thermal cracking process employing crushed oil shale as fuel 
—* for 7 tn of gaseous olefins), 3:23047 


See a BRAZING ALLOYS 
ALLOYS/AMORPHOUS STATE 
Studies of alloy structures and properties. Annual summary report, 
December 1, 1976-December 1, 1977, 3:24687 (CALT-822-98) 
ALLOYS/CORROSION 
Corrosion behavior of metals in terminal nuclear waste storage 
environments, 3:23203 (SAND-77-1812C) 
ALLOYS/SUPERCONDUCTIVITY 
Studies of alloy structures and properties. Annual summary report, 
December 1, 1976-December 1, 1977, 3:24687 (CALT-822-98) 
ALLOY-TZM/PERFORMANCE TESTING 
Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
ALPHA DOSIMETRY/MICRODOSIMETRY 
Development and application of the electrochemical track etching 
techni we meet ress report, 3: — (TID-28051) 
ALPHA S/STRIPPIN 
®K(a, Cn sash to high ex a (35.2 MeV, tau, 77, 
lar distribution, cross sections), 3:25344 (TID- 27909) 
Sela = med — (3513 MeV, angular distribution), 3:25345 
ID-27909 
High spin pad in 8 87 8677 (16.7 to 35 MeV, tau, 77, multiplicities, 
transitions, level structure and kinetics, shell model, g factor), 
3:25347 (TID-27909) 
Negative parity spectrum of *°Si (Angular distribution, 35.3 MeV, 
negative parity), 3:25340 (TID-27909) 
ALUMINATES/CORROSION 
Tests of refractories for MHD air heater applications, 3:24349 
(CONF-771025-) 
ALUMINATES/EROSION 
Design of refractories for resistance to high-temperature erosion/ 
corrosion, 3:22752 (CONF-771025-) 
ALUMINATES/STRESS CORROSION 
Chemical and physical stability of refractories for use in coal 
asification, 3:22745 (CONF-771025-) 
UMINIUM/ACOUSTIC EMISSION TESTING 
Spectral and energy analysis of a moving ultrasonic source: 
Application to the acoustic emission of aluminum subjected to 
lastic deformation, 3:24649 (UCRL-Trans-11299) 
INIUM/ION-ATOM COLLISIONS 
Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 
ALUMINIUM/NEUTRON TRANSPORT 
Analysis of a neutron scattering and gamma-ray production 
integral experiment on aluminum for neutron energies from 1 to 
15 MeV, 3:25373 (ORNL/TM-6146) 
ALUMINIUM/SOLUBILITY 
Phase relations in the LaNi/sub 5-x/Cu/sub x/, LaNi/sub x/ and 
related systems, 3:24688 (CONF-771039-7) 
ALUMINIUM 27 TARGET/ALPHA REACTIONS 
Negative parity spectrum of *°Si (Angular distribution, 35.3 MeV, 
negative parity), 3: om (TID-27909) 
UMINIUM ALLOYS 


See also ALUMINIUM BASE ALLOYS 


ZIRCALOY 
ALUMINIUM ALLOYS/CORROSION 
Corrosion chemistry in low oxygen activity atmospheres, 3:22732 
(CONF-771025-) 
ALUMINIUM ALLOYS/CRYSTAL FIELD 
Crystal electric fields in rare-earth Al, compounds, 3:24671 
Neutron inelastic scattering study of the compound CeAls, 
3:24670 
Neutron scattering from paramagnetic cerium, 3:24668 
ALUMINIUM ALLOYS/FORM FACTORS 
Rare earth wave function determination by polarized neutron 
diffraction in REAh, 3:24661 
ALUMINIUM ALLOYS/KONDO EFFECT 
a of a Kondo system in the presence of crystal fields, 


ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Designer's guide to the mechanical properties and fracture 
toughness of titanium 6A1-6V-2Sn, 3:24683 (SAND-77-1202) 
ALUMINIUM ALLOYS/PERMEABILITY 
Transport and thermodynamic properties of solids. Final report, 
3:24690 (COO- 1436-48) 


AMINO ACIDS 


ALUMINIUM ALLOYS/PHASE DIAGRAMS 
emf studies of lithium-rich lithium-aluminum alloys for high- 
energy secondary batteries, 3:24135 
ALUMINIUM ALLOYS/SPIN WAVES 
Spin waves and central modes in crystal field systems, 3:24663 
ALUMINIUM BASE ALLOYS/CRYSTAL FIELD 
Crystal field effects on the specific heat of ia 3:24705 
ALUMINIUM BASE ALLOYS/MAGNETIZATIO 
Effect of magnetic anisotropy on the heat capacity of HoAh, 
3:24704 
Magnetization behaviour of DyAk and GdAbh, 3:24703 
ALUMINIUM BASE ALLOYS/SPECIFIC HEAT 
Crystal field effects on the specific heat of (LaEr)Als, 3:24705 
ALUMINIUM COMPOUNDS/MATERIALS ALS RECOVERY 
Reuse of treatment plant chemicals (Drinking water purification), 
3:24523 
ALUMINIUM OXIDES/CHEMICAL RADIATION EFFECTS 
Tritium release from neutron irradiated lithium-aluminium oxides, 
3:23224 (EUR-5602) 
ALUMINIUM OXIDES/CHEMICAL REACTIONS 
Reaction of molten sodium carbonate with aluminum oxide, 
3:24771 
ALUMINIUM OXIDES/COMMINUTION 
Powder dyeing method for cosmetics (Patent), 3:24769 (ORNL-tr- 
4548) 
ALUMINIUM OXIDES/EROSION 
Design of refractories for resistance to high-temperature erosion/ 
corrosion, 3:22752 (CONF-771025-) 
Materials research for the clean utilization of coal. Task 2: ceramic 
deformation, fracture, and erosion, 3:22742 (CONF-771025-) 
ALUMINIUM OXIDES/FABRICATION 
State of the art: alumina ceramics for energy applications, 3:24730 
(LA-7063-MS) 
ALUMINIUM OXIDES/JAHN-TELLER EFFECT 
Cooperative Jahn-Teller effect studied by neutron scattering, 
3:24662 


ALUMINIUM OXIDES/NEUTRON DIFFRACTION 
Cooperative Jahn-Teller effect studied by neutron scattering, 
3:24662 
ALUMINIUM OXIDES/REFINING 
Disposal of solid wastes from an alumina refinery, 3:24497 
ALUMINIUM OXIDES/STRESS CORROSION 
Chemical and physical stability of refractories for use in coal 
gasification, 3:22745 (CONF-771025-) 
ALUMINIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermal stability of solid lithium compounds proposed for use in 
CTR blankets, 3:24735 (EUR-5602) 
AMERICIUM/ALPHA SPECTROSCOPY 
Procedure for the analysis of americium in complex matrices, 
3:24757 (LA-7057) 
AMERICIUM/EXTRACTION CHROMATOGRAPHY 
Evaluation of extraction chromatography for americium recovery, 
3:23180 (RFP-2625) 
AMERICIUM 241/EXCRETION 
Americium-241 in bile and feces (Excretion in baboons), 3:25194 
(COO-3382-16) 
Effect of alcohol on internally deposited Am-241 in the baboon: a 
pilot study, 3:25195 (COO-3382-16) 
AMERICIUM 241/METABOLISM 
Long term behavior of Am-141 in an adult and a youth, 3:25187 
(COO-3382-16) 
AMERICIUM 241 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol.15)(Pt.D)) 
AMERICIUM 242 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
AMERICIUM 243 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
AMERICIUM SELENIDES/CRYSTAL GROWTH 
Physical-chemical studies of transuranium elements. Progress 
report, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
AMERICIUM TELLURIDES/CRYSTAL GROWTH 
Physical-chemical studies of transuranium elements. Progress 
report, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
AMINO ACIDS 
See also DTPA 
EDTA 





AMINO ACIDS/CHEMICAL RADIATION EFFECTS 


AMINO ACIDS/CHEMICAL RADIATION EFFECTS 
Radiation effects and metalloproteins studied by x-ray 
ere 3:24805 (LBL-4677) 
IOGLYCID 
See SACCHARIDES 
AMMONIA/CORROSIVE EFFECTS 
Pro; on materials for the gasification of coal, 3:22726 (CONF- 
771025-) 
Testing and evaluation of refractory linings for coal gasification 
equipment, 3:22744 (CONF-771025-) 
AMMONIA/HEAT TRANSFER 
Experimental study of heat transfer enhancement for ammonia 
condensing on vertical fluted tubes, 3:23423 (ORNL-5356) 
AMMONIA/ION SELECTIVE ELECTRODE ANALYSIS 
Environmental assessment of the HYGAS Process. Monthly 


pro; rere June 1-June 31, 1977, 3:22773 (FE-2433-15) 
AMMONI TERIALS RECOVERY 


Ammonia recovery by scrubbing and condensing (Patent), 3:24468 
AMMONIA/PRODUCTION 
Circle West project: a demonstration of the compatibility of 
ie manufacturing and agriculture, 3:25134 (GFERC/IC- 
/1 
a and storage of wind energy as nitrogenous fertilizer, 
23565 
Design of an ocean thermal energy plant ship to produce ammonia 
via hydrogen, 3:23426 
Production economics for hydrogen, ammonia, and methanol 
during the 1980-2000 period, 3:24256 (BNL-50663) 
Production economics for hydrogen, ammonia, and methanol 
during the 1890-2000 period, 3:23249 (CONF-761134-) 
AMMON SYNTHESIS 
Energetic analysis of ammonia synthesis unit, 3:23336 
AMMONIUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
ir study of the monoperoxo molybdate complexes K2[MoO(O2)F,] 
and {NH SF} MoO(O2)F,], 3:24761 
AMMONIUM TES/PRODUCTION 
Conversion and storage of wind energy as nitrate fertilizer, 
3:23563 (CONF-761 134-) 
=e and storage of wind energy as nitrogenous fertilizer, 
3:23565 
AMMUNITION/MANUFACTURING 
Preliminary environmental survey of Volunteer Army 
Ammunition Plant, Tyner, Tennessee, March 1976. Technical 
report, February-June 1976, 3:25021 (AD-A-043662) 
AMMUNITION/WASTE DISPOSAL 
Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 
AMYLUM 
See STARCH 
ANAEROBIC DIGESTION/BIOCHEMICAL REACTION 
KINETICS 


Fast production of methane by anaerobic digestion. Progress 
report, November 7, 1977-December 6, 1977, 3:23307 (COO- 


2900-11) 
ANAEROBIC DIGESTION/ECONOMICS 
Engineering, operation, and economics of biodigestion, 3:23322 
ANAEROBIC DIGESTION/ENERGY CONSUMPTION 
Energy aspects on aerobic and anaerobic processing of sewage, 
3:24543 (IVL-B-380) 
ANAEROBIC DIGESTION/ENERGY YIELD 
Engineering, operation, and economics of biodigestion, 3:23322 
ANDES/GEOLOGICAL SURVEYS 
LANDSAT (ERTS) used as a basis for geological volcanological 
mapping in the Central Andes, 3:23491 (N-77-27474) 
ANDES/GEOTHERMAL EXPLORATION 
LANDSAT (ERTS) used as a basis for geological volcanological 
mapping in the Central Andes, 3:23491 (N-77-27474) 
ANDES/MAPS 
LANDSAT (ERTS) used as a basis for geological volcanological 
roe Ly the Central Andes, 3:23491 (N-77-27474) 
ANDES/VOLCANIC REGIONS 
LANDSAT (ERTS) used as a basis for geological volcanological 
— in the Central Andes, 3:23491 (N-77-27474) 
ANEM /CALIBRATION 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 12. 
Cold-flow model testing of a two-stage entrained-flow slagging 
coal gasifier (Appendices), 3:22761 (FE-1521-31A) 
ANEMOMETERS/DATA 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 12. 
Cold-flow model testing of a two-stage entrained-flow slagging 
coal gasifier (Appendices), 3:22761 (FE-1521-31A) 
ANGIOG HY 
See BIOMEDICAL RADIOGRAPHY 
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CELLS 
See also TUMOR CELLS 
ANIMAL CELLS/SURVIVAL TIME 
Inhibitory and toxic effects of methylmercuric chloride on the cell 
cycle of cultured mammalian cells, 3:25206 (UR-3490/LCP-5) 
ANIMAL SHELTERS/SOLAR HEATING SYSTEMS 
Simulation of solar system performance for livestock production 
structures, 3:23442 
ANIMAL SHELTERS/SPACE HEATING 
Prototype for heat pump suitable for use in cattle houses (In 
Swedish), 3:24398 ( -75-5816) 


ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
INVERTEBRATES 
ANIMALS/CONTAMINATION 
ee = chemical and ery a effects of a persistent oil spill 
following the grounding of the General M.C. Meigs, 3:25203 
ANNA REA\ IR/REACTOR KINETICS 
Fast-thermal critical assembly P-ANNA-1, 3:24035 
ANTHRACITE/FLUIDIZED-BED COMBUSTION 
Fluidized-bed combustion of anthracite refuse, 3:23649 
ANTIBIOTICS 
See also ACTINOMYCIN 
ANTIBIOTICS/PRODUCTION 
Recovery of protein from reer wastes, 3:24516 
ANTIMONY 115/ENERGY 
Study of 2p-1h states in the Z=50 proton shell via the *** 
118In(*He,n)*!5 1"7Sb reaction (25 MeV, preliminary data 
analysis, angular distributions), 3:25355 (TID-27909) 
ANTIMONY 117/ENERGY LEVELS 
Study of 2p-lh states in the Z=50 proton shell via the *** 
118 In(*He,n)1"5 117Sb reaction (25 MeV, preliminary data 
analysis, angular distributions), 3:25355 (TID-27909) 
ANTIMONY 117/VIBRATIONAL STATES 
Effect of p-h corrections to the proton pairing vibrations at Z=50, 
3:25354 (TID-27909) 
ONY ALLOYS/CASTING 
Low antimony lead alloys for maintenance-free batteries, 3:24639 
ANTIMONY ALLOYS/EXCHANGE INTERACTIONS 
ESR of impurity as a probe for the host exchange interaction in 
Tm Van-Vleck compounds, 3:24655 
ANTIMONY ALLOYS/MAGNETIZATION 
Critical behaviour of the magnetization in TbSb and Tbo 6 Yo «Sb, 
4698 


3:2469 
ANTIMONY ALLOYS/SPIN WAVES 
Spin waves and central modes in crystal field systems, 3:24663 
ANTINEUTRINO-NUCLEON INTERACTIONS/CHARGED 
CURRENTS 
Comparing neutrino and antineutrino scattering (Review), 3:25301 
ANTINEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Comparing neutrino and antineutrino scattering (Review), 3:25301 
ANTINEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Comparing neutrino and antineutrino scattering (Review), 3:25301 
ANTISERUM 
See IMMUNE SERUMS 


See INSECTS 
APARTMENT BUILDINGS/SOLAR CELL ARRAYS 

Battery storage performance ype for terrestrial solar 
photovoltaic power systems. Final report, 3:23354 (ANL/ 
OEPM-77-3) 

APARTMENT BUILDINGS/SOLAR WATER HEATERS 

Solar energy —— buildings, 3:23453 (DSE/1963-1) 

APES/METABOLISM 

Comparison of the potential toxicity of Naz(Ca-EDTA) and 
Nao(Zn-EDTA) for the decorporation of heavy metal 
contaminants (In baboons), 3:25219 (COO-3382-16) 

Effect of alcohol on internally deposited Am-241 in the baboon: a 
pilot study, 3:25195 (COO-3382-16) 

APES/RADIONUCLIDE KINETICS 

Americium-241 in bile and feces (Excretion in baboons), 3:25194 
(COO-3382-16) 

Chelation of curium in the adult baboon using Ca- and Zn-DTPA, 
3:25193 (COO-3382-16) 

Determination of the efficacy of orally administered Ca-EDTA 
for the provocative chelation of Pb-210 from the skeleton of the 
baboon, 3:25197 (COO-3382-16) 

Metabolic characteristics of Cm-243,4 in adult baboon, 3:25192 
(COO-3382-16) 

Radioactivity studies. Progress report, July 1, 1976-June 30, 1977, 
3:25191 (COO-3382-16) 

APPALACHIA/ENERGY SOURCE DEVELOPMENT 

Federal, state, and local regulatory powers affecting energy 

processing and related development in the Appalachian Region. 
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Volume I. Compilation of regulatory powers. Final report, 
3:24230 (PB 210804), 
Federal, state, and local regulatory powers affecting energy 
e and related development in the Appalachian region. 
olume II. Evaluation of regulatory powers. Final report 
(Pennsylvania and Kentucky), 3:24231 (PB-270905) 
Federal, state, and local regulatory powers affecting energy 
Erccanve and related development in the Appalachian region. 
tive summary (Pennsylvania and Kentucky), 3:24232 (PB- 


APPLIANC 
See also AIR CONDITIONERS 
CLOTHES WASHERS 
APPLIANCES/ENERGY CONSERVATION 
What was new on the 9th ISH. Pt. 1, 3:24420 
APPLIANCES/ENERGY CONSUMPTION 
Electric Utility Rate Design Study: mechanical controls and 


ee er 


Electric Utility Rate Design Study: customer acceptance, Topic 
10.2, 3:24283 (NP-22520 
JUACULTURE/UPWE 


Organic production potential of artificial upwelling marine 
culture, 3:23386 
AQUACULTURE/WASTE HEAT UTILIZATION 
ations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3: — B-271841) 
Power plant reject heat utilization: an assessment of the potential 
for wide-scale Steuaunian 3:24478 (ORNL/TM-5841) 
Use of waste heat for fish breeding, 3:24480 (ORNL-tr-4482) 
AQUATIC ECOSYSTEMS/ CAL ANALYSIS 
Oil pollution in the Baltic Sea. A chemical analytical search for 
monitoring methods, 3:23065 (SNV-PM-783) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
ffect and fate of crude oil spilt on two arctic lakes, 3:25150 
Experimental crude oil spills on a small subarctic lake in the 
Mackenzie Valley, N.W.T.: effects on phytoplankton, 
periphyton, and attached aquatic vegetation, 3:25149 
Fate and effects of crude oil on an estuarine pond, 3:25151 
Study of the effects of the San Francisco oil spill on marine life. 
Part II. Recruitment, 3:25202 
AQUATIC ECOSYSTEMS/POLLUTION 
il pollution in the Baltic Sea. A chemical analytical search for 
monitoring methods, 3:23065 (SNV-PM-783) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
MOLLUSCS 
AQUATIC ORGANISMS/BIOLOGICAL FUNCTIONS 
Release of dissolved organic carbon from submersed aquatic 
. vo diel, seasonal, and community relationships, 
AQUATIC ORGANISMS/CONTAMINATION 
Boone Creek oil spill, 3:23071 
Chemical effluents surface waters from nuclear power plants. 
ey rogress report (Copper Toxicity), 3:25145 (UCID- 
1 460-77-4) 


Toxic, sublethal, and latent effects of petroleum on Red Sea 
macrofauna, 3:25204 
AQUIFERS/BRINES 
Investigation of salt transport in vertical boreholes and brine 
1637) into fresh water aquifier, 3:25230 (Y/OWI/SUB-77/ 


1 
ARABIAN SEA/HURRICANES 
Design criteria for offshore platform for West Coast of India, 
3:25249 (SAN-235P13-39(Vol.2)) 
ARABIAN SEA/WAVE FORCES 
Design criteria for offshore platform for West Coast of India, 
3:25249 (SAN-235P13-39(Vol.2)) 
LOGICAL SPECIMENS/AGE ESTIMATION 
Archaeological investigations at the Bryson-Paddock site, an early 
contact period site on the southern plains. Final report, June 
1975-January 1977, 3:25227 (PB-270649) 
Archaeological investigations Salt Creek Reservoir, Ohio: Season 
II Drake Site (33vi-2) and Brown Village Site (33ro-107). Final 
pe Lu 1973, 3:25228 (PB-270929) 
REGIONS/COAL MINING 
a coal on Spitsbergen within the Arctic Circle. Part 2, 
ARCTIC REGIONS/OIL SPILLS 
Behavior of oil spilled under floating ice, 3:25148 
ARGON/ELECTRONIC STRUCTURE 
Direct measurement of the radiative lifetime and collisional 
quenching of the C*II/sub u/ state of nitrogen as studied by 
pulsed radiolysis, 3:24808 
Formation and decay kinetics of the 2p levels of neon, argon, 
krypton, and xenon produced by electron-beam pulses, 3: 24807 


ASHES/CHEMICAL COMPOSITION 


ARGON/PHASE STUDIES 
— equilibrium data for the systems Ar-No, Kr-Ar, Kr-N2, and 
Kr, as well as the liquidus lines of solid xenon and of solid 
7 ton in liquid air component mixtures, 3:24778 (GERHTR- 
1 
ARGON/RADIOLYSIS 
Direct measurement of the radiative lifetime and collisional 
quenching of the C°II/sub u/ state of nitrogen as studied by 
pulsed radiolysis, 3:24808 
Formation and decay kinetics of the 2p levels of neon, argon, 
ton, and xenon produced by electron-beam pulses, 3:24807 
ARGON IONS/IONIZATION 
Production of nitrogen, oxygen, neon, and ar; ane nuclei in the 
KRION-2 electron-beam ion source, 3:25273 (UCRL-Trans- 


1540) 
ARIZONA/AIR QUALITY 
Identification and analysis of urban air quality patterns. Final 
report, 3:25060 (EPRI-EA-487) 
ARIZONA/TAXES 
Taxation of surface and underground coal minin; mj in western 
states. Special  copert woe to the governors, 3:2. (PB-270425) 
ARKANSAS/ AGRI 
Ozarks Region energy alternatives study. Working paper III. 
Agricultural or a 3:24222 
ARKANSAS/ECON MIC DEVELOPMENT 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
ARKANSAS/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working paper XVI. 
Energy demand projections, 3:24221 
ARKANSAS/ENERGY SUPPLIES 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
ARKANSAS/POWER GENERATION 
Ozarks Region energy alternatives study. Working paper II 
Power Generation energy requirements, 3:2432! 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
STYRENE 
TETRALIN 
TOLUENE 
AROMATICS/CRYSTAL STRUCTURE 
Crystal structure of 3,7-dihydroxy-1,5,-bis(p- 
bromopheny)l)octahydro-1,5-diazocine ethanol solvate, 
CisHo0Br2aN2O2.C2HeO, 3:24796 
Phenyltropylium fluoroborate-triphenylmethy] fluoride, 
Cs2HasBFs, 3:24795 
AROMATICS/ECOLOGICAL CONCENTRATION 
First order mass balance model for the sources, distribution and 
fate of ee in the environment. Final report, 3:25139 (PB- 
270220 
AROMATICS/ENVIRONMENTAL TRANSPORT 
First order mass balance model for the sources, distribution and 
fate of PCBS in the environment. Final report, 3:25139 (PB- 
270220) 
AROMATICS/HYDROGENATION 
In situ conversion of coal. Final report, June 1, 1975-November 
30, 1977, 3:22831 (COO/0066-2) 
AROMATICS/REDUCTION 
In situ conversion of coal. Final report, June 1, 1975-November 
30, 1977, 3:22831 (COO/0066-2) 
ARSENIC/BIOLOGICAL EFFECTS 
Trace elements: analysis of their potential impact from a coal 
gasification facility, 3:22891 (GFERC/IC-77/1) 
ARSENIC ALLOYS/CASTING 
Low antimony lead alloys for maintenance-free batteries, 3:24639 
ARSENIC ALLOYS/CRYSTAL FIELD 
Crystal-field s Be wmnyy Loa and relaxation effects in CeAs, 3:24672 
ARSENIC OXIDES/ABUNDANCE 
Trace metal speciation in saline waters affected by geothermal 
brines, 3:23493 (UCRL-13790) 
ASBESTOS 
Proposed failure mechanism of asbestos separator material, 
3:23256 (CONF-761 134-) 
ASBESTOS/CORROSION 
Asbestos corrosion study in a caustic ert —— at several 
temperatures (Diaphra, —- 3:2326 
ASDEX TOKAMAK/MA GNET CO 
D-shaped main field coil for the ASDEX fusion experiment at the 
Max Planck Institute for Plasma Physics at Garching near 
Munich, 3:25492 
ASH SEPARATORS 
* INERTIAL SEPARATORS 


See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Ash analysis of South African coals, 3:22868 





ASHES/ELECTRIC FIELDS 


Modification of ash behavior in lignite fired boilers, 3:22880 
(GFERC/IC-77/1) 
Western coal deposits pertinent qualitative evaluations prior to 
mining and utilization, 3:22907 (GFERC/IC-77/1) 
ASHES C FIELDS 
Behavior in an electric field of ash particles suspended in a coal- 
derived liquid, 3:22848 
ASHES/MELTING 
Modification of ash behavior in lignite fired boilers, 3:22880 
(GFERC/IC-77/1) 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to ny deposit formation in boiler furnaces: Phase 
1. Interim r , January-March 1977, 3:22863 (FE-2316-4) 
ASHES/REMOVAL 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1976-December an 1976, 3:22710 (IS-4113) 
ASPHALTS/PRODUCTION 
Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 
Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 
Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 
ae Koy emmy of solar total energy. Volume V. Catalog of 
designs. Final report, 3:23416 (SAN/1132-2/5) 
GAS/EXPLOITATION 
Gas from conventional oil fields, 3:23092 
ASSOCIATED GAS/RECOVERY 
Gas from conventional oil fields, 3:23092 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROPHYSICS/WEAK INTERACTIONS 
Weak interaction physics, 1977 (Conference), 3:25314 
TLANTIC OCEAN 


A 
See also CHESAPEAKE BAY 
NORTH SEA 
ATLANTIC OCEAN/AIR POLLUTION 
— rt of am over the North Atlantic, 3:25072 (SMHI- 
K-1976- 
ATLANTIC OCEAN/ATMOSPHERIC PRECIPITATIONS 
Transport of sulphur over the North Atlantic, 3:25072 (SMHI- 
RMK-1976-6) 
ATLANTIC OCEAN/SEDIMENTS 
Cruise report: R/V KNORR 54 Leg 6, Ostend to Reykjavik, 
May-June 1976, 3:25240 (COO-3566-18) 
Paleomagnetism and radiochemical age estimates for Late Brunhes 
polarity episodes, 3:25239 
ATMOSPHERIC PRECIPITATIONS/CHEMICAL ANALYSIS 
MAP3S MScenber chemistry network: first periodic summary 
eens September 1976-June 1977), 3:25070 (PNL-2402) 
ATM SPHERIC PRECIPITATIONS/DATA ACQUISITION 
SYSTEMS 
Precipitation data base manipulation for use in regional transport 
and removal models, 3:25054 (BNWL-2100(Pt.3)) 
ATMOSPHERIC PRECIPITATIONS/MEASURING METHODS 
Catch and storage characteristics of three types of nonrecording 
precipitation gauges, 3:25007 (BNWL-2100(Pt.3)) 
ATMOSPHERIC PRECIPITATIONS/PRECIPITATION 
SCAVENGING 
Characterization of prefrontal precipitation during winter in 
eastern Washington, 3:25027 (BNWL-2100(Pt.3)) 
Precipitation scavenging program design for FY 1977, 3:25035 
(BNWL-2100(Pt.3)) 
ATMOSPHERIC PRECIPITATIONS/QUANTITATIVE 
CHEMICAL ANALYSIS 
—_ vagy of > over the North Atlantic, 3:25072 (SMHI- 
1976- 
ATMOSPHERIC PRECIPITATIONS/REGIONAL ANALYSIS 
MAP3S precipitation chemistry network: first periodic summary 
report, (September 1976-June 1977), 3:25070 (PNL-2402) 
ATMOSPHERIC PRECIPITATIONS/SAMPLING 
Algorithm for processing and analyzing data from the MAP3S 
eo) pee network, 3:25036 (BNWL-2100(Pt.3)) 
MAP3S precipitation chemistry network: first periodic summary 
report, (September 1976-June 1977), 3:25070 (PNL-2402) 
MAP3S precipitation chemistry network, 3:25094 (BNWL- 
2100(Pt.3)) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/ENERGY TRANSFER 
Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report, June 1, 1976-May 31, 1978, 3:25276 
(COO-2718-5) 
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ATOMS/ELECTRONIC STRUCTURE ; 
One and two electron integrals over Cartesian Gaussian functions, 
a (UCRL-13791) 


(Adenosine triphosphate.) 
AT P/ELECTRO ‘C STRUCTURE 
Radiation effects and oar ag oo studied by x-ray 


OM yee :24805 (LBL-4677) 


“ae effects and metalloproteins studied by x-ray 
— spectroscopy, 3:24805 (LBL-4677) 


See PUBLIC OPINION 
AUFWUCHS/CONTAMINATION 
Boone Creek oil spill, 3:23071 
AUGER MINING ALUATION 


Primary auger mining, 3:22939 
AUGER MI INING/MINING EQUIPMENT 
Primary auger mining, 3:22939 
AURO ABLES 
Kiruna g 7 data. Data summary, Jan-Mar 1976, 3:25268 
(N-77-2 


ORAL ELECTROJETS 
See ELECTROJETS 
AUSTRALIA/AIR POLLUTION CONTROL 
T ——_ recycle, and disposal of atmospheric contaminants, 
:250 
AUSTRALIA/COAL INDUSTRY 
Australian output and outlook promising, 3:22928 
AUSTRALI GY POLI 
Redlight for yellowcake. The case against uranium mining, 
3:23142 


AUSTRALIA/INDUSTRIAL WASTES 
Composition and quantity of domestic garbage generated in the 
eater Melbourne area, 3:24557 
AUSTRALIA/MUNICIPAL WASTES 
Composition and quantity of domestic garbage generated in the 
greater Melbourne area, 3:24557 
AUSTRALIA/URANIUM DEPOSITS 
Australia’s master plan for uranium: questions still cloud the 
future, 3:23125 
AUSTRALIA/URANIUM RESERVES 
Australia’s master plan for uranium: questions still cloud the 
future, 3:23125 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILE INDUSTRY/ENERGY CONSERVATION 
Energy cost reduction for automotive service facilities 
(Handbook), 3:24331 
ag ny en mpm GENERATORS 
Exact 60 cyc er generation at any s 
AUTOMOBILEGED GY CONSERVATION 
Auto option, 3:24460 
AUTOMOBILES/EXHAUST GASES 
Dynamometer distance. Technical support report, 3:24600 (PB- 
270852) 
Ford-EPA emission laboratory correlation study. Technical 
support report, 3:24458 (PB-270699) 
Line and area source emissions from motor vehicles in the RAPS 
program. Final report, 3:24603 (PB-271247) 
Toyota-EPA emission laboratory correlation study. Technical 
support report, 3:24617 (PB-270709) 
AUTOMOBILES/FLYWHEEL ENERGY STORAGE 
Continuously-variable transmission concepts suitable for flywheel 
hybrid automobiles, 3:24589 
AUTOMOBILES/FUEL ECONOMY 
Coes alternative methods of improving fuel economy, 
3:245 
ae roatead distance. Technical support report, 3:24600 (PB- 
52 
Ford-EPA emission laboratory correlation study. Technical 
support report, 3:24458 (PB-270699) 
oe automobile fuel economy with advanced transmissions, 
:24588 


A 


» 3:24916 


In-house test program report No. 2: vehicle poe | LA-4 


vs. HFET. Technical support report, 3:24567 (PB-270365) 
Toyota-EPA emission laboratory correlation study. Technical 
support report, 3:24617 (PB-270709) 
AUTOMOBILES/GAS TURBINES 
Control system for gas turbines (Patent), 3:24592 
ERDA automotive gas turbine program, 3:24580 


7 a exchanger, in particular for a gas turbine (Patent), 
4 


AUTOMOBILES/HEAT ENGINES 


== future heat engine vehicle systems, 3:24568 (UCRL- 
13781 


) 
AUTOMOBILES/HYBRID SYSTEMS 
Dual combustion thermal hybrid engine, 3:24586 
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AUTOMOBILES/HYDROGEN FUELS 
Automotive hydrogen storage with magnesium hydride, 3:24619 
(CONF-761134-) 
AUTOMOBILES/HYDROGEN STORAGE 
Automotive hydrogen storage with magnesium hydride, 3:24619 
(CONF-761134-) 
AUTOMOBILES/MAINTENANCE 
Energy cost reduction for automotive service facilities 
(Handbook), 3:24331 
AUTOMOBILES/POLLUTION REGULATIONS 
Present status of and future topics for automobile exhaust gas 
regulations, 3:25104 
AUTOMOBILES/RANKINE CYCLE ENGINES 
Organic Rankine cycle automotive propulsion system-turbine 
der. Final report, 3:24582 (SA AN/1096-1) 
AUTOMOBILES/RECYCLING 
Hydrometallurgical separation of the zinc-base fraction of 
shredded automobiles, 3:24549 
Recycling in the zinc industry, 3:24554 
AUTOMOBILES/SPARK IGNITION ENGINES 
Computer predicted compression ratio effects on NO/sub x/ 
emissions from a methanol fueled SI engine, 3:24627 
Continuously-variable transmission concepts suitable for flywheel 
hybrid automobiles, 3:24589 
Improving automobile fuel economy with advanced transmissions, 
3:24588 
AUTOMOBILES/THERMAL ENERGY STORAGE 
EQUIPMENT 
Safety considerations for high temperature thermal energy storage 
in fluoride salts, 3:24117 
AUTOMOBILES/TIRES 
Cryogenic embrittlement of rubber, 3:24547 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/COMBUSTION KINETICS 
Chemistry of combustion in engines. New approaches to fuels and 
chemicals by pyrolysis, 3:24818 
AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 
Computer predicted compression ratio effects on NO/sub x/ 
emissions from a methanol fueled SI engine, 3:24627 
Exhaust and evaporative emissions from a Brazilian Chevrolet 
fueled with ethanol-gasoline blends, 3:24628 
AUTOMOTIVE FUELS/PRODUCTION 
Sources of alcohol fuels for vehicle fleet tests, 3:24621 (CONS/ 
2693-1) 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Alternative Fuels Utilization Program, 3:24624 (UCID-17645) 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/COMPARATIVE EVALUATIONS 
Alternate fuels for future aircraft, 3:24629 
AZO COMPOUNDS/RADIOLYSIS 
Spectrophotometric study of the radicals produced by the 
reduction of syn- and anti-azobenzene, 3:24809 
AZULENE/FLUORESCENCE 
Energy dependence of the radiationless deactivation rate for the 
azulene system probed by the effect of external high pressure 
(Up to 130 kbar), 3:24787 


BABCOCK AND WILCOX STANDARD REACTOR 
See BW STANDARD REACTOR 
BALTIC SEA/OIL SPILLS 
Oil pollution in the Baltic Sea. A chemical analytical search for 
monitoring methods, 3:23065 (SNV-PM-783) 
BARITE/DATA COMPILATION 
Barite: a statistical summary (Production and consumption, 
ro and world production 1880-1976), 3:24765 (BM-IC- 
BARIUM 138 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction studies near N = 82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
BARYON RESONANCES/PARTICLE PRODUCTION 
Recent results on polarization phenomena, 3:25302 (ANL-HEP- 
CP-77-80) 
BARYON-BARYON INTERACTIONS/TOPOLOGY 
Ordered S-matrix approach to the topological expansion for 
pot and mesons (Ordered Hilbert space, Reggeon closed 
), 3:25318 (LBL-6735) 
BASAL /MECHANICAL PROPERTIES 
Geo-engineering review and proposed program outline for the 
structural design of a radioactive waste repository in Columbia 
Plateau basalts, 3:23199 (RHO-ST-6) 


BERKELIUM 249 TARGET/NEUTRON REACTIONS 


BASALT/THERMODYNAMIC PROPERTIES 
Geo-engineering review and proposed program outline for the 
structural design of a radioactive waste repository in Columbia 
Plateau basalts, 3:23199 (RHO-ST-6) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAUXITE 
Hydraulic fracturing method using sintered bauxite propping 
agent (Patent), 3:23018 
BEAGLES/RADIATION INJURIES 
Drug inhibition of first-stage radioemesis. Interim report, 5 
November 1975-31 December 1976, 3:25185 (AD-A-043078) 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
BEAM DUMPS/DESIGN 
Design of the calorimeter and beam dump for the TFTR 
prototype neutral beam injector, 3:25534 (UCRL-79720) 
BEAM-PLASMA SYSTEMS/BERNSTEIN MODE 
Electrostatic instability of electron Bernstein wave in a beam- 
plasma system, 3:25433 
BEAM-PLASMA SYSTEMS/ELECTRON PLASMA WAVES 
Electron wave cavity formation in the electron beam-plasma 
interaction, 3:25430 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Effect of modulation instability on relativistic electron beam 
relaxation in plasma, 3:25419 
Nonlinear instabilities generated by an electron beam in a plasma, 


3:2541 
BEAM-PLASMA SYSTEMS/RESEARCH PROGRAMS 
Annual review of the Institute of Plasma Physics, Nagoya 
University, for fiscal 1975, 3:25408 
BEES 
See INSECTS 
BEETS/PROCESSING 
Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 
Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 
Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 
Industrial applications of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132-2/5) 
BELLOWS/FABRICATION 
Tokamak Fusion Test Reactor vacuum vessel: development of 
electrical resistance bellows, 3:25567 (CONF-771029-161) 
BELOYARSK-3 REACTOR/FUEL PINS 
Investigation of the performance of uranium-plutonium mixed 
oxide fuel pins for the reactor BN-600, 3:23866 
BENTHOS/CONTAMINATION 
Chevron Main Pass Block 41 oil spill: chemical and biological 
investigations, 3:23068 
Long-term effects of an oil spill at West Falmouth, Massachusetts, 
3:23070 
BENZENE/HYDROGENATION 
Thermo-chemical energy conversion and storage, 3:24119 
(CONF-761134-) 
BENZENE/PURIFICATION 
Investigation of production of highly refined benzene by two- 
stage hydrogenation, 3:22858 
BENZENE/RADIOLYSIS 
Spectrophotometric study of the radicals pee by the 
reduction of syn- and anti-azobenzene, 3:24809 
BENZOPYRENE/BIOLOGICAL ACCUMULATION 
Accumulation, release, and distribution of benzo[a]pyrene-'*C in 
the clam Rangia cuneata, 3:25213 
BENZOPYRENE/CARCINOGENESIS 
Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2) 
BENZOPYRENE/MONITORING 
Benzopyrene pollution on Tokyo, 3:25083 
BENZOPYRENE/MUTAGENESIS 
Tumor initiating and promoting activities of various 
+2 0 a metabolites in mouse skin, 3:25216 (CONF- 
7 
BEPPU GEOTHERMAL FIELD/GEOCHEMISTRY 
Characteristics and flow of chemical composition of ground water 
in geothermal field, 3:23495 
BEPPU GEOTHERMAL FIELD/HYDROLOGY 
Characteristics and flow of chemical composition of ground water 
in geothermal field, 3:23495 
BEPPU GEOTHERMAL FIELD/ROCK-FLUID 
INTERACTIONS 
Characteristics and flow of chemical composition of ground water 
in geothermal field, 3:23495 
BERKELIUM 249 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The 





BERKELIUM IONS/FLUORESCENCE SPECTROSCOPY 


Evaluated Nuclear Data Lib: (ENDL): descriptions of 
individual evaluations for Z ~ 30 to 98, 3:25362 (UCRL- 


scetaioen 
B IONS/FLUORESCENCE SPECTROSCOPY 
Fluorescence and excitation spectra of Bk**, Cf**, and Es* ions in 


sin tals of LaCls, 3:25274 (CONF-77 1039-6) 
BERN: MODE/LANDAU DAMPING 
— — damping of large-amplitude Bernstein wave in a plasma, 


BERNSTEIN MODE/THREE-DIMENSIONAL 
CALCULATIONS 
Two-dimensional and three-dimensional BGK waves, 3:25434 
BERYLLIUM/CASTING 
ae ae processing of beryllium. Final report, 3:24637 (N-77- 
2 
BERYLLIUM/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1977-February 28, 1978, 3:25279 (COO-2887-2) 
BERYLLIUM/LASER RADIATION 
Laser irradiation of metals and alloys. Final report, 1 April 1975- 
30 June 1976, 3:24686 (AD-A-043186) 
BERYLLIUM 9 TARGET/PHOTONUCLEAR REACTIONS 
Excess muons and new results in psi photoproduction, 3:25295 
(SLAC-PUB-1741) 
YLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/CASTING 
TT processing of beryllium. Final report, 3:24637 (N-77- 
11 
BETA DECAY 
Semileptonic weak interactions in nuclei (Coupling constants, 
second-class currents, weak neutral currents), 3:25316 
BETA DECAY/SECOND-CLASS CURRENTS 
Present status of weak magnetism and second-class currents in 
nuclear beta decay, 3:25367 
BIBLIOGRAPHIES/ELECTRIC POWER 
Electric Utility Rate Design Study: bibliography, 3:24264 (NP- 


22501) 
BI-GAS PROCESS/COMPARATIVE EVALUATIONS 
Quarterly technical progress report, July-September 1977, 3:22769 
(FE-2240-75) 
BI-GAS PROCESS/MATERIALS 
Development and application of nondestructive test methods for 
coal conversion systems, 3:22723 (CONF-771025-) 
BI-GAS PROCESS/PILOT PLANTS 
Gas generator research and development, BI-GAS Process. 
Interim report, July 1, 1976-June 30, 1977 (BCR report L-828), 
3:22757 - 1207-33) 
BILE/RADIOMETRIC ANALYSIS 
Americium-241 in bile and feces (Excretion in baboons), 3:25194 
(COO-3382-16) 
BINARY STARS/RADIANT FLUX DENSITY 
Optical characteristics of the accretion disk in the system Hz Her 
(Her X-1), 3:25258 (N-77-28053) 
BINARY-FLUID SYSTEMS/COMPARATIVE EVALUATIONS 
Cost and performance comparison of flash binart and steam 
turbine cycles for the Imperial Valley, California, 3:23523 
BINARY-FLUID SYSTEMS/ECONOMICS 
Geothermal power cycle analysis, 3:23525 
BINARY-FLUID SYSTEMS/MATERIALS 
Geothermal power cycle analysis, 3:23525 
BINARY-FLUID SYSTEMS/OPTIMIZATION 
Multi — optimization studies on geothermal energy cycles, 


BINARY. FLUID SYSTEMS/THERMODYNAMICS 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
Geothermal power cycle analysis, 3:23525 
BINARY-FLUID SYSTEMS/WORKING FLUIDS 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
= pb ea working fluids in geothermal binary power cycles, 
BINDERS/PERFORMANCE TESTING 
Evaluation of Kraton GX-6500 as a binder material, 3:24996 
(MHSMP-77-54) 
BINDERS/PHYSICAL PROPERTIES 
Properties of Kel F-800 polymer, 3:24999 (UCRL-52301) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 
FECES 
MILK 
PLANTS 
URINE 
BIOLOGICAL MATERIALS/RADIATION DOSE 
DISTRIBUTIONS 


Tritium microdosimetry, 3:25200 (UCRL-Trans-1 1302) 
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BIOLOGICAL WASTES/WASTE PROCESSING 
Dissolved air flotation for treatment of fish effluents, 3:24517 
Recovery of protein from biological wastes, 3:24516 
BIOMASS 
(All growing po matter such as plants, trees, grasses, and algae.) 
LA 


See also PLAN’ 
BIOMASS/ANAEROBIC DIGESTION 
Engineering, operation, and economics of biodigestion, 3:23322 
BIOMASS/BI INVERSION 
Microbial energy conversion, 3:23382 
BIOMASS/ENERGY CONVERSION 
Microbial energy conversion and developing countries, 3:24337 
BIOMASS/OZARK REGION 
Ozarks Region energy alternatives study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
BIOMASS/PRODUCTIVITY 
Comparison of primary products with respect to energy 
conversion, 3:23387 
BIOMASS PLANTATIONS/ECONOMICS 
— fuel alcohol in Brazil (Energetics and economics; 
- a — with ethanol from sugar cane and molasses), 


Solid fuels from biomass. Some environmental and economic 

considerations, 3:23391 
BIOMASS PLANTATIONS/ENVIRONMENTAL IMPACTS 

Solid fuels from biomass. Some environmental and economic 

considerations, 3:23391 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 

Photosynthesis energy factory: analysis, synthesis, and 
demonstration, 3:23392 

Solid fuels from biomass. Some environmental and economic 
considerations, 3:23391 

BIOMASS PLANTATIONS/NET ENERGY 

Cassava fuel alcohol in Brazil (Energetics and economics; 
comparison with ethanol from sugar cane and molasses), 
3:23334 

BIOMASS PLANTATIONS/PRODUCTIVITY 
—— a of intensively managed forest ecosystems, 
:2338 
BIOMASS PLANTATIONS/SITE SELECTION 

Photosynthesis energy factory: analysis, synthesis, and 

demonstration, 3:23392 
BIOMEDICAL RADIOGRAPHY/QUALITY ASSURANCE 

Diagnostic radiology quality assurance catalog. Final report, 

3:25171 (PB-271248) 
BIPYRIDINES/CHARGE EXCHANGE 

Photolytic and radiolytic studies of Ru(bpy)s** in micellar 
solutions (Pulse radiolysis with electrons; effect of micellar 
systems on charge transfer of radicals), 3:24806 

BIPYRIDINES/RADIOLYSIS 

Photolytic and radiolytic studies of Ru(bpy)s** in micellar 
solutions (Pulse radiolysis with electrons; effect of micellar 
systems on charge transfer of radicals), 3:24806 

BISMUTH 210, RGY LEVELS 

208 Pb(* He,p)??° Bi reaction (Tau, 77, multiplets, DWBA, orbital 

angular momentum, cross sections), 3:25361 (TID-27909) 
BISMUTH ALLOYS/EXCHANGE INTERACTIONS 

ESR of impurity as a probe for the host exchange interaction in 

Tm Van-Vleck compounds, 3:24655 
BITTER SPAR 

See DOLOMITE 
BITUMINOUS COAL/CAKING POWER 

Research studies for producing liquids by short residence time 
coal hydro Sr Monthly progress report, October 1977, 
3:22838 (FE-2574-4 

BITUMINOUS COAL/CHEMICAL COMPOSITION 

Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, September 1- 
September 30, 1977, 3:22775 (FE-2434-19) 

BITUMINOUS COAL/EXTRUSION 
Coal extrusion in the plastic states, 3:22948 (JPL-77-55) 
BITUMINOUS COAL/HYDROGENATION 

Analysis of coal hydrogasification processes. Quarterly technical 
progress report, June 1-August 31, 1977, 3:22779 (FE-2565-5) 

EDS coal liquefaction process development, phase IIIB. Monthly 
technical progress report, October-October 31, 1977, 3:22839 
(FE-2893-4) 

Hydrogasifier development for the Hydrane process. First quarter 
report, March-May 1977, 3:22778 (FE-2518-4) 

Research studies for producing liquids by short residence time 
coal hydropyrolysis. Monthly progress report, October 1977, 
3:22838 (FE-2574-4) 

BITUMINOUS COAL/OXIDATION 

Research studies for producing liquids by short residence time 
coal hydropyrolysis. Monthly progress report, October 1977, 
3:22838 (FE-2574-4) 

BITUMINOUS COAL/PLASTICITY 
Coal extrusion in the plastic states, 3:22948 (JPL-77-55) 
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BITUMINOUS COAL/PYROLYSIS 

Hydrogasifier development for the Hydrane geome. First quarter 
report, March-May 1977, 3:22778 (FE-2518-4) 

Research studies for yo liquids by short residence time 
coal hydropyrolysis. Monthly progress report, October 1977, 
3:22838 -2574-4) 

BLACK HOLES/MASS 

Presupernova evolution of massive stars, 3:25254 (UCRL-80460) 
BLACK SEA/NATURAL RADIOACTIVITY 

Uranium anomaly in Black Sea sediments, 3:25242 
BLACK SHALES/IN-SITU PROCESSING 

— from in situ processing of antrim oil shale. Monthly 
= nical progress report, November 1977, 3:23106 (FE-2346- 
1 

ene from in situ processing of antrim oil shale. Quarterly 
technical progress report, July-September 1977 (Combustion; 
fracturing), 3:23105 (FE-2346-16) 

BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD CELLS/BIOCHEMISTRY 

Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, August 1, 1971-June 30, 1976 
Yom effect of phytohemagglutinin from Phaseolus), 
3:25168 (RLO/2226/T 1-16) 

BLOOD CELLS/MITOSIS 

Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, August 1, 1971-June 30, 1976 
oe effect of phytohemagglutinin from Phaseolus), 
3:25168 (RLO/2226/T 1-16) 

BLOOD CELLS/RADIOSENSITIVITY 

Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, —- 1, 1971-June 30, 1976 
eo Ty effect of phytohemagglutinin from Phaseolus), 
3:25168 (RLO/2226/T 1-16) 


BLOWDOWN/FLUID FLOW 
Transient potential flow in complex geometry with application to 
PWR-blowdown flows, 3:24087 (EURFNR-1408) 


BN-600 REACTOR 
— BELOYARSK-3 REACTOR 


(Brookhaven National Laboratory.) 
BNL/COMPUTER NETWORKS 
Data telecommunications at the CSCF, 3:25592 (BNL-23427) 
BOILERS/AIR 
Electric boiler with heat pump, 3:23632 
BOILERS/CORROSION 
Failure prevention and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 
BOILERS/COST 
Central a package boilers, 3:24536 (ANL/CES/TE-77-6) 
BOILERS/DESIGN 
Electric boiler with heat pump, 3:23632 
Technology and use of lignite, 3:22913 (GFERC/IC-77/1) 
BOILERS/FOULING 
cD) generation from Texas lignite, 3:22979 (GFERC/ 
-77/1 
Modification of ash behavior in lignite fired boilers, 3:22880 
(GFERC/IC-77/1) 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces: Phase 
1. Interim report, January-March 1977, 3:22863 (FE-2316-4) 
Technology and use of lignite, 3:22913 (GFERC/IC-77/1) 
Western coal deposits pertinent qualitative evaluations prior to 
mining and utilization, 3:22907 (GFERC/IC-77/1) 
BOILERS/OPERATION 
Technical rules for steam boilers. Operation of steam boiler 
systems. Pt. 2. General instructions for the maintenance of steam 
boiler systems-operating regulations for high-pressure steam 
boilers, 3:23630 
BOILERS/PERFORMANCE 
Central heating: package boilers, 3:24536 (ANL/CES/TE-77-6) 
BOILERS/REGULATIONS 
Technical rules for steam boilers. Operation of steam boiler 
systems. Pt. 2. General instructions for the maintenance of steam 
boiler systems-operating regulations for high-pressure steam 
boilers, 3:23630 
Technical rules for steam boilers. Cylindrical shells under external 
excess pressure, 3:23631 
BOILERS/RETROFITTING 
Unitized 500-megawatt fluidized bed boiler design, 3:23644 
BOILERS/SAFETY ENGINEERING 
Technical rules for steam boilers. Plane walls, anchorages and 
crossbracings, 3:23629 


BREEDING BLANKETS/DESIGN 


BOILERS/TESTING 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTZMANN-VLASOV EQUATION/ANALYTICAL 
SOLUTION 
Time asymptotic statistics of the Vlasov equation, 3:25412 
BONE TISS /RADIATION DOSE DI UTIONS 
Adapting the polycarbonate dosimeter and electrochemical 
etching to the microdosimetry of 7°*Pu in bone, 3:25190 
(CONF-770720-7) 
Development and application of the electrochemical track etching 
technique. Progress report, 3:23212 (TID-28051) 
BONES 
See SKELETON 
BOOTSTRAP MODEL/REGGE TRAJECTORIES 
Self-consistent model calculations of the ordered S-matrix and the 
cylinder correction, 3:25317 (LBL-7235) 
BOR-60 REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Development of experimental irradiation devices for materials 
testing in the BOR-60 reactor, 3:24034 
BOREHOLES/FLOW REGULATORS 
Apparatus and method for controlling the flow of fluids from a 
well bore (Patent), 3:23024 
BOREHOLES/WELL DRILLING 
How are geothermal wells drilled , 3:23532 
BORON/BIOLOGICAL EFFECTS 
Trace elements: analysis of their potential impact from a coal 
gasification facility, 3:22891 (GFERC/IC-77/1) 
BORON/EVAPORATION 
Phase relationship, vaporization, and thermodynamic properties of 
the lanthanum-boron system, 3:24772 
BORON/PHASE STUDIES 
Phase relationship, vaporization, and thermodynamic properties of 
the lanthanum-boron system, 3:24772 
BORON/THERMODYNAMIC PROPERTIES 
Phase relationship, vaporization, and thermodynamic properties of 
the lanthanum-boron system, 3:24772 
BORON CARBIDES/EROSION 
Erosion of different first wall and limiter materials by low energy 
hydrogen ions, 3:24724 (EUR-5602) 
Materials research for the clean utilization of coal. Task 3: 
chemical degradation, 3:22743 (CONF-771025-) 
BORON CARBIDES/TEMPERATURE EFFECTS 
Correlation for boron carbide helium release in fast reactors, 
3:23986 (HEDL-SA-1189-FP) 
BORON CARBIDES/WEAR RESISTANCE 
Application of advanced materials and fabrication technology to 
letdown valves for coal liquefaction service, 3:22829 (CONF- 
771025-) 
BORON NITRIDES/MECHANICAL PROPERTIES 
Evaluation of porous paper and felt ceramics for electrode 
separators in high temperature Li-Al/LiCI-KCl/FeS/sub x/ 
cells, 3:24134 
BORON OXIDES/ABUNDANCE 
Trace metal speciation in saline waters affected by geothermal 
brines, 3:23493 (UCRL-13790) 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Modifications of SUPORT, a linear boundary value problem 
solver: Part I. Pre-assigning orthonormalization points, auxiliary 
initial value problem, disk or tape storage, 3:25599 (SAND-77- 
1328 


BRAZED JOINTS/CORROSION RESISTANCE 
Contribution to the problem of sea water resistance of hard- 
soldering joints: dezincification corrosion, 3:24717 
BRAZIL/ENERGY POLICY 
Planning of the nuclear energy contribution to the Brazilian 
energy program, 3:23904 (UCRL-Trans-11295) 
BRAZIL/HYDROELECTRIC POWER 
Bi-national Itaipu hydropower project, 3:23345 
BRAZIL/NUCLEAR INDUSTRY 
Planning of the nuclear energy contribution to the Brazilian 
energy program, 3:23904 (UCRL-Trans-11295) 
BRAZIL/NUCLEAR POWER PLANTS 
Planning of the nuclear energy contribution to the Brazilian 
energy program, 3:23904 (UCRL-Trans-11295) 
BRAZING ALLOYS/CORROSION 
Contribution to the problem of sea water resistance of hard- 
soldering joints: dezincification corrosion, 3:24717 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/DESIGN 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:25438 (CONF-771029-194) 





BREEDING BLANKETS/MAINTENANCE 


Miniumum-activity aluminum blanket design for TFTR upgrade, 
5478 


3:2 
BREEDING BLANKETS/MAINTENANCE 
Developing maintainability for tokamak fusion power systems. 
Mel > Volume I. Study results, 3:25571 (COO-4184- 
ol. 
Developing maintainability for tokamak fusion power systems. 
vel er Volume II. Appendices, 3:25572 (COO-4184- 
ol. 
BREEDING BLANKETS/MULTIPLICATION FACTORS 
Neutron multiplication effect of CTR blankets containing 
beryllium, 3:25471 (EUR-5602) 
BREEDING BLANKETS/PERFORMANCE 
MIT LMFBR blanket physics oe progress report No. 7, July 
1, 1975-September 30, 1976, 3:23826 (COO-2250-28) 
BREEDING BLANKETS/POWER DISTRIBUTION 
MIT LMFBR blanket research project. Quarterly progress report, 
April 1, 1977-June 30, 1977, 3:23827 (COO-2250-29) 
BREEDING BLANKETS/THERMAL ANALYSIS 
Thermal analysis of conduction cooled blankets for fusion 
reactors, 3:25514 (BNL-23410) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS/CORROSION 
Testing and evaluation of refractory linings for coal gasification 
ee 3:22744 (CONF-771025-) 
B /MAINTENANCE 
Polymer concrete patching materials, 3:24741 (BNL-23369) 
BRINES/ ACIDIFICATION 
Technology development for high-salinity geothermal resources, 
3:23520 (UCRL-79903) 
BRINES/CORROSIVE EFFECTS 
Technology oe for high-salinity geothermal resources, 
3:23520 (UCRL-79903) 
BRINES/DIFFUSION 
Investigation of salt transport in vertical boreholes and brine 
— into fresh water aquifier, 3:25230 (Y/OWI/SUB-77/ 
16537) 
BRINES/FILTRATION 
Rer702) of silica from spent geothermal brine, 3:23506 (UCID- 
17702 
BRINES/PARTICLE SIZE CLASSIFIERS 
Preliminary tests using a laser icle-size analyzer on geothermal 
brine, 3:23530 (UCID-1763 
BRINES/PARTICLES 
Preliminary tests using a laser particle-size analyzer on geothermal 
brine, 3:23530 (UCID-1763 
BRINES/PROCESSING 
Study of brine treatment. Final report, 3:23535 (EPRI-ER-476) 
BRINES/PURIFICATION 
Removal of silica from spent geothermal brine, 3:23506 (UCID- 


17702) 
BRINES/TOXICITY 
Toxicity of saline groundwater from Syncrude’s Lease 17 to fish 
and benthic macroinvertebrates, 3:23121 (NP-22753) 
BRINES/WASTE DISPOSAL 
Analysis of brine disposal in the Gulf of Mexico. III. Capline 
sector, 3:24167 (PB-271292) 
BRINES/WASTE PROCESSING 
Study of brine treatment. Final report, 3:23535 (EPRI-ER-476) 
BRITISH COLUMBIA/COAL DEPOSITS 
Hat Creek coal utilization, 3:22909 
BROMINE COMPOUNDS/INFRARED SPECTRA 
Bromine nitrate and its stratospheric significance, 3:24801 
BROMINE COMPOUNDS/PHOTOLYSIS 
Bromine nitrate and its stratospheric significance, 3:24801 
BROMINE COMPOUNDS/SYNTHESIS 
Bromine nitrate and its stratospheric significance, 3:24801 
BROMINE COMPOUNDS/ULTRAVIOLET SPECTRA 
Bromine nitrate and its stratospheric significance, 3:24801 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/BEAM INJECTION 
HOPI: on-line injection optimization program, 3:24961 (BNL- 


50741) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 


BROWN COAL/CARBONIZATION 
Carbonization and coking, 3:22706 
BROWN COAL/COKIN 
Carbonization and coking, 3:22706 
Investigation of the design variables for producing activated 
=~ from Victorian brown coals by reaction with steam, 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
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BUILDING MATERIALS/FIRE RESISTANCE 
Concept for improved fire-safety through coated fillers, 3:24909 
BUILDING MATERIALS/HEAT STORAGE 
Design methodologies for energy conservation and passive 
heating of buildings utilizing improved building components. 
Progress rt, 1 August 1977-31 October 1977, 3:23432 
(COO/4513-1) 
BUILDING MATERIALS/HEAT TRANSFER 
ape consuming housing, 3:24570 
BUILDING 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
Shielding: yy le and shelter (Book), 3:24170 
BUILDINGS/. CONDITIONIN 
Seasonal energy storage ———_ 3:24444 (CONF-761 134-) 
BUILDINGS/ G SYSTEMS 
Energy saving temperature control a tus (Patent), 3:24406 
BUILDINGS GY CONSERVATION 


Conserving our energy, 3:24429 
Guide > energy conservation for grocery stores, 3:24451 (PB- 
270434) 


Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 

Study of Lyndon B. Johnson Space Center utility systems, 3:24449 
(N-77-27161) 

BUILDINGS/ENERGY CONSUMPTION 
Possibilities and limitations of economical energy consumption. 
On the lecture meeting of the VDI, 3:24448 
BUILDINGS/HEAT ES 
Height allowances for heat loss calculations, 3:24434 
BUILDINGS/HEAT TRANSFER 
Possibilities of the consideration of solar and heat radiation 
influences on building surfaces, 3:24410 
BUILDINGS/HEATING SYSTEMS 
Energy a oo gen control ——— (Patent), 3:24406 
BUILDINGS/PASS SOLAR HEATING SYSTEMS 

Design methodologies for energy conservation and passive 
heating of buildings utilizing improved building components. 
Progress report, 1 August 1977-31 October 1977, 3:23432 
(COO/4513-1) 

BUILDINGS/PLANNING 

Future electric heating systems, 3:24329 
BUILDINGS/ROOFS 

Evaporative roof a (Patent), 3:24403 
BUILDINGS/SOLAR CONDITIONERS 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 

BUILDINGS/SOLAR AIR CONDITIONING 

Performance of a LiBr water chiller in a laboratory-scale, 

experimental solar system test loop, 3:23441 
BUILDINGS/SOLAR HEATING SYSTEMS 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 

BUILDINGS/SOLAR SPACE HEATING 

Performance of a LiBr water chiller in a laboratory-scale, 

experimental solar system test loop, 3:23441 
BUILDINGS/SPACE HEATING 

Analysis of the impact of heat pump technology on the Irish 
energy system to the year 2000. Energy case study series: No. 2, 
3:24395 (CONF-770956-2) 

Seasonal energy storage requirements, 3:24444 (CONF-761134-) 

= — heat from a dairy for heating of a community house, 

BUILDINGS/THERMAL INSULATION 

Successful use of polystyrol foam plastics as an insulating material 

in the construction and renovation of buildings, 3:24418 
BUILDINGS/TOTAL ENERGY SYSTEMS 
Solar total energy: large scale experiment. Phase II, Fort Hood, 
Texas. Final technical progress report, 3:23420 (TID-28040) 
BUILDINGS/VENTILATION SYSTEMS 
Nuclear reactor installation (Patent), 3:23747 
ae eae indirect heat transfer room-ventilation (Patent), 


BUILDINGS/WASTE HEAT UTILIZATION 

= —— heat from a dairy for heating of a community house, 
BUILDINGS/WINDOWS 

Insulation window (Patents), 3:24401 
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BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 


UNKERS 
See HOPPERS 


JURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/AIR POLLUTION ABATEMENT 
Pollutant minimisation by blue flame staged combustion. Interim 
rt, 3:24924 (AD-A-042979) 
BUR S/DESIGN 
Burners for liquid or gaseous fuels (Patent), 3:24934 
Method and a a for weeps bnead (Patent), 3:24929 
“oT li id os fuels (P: ), 3:2493 
urners for liquid or gaseous fuels (Patent), 3:24934 
BURST CAN DETECTION 
See FAILED ELEMEN T DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUTANE/FLOW RATE 
Prediction of mass flow rates of 
BUTANE/HOT ATOM CHEMI 
Dynamics and mechanisms of hot chemistry stimulated by recoil 
methods. Progress report, March 1, 1977-February 28, 1978, 
3:24812 ( -2 190-18) 
JUTANE/THERMODYNAMIC PROPERTIES 
"Geledes of mass flow rates of propane (Patent), 3:24793 
BUTANOLS/BIOSYNTHESIS 
De tion of cellulosic biomass and its subsequent utilization for 
Fp mcomeg y of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 
BUTOXY RADICALS/CHEMICAL REACTION KINETICS 
Absolute rates of hydrogen abstraction by tert-butoxy radicals, 


ene (Patent), 3:24793 


REACTOR 
(Prior to 1975, PWR/241 TYPE REACTORS was used.) 
BW STANDARD REACTOR/REACTOR FUELING 
Refueling —— availability study. Phase 1 final report, 3:23733 
(COO-4068-14) 


BWR TYPE REACTORS 
See also HAMAOKA-1 REACTOR 
NINE MILE POINT-1 REACTOR 
SHIMANE-1 REACTOR 
Advanced developments in boiling water reactors, 3:23731 
BWR TYPE REACTORS/CONTAINMENT SHELLS 
Liner-concrete heat transfer study for nuclear power plant 
containments, 3:23718 (LA-7089-MS) 
BWR TYPE REACTORS/CONTROL ELEMENTS 
Spacer grid for rod-shaped fuel elements and control rods in 
nuclear reactors (Patent), 3:23729 
BWR TYPE REACTORS/CORE FLOODING SYSTEMS 
Combined injections effects on the LWR reflood process, 3:24083 
Cooling mechanism during transient reflooding of a reactor fuel 
bundle after loss of coolant, 3:24074 
BWR TYPE REACTORS/ECCS 
Defect analysis program applied to nuclear plant pressure 
Toor experience data, 3:24044 (GEFR-SP-051) 
BWR TYPE REACTORS/FAILED ELEMENT DETECTION 
Method of localizing defect nuclear fuel elements in water- 
moderated reactors and device for applying the method 
(Patent), 3:23728 
Process and equipment for locating defective fuel rods of a 
nuclear reactor fuel element (Patent), 3:23727 
BWR TYPE REACTORS/FISSION PRODUCTS 
Fission product beta and gamma energy release. Quarterly 
o—_— eet July-September 1977, 3:24057 (ORNL/ 
G. -174) 


BWR TYPE REACTORS/FUEL CANS 
Analytical investigation of annular gap gas flow during ballooning 
of Zircaloy claddings, 3:24097 (INEL-tr-20) 
Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 
Zircaloy cladding ID/OD oxidation studies. Final report, 3:24042 
(EPRI-NP-525 
BWR TYPE REACTORS/FUEL RODS 
Fuel Performance Improvement Program. Quarterly progress 
report, April-June 1977, 3:23715 (COO/4066-1) 
Light water reactor fuel rod modeling code evaluation. Phase I 
topical report, 3:23712 (CENPD-209) 
Light water reactor fuel rod modeling code evaluation. Phase II 
topical report, 3:23713 (CENPD-218) 


CADMIUM/ABSORPTION SPECTROSCOPY 


Spacer grid for rod-shaped fuel elements and control rods in 
nuclear reactors (Patent), 3:23729 

Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 

BWR TYPE REACTORS/LOSS OF COOLANT 

Analytical investigation of annular gap gas flow during ballooning 
of Zircaloy claddings, 3:24097 (INEL-tr-20) 

Fission product transport analysis. Quarterly progress report, 
July-September 1977. Task 2, 3:24039 (BMI-NUREG-1988) 

Multirod Burst Test Program quarterly progress report, April- 
June 1977, 3:24053 (ORNL/NUREG/TM-135) 

Preliminary characterization of the pressure suppression 
experiment load response and source analysis: air test series, 
3:23720 (UCID-17552) 

Quarterly progress report on fission product behavior in LWRs, 
July-September 1977 (LOCA and spent fuel transportation 
accidents), 3:24055 (ORNL/NUREG/TM-170) 

Rewetting model using a generalized boiling curve, 3:24043 
(EPRI-NP-571) 

Synergistic effects and source term considerations associated with 
Class IE LOCA qualification testing, 3:24062 (SAND-77- 
1713C) 

Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 

Zircaloy cladding ID/OD oxidation studies. Final report, 3:24042 
(EPRI-NP-525) 

BWR TYPE REACTORS/PERFORMANCE 

Cooling mechanism during transient reflooding of a reactor fuel 

bundle after loss of coolant, 3:24074 
BWR TYPE REACTORS/PRESSURE SUPPRESSION 

BWR Mark I pressure suppression study: characterization of the 
vertical load function utilizing bench top model tests, 3:23721 
(UCID-17675) 

Preliminary characterization of the pressure suppression 
experiment load response and source analysis: air test series, 
3:23720 (UCID-17552) 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Shut-off equipment for low-pressure pipelines connected to the 
— pipelines of a nuclear reactor plant (Patent), 

:23730 
BWR TYPE REACTORS/PUMPS 

Recirculating pump seal investigation. Volume 2. Technical 
planning study TPS-76-626. Final report, 3:23717 (EPRI-NP- 
351(Vol.2)) 

BWR TYPE REACTORS/REACTOR ACCIDENTS 

Light water reactor fuel response during reactivity initiated 
accident type tests, 3:24064 (TFBP-TR-246) 

BWR TYPE REACTORS/REACTOR COMPONENTS 

Synergistic effects and source term considerations associated with 
Class IE LOCA qualification testing, 3:24062 (SAND-77- 
1713C) 

BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

1/20 scale model pump test program: facility description report. 
Key phase report, March 1977, 3:23716 (EPRI-NP-293) 

BWR TYPE REACTORS/REACTOR INSTRUMENTATION 

Identification of neutron noise sources in a boiling water reactor, 
3:23714 (CONF-771 109-64) 

BWR TYPE REACTORS/REACTOR KINETICS 

Trends in theoretical calculation of dosimetry and gas production 
cross sections for FBR’s, LWR’s, and MFE’s, 3:23913 (HEDL- 
SA-1269) 

BWR TYPE REACTORS/REACTOR MATERIALS 

Response of concrete exposed to a high heat flux on one surface, 
3:23719 (SAND-77-1467) 

BWR TYPE REACTORS/REACTOR NOISE 

Identification of neutron noise sources in a boiling water reactor, 
3:23714 (CONF-771 109-64) 

BWR TYPE REACTORS/REACTOR SAFETY 

Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1977, 3:24048 (LA-NUREG-6934-PR) 

Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1977, 3:24047 (LA-7039-PR) 

BWR TYPE REACTORS/STEAM TURBINES 

Simulation model of a nuclear reactor turbine, 3:23723 

BWR TYPE REACTORS/WATER CHEMISTRY 

Heater drain deaeration in BWR nuclear station under pumped 

forward conditions, 3:23724 


C 


CADMIUM/ABSORPTION SPECTROSCOPY 
Direct evaluation of cadmium in petroleum by atomic absorption 
analysis, 3:23082 





CADMIUM/ABUNDANCE 


CADMIUM/ABUNDANCE 
Trace metal speciation in saline waters affected by geothermal 
brines, 3:23493 (UCRL-13790) 
CADMIUM/ACTIVATION ANALYSIS 
In-vivo measurement of kidney and liver cadmium by neutron 


-ray analysis, 3:25221 a 
CAD TUM/ENVIRONMENTAL SPORT 


—— release of heavy metals from two sewage sludges, 


CADMIUM/METABOLISM 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, ag orem mercury, cadmium, lead, arsenic, zinc, and 
copper. Pro oeey 1, 1977- December 31, 1977 (in 
chickens), 3:25205 (TID-28032 
ADMIUM/TISSUE DISTRIBUTION 
In-vivo measurement of kidney and liver cadmium by neutron 


-ray analysis, 3:25221 (BNL-23632) 
CAD TUMUPTAKE 


Cadmium occurrence in soil organix matter and its availability to 
wheat seedlings, 3:25208 
CADMIUM 111 TARGET/HELIUM 3 REACTIONS 
Structure of the odd-odd nucleus "In (27 and 33.4 MeV, angular 
distribution), 3:25353 (TID-27909) 
ABOLISM 


Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Progress rt, January 1, 1977- December 31, 1977 (in 
chickens), 3: 95205 gaye 

CALCIUM 40 REACTIONS/ELASTIC SCATTERING 

Elastic cererng 1 eaanen | ions: **S + **S and “Ca + “Ca, 
3:25342 (CONF-771059-4) 

CALCIUM 40 TARGET/CALCIUM 40 REACTIONS 

Elastic scattering of identical ions: **S + **S and “Ca + “Ca, 
3:25342 (CONF-771059-4) 

CALCIUM 40 at pl get 16 REACTIONS 

%O + “Ca inelastic and the elastic scattering wave 
function, 3:25343 CONF.7 771059-5) 

CALCIUM 42/ENERGY LEVELS 
5°K(a,p)**Ca reaction to high excitations (35.2 MeV, tau, 7, 
cate distribution, cross ———- 3:25344 te 1D-27909) 
48 TARGET/HELIUM 3 REACTIONS 
“*Ca(*He,t)**Sc reaction (Reaction mechanisms, 
transfer, exact finite-range formalism), 3:25341 criD-2750 
CALCIUM CARBONATES/MATERIALS RECO 
— a plant chemicals (Drinking water it aeiiieten’ 
12452. 
ba me ‘ood eed oer CORROSION 
ysical stability of refractories for use in coal 
casino, ve Sas (CONF-771025-) 
OXIDES/CHEMICAL REACTIONS 

Regenerative process for io of high temperature 
combustion and fuel gases ess report No. 5, 
April 1-June 30, 1977 3:2: 3: 22876 3g BNE fonksy 

SILICATES/CHEMICAL REACTIONS 
en process for desulfurization of high temperature 


combustion and fuel gases report No. 5, 
1-June 30, 1977 3:2; 3:22876 Ne BNE one) 


IRNIA 
See also IMPERIAL VALLEY 
LOS 


ANGELES 
big mies pater rine en CONSERVATION 
—— conservation design manual for new nonresidential 


b 
CALIFORNIA /ENERGY DEMAND 


eo hareey ryan and the utilization of distributed energy 


cy tezinole rt, 3:24154 (UCRL-13773) 
iFORNEA ENERGY 'Y SUPPLIES 


ions and the utilization of distributed energy 
ca,tuchmol = Pity ay 3:24154 (UCRL-13773) 


“Tae om confer and the utilization of distributed energy 
technol inal 3:24154 (UCRL-13773) 
CALIFOR OIL 
Pilot demonstration of co = pee "s micellar polymer 
waterflooding, Phase B. Quarterly report for the third quarter, 
1977, 3:23015 (SAN/1395-14) . 
a pon pone ah epee ENERGY SOURCES 
tions and the utilization of distributed energy 
ca, tazinology. Fine inal canes 3:24154 (UCRL-13773) 
ARGET/NEUTRON REACTIONS 
In system for production of neutronics and photonics 
culational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 


ol.15)(Pt.D)) 
CALIPORNIUM 250 TARGET/NEUTRON REACTIONS 


In ited system for production of neutronics and photonics 
tional constants. Volume 15, Part D. The LLL 


ERA Vol. 3, No. 10 


Evaluated Nuclear Data Lib: (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 


o1.15)(Pt.D) 
CALIFOBNIUM 251 TARGET/NEUTRON REACTIONS 
——— system for production of neutronics and me 
culational constants. Volume 15, Part D. The 
Evaluated Nuclear Data Li (ENDL ): descri Sail of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 


cuironen Sirk 
252 TARGET/NEUTRON REACTIONS 

ted system for production of neutronics and photonics 
a ulational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Lib: (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 


ol.15 ) 
CALIPORNIUM RIDES/CHEMICAL wicca Ag —anamen 
Physical-chemical studies of transuranium ore Progress 
rt, April 1, 1977-March 31, 1978, 3:24814 ‘ORO 4447-064) 
CALIFO FLUORIDES/CHEMICAL ARATION 
Physical-chemical studies of transuranium elements. Progress 
rt, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
CALIFO IONS/FLUORESCENCE S| OSCOPY 
Fluorescence and ens of Bk*, Cf, and Es* ions in 
single tals a oe 274 ( (CONF-771039-6) 


Design of the calorimeter and beam dump for the TFTR 
prototype neutral beam injector, 3:25534 (UCRL-79720) 
the Tokamak Fusion Test Reactor calorimeter, 3:25531 
(UERL 30016773) 3) 


Mechanical En; report, July- 
325 ass » URL 300 16773) 


a 1977, 
CALO 
steer report sey yg the Division vision of Sef Safe 
January-June 1977, 3:23216 (MLM-2485) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
Instruction manual: model 135-266 CAMAC priority encoder, 
3:24915 (SLAC-TN-76-2) 
CAMAC SYSTEM/EQUIPMENT INTERFACES 
he rx . SLAC branch driver for PDP-11, 3:24982 (SLAC- 
CAMAC SYSTEM/STANDARDS 
Distributed ee in CAMAC (At the crate level), 3:25612 
oon 75) 


See also BRITISH COLUMBIA 
NORTHWEST TERRITORIES 
ee MINING 
Canada: a question vot ek and incentives, 3:22929 
CANAD 


—— ciaeeas Canadian manufacturing industry, 1971-1977, 
124 
CANADA/INDUSTRY 
—s prospects: Canadian manufacturing industry, 1971-1977, 
2415 
CANADA/MANUFACTURING 
—- prospects: Canadian manufacturing industry, 1971-1977, 
:2415 
CER 


See NEOPLASMS 
CANDU TYPE REACTORS 
CANDU systems, 3:23800 
CANDU TYPE REACTORS/COMPARATIVE EVALUATIONS 
Comparison of advanced reactor potentials, 3:23801 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/DESIGN 
Low-inductance i ——- system (To initiate slapper 
Spent, 3:24997 (MHSMP-77-61) 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHEMICAL _— 
Heavy metals in Chesapeake Bay sediments. Technical completion 
report, July 1972-June 1975, 3. 25141 (PB-270655) 
CARBON/CHEMICAL REACTION YIELD 
Influence of an external electric field on formation of finely 
divided carbon in the plasma of a hydrocarbon flame, 3:24817 
CARBON/CLEARANCE 
Release of dissolved organic carbon from submersed aquatic 
ae diel, seasonal, and community relationships, 
CARBON/DEPOSITION 
Mechanism of — formation during steamcracking of 
hydrocarbons, 3:23040 
CARBON/ GASIFICATION 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 


and Security: 
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Influence of “inert” diluent gases on the rate of carbon gasification 
peneeel of Ne, Ar, or He diluent on reaction with O2 or COs), 
:2281 
CARBON/GRAPHITIZATION 
Influence of intercalation desorption on the mutual arrangement of 
the elementary sheets in a partially graphitized carbon, 3:22872 
CARBON/ION-ATOM COLLISIONS 
Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 
CARBON/PION MINUS REACTIONS 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, @~, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
CARBON/PION PLUS REACTIONS 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7~, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
CARBON/PROTON REACTIONS 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
CARBON/STACKING FAULTS 
Influence of intercalation desorption on the mutual arrangement of 
the elementary sheets in a a graphitized carbon, 3:22872 
CARBON 10/ENERGY LE 
(p,t) reaction at higher energy se potential, angular 
distributions), 3:25338 (TID-27909) 
CARBON 11/ENERGY LEVELS 
12C(p,d)""C reaction at E/sub p/= 121.1 MeV (Angular 
distributions, tau, 7, coupling), 3:25333 (TID-27909) 
CARBON 12 REACTIONS/ELECTRON REACTIONS 
Single-particle potentials constructed from electron elastic 
scattering data, 3:25339 (TID-27909) 
CARBON 12 TARGET/PION PLUS REACTIONS 
Energy dependence of two- and four-nucleon removal (75 to 290 
MeV, cross sections, excitation functions, reaction mechanism), 
3:25336 (TID-27909) 
CARBON 12 TARGET/PION REACTIONS 


Pion induced monopole excitations (Differential cross sections, 
tau, 7, DWBA), 3:25331 (TID-27909) 
CARBON 12 TARGET/PROTON REACTIONS 
12C(p,d)"'C reaction at E/sub p/= 121.1 MeV (Angular 
distributions, tau, 77, coupling), 3:25333 (TID-27909) 
(p,t) reaction at higher energy (Optical potential, angular 
distributions), 3:25338 (TID-27909) 


Test of DWBA description of !*C(p,d)!'C reaction at 
intermediate energies (300 to 450 MeV, analyzing power), 
3:25330 (TID-27909) 

CARBON 13/ISOTOPIC EXCHANGE 
Synthesis of labeled compounds (1°C, 1°N), 3:25161 (LA-6898-PR) 
CARBON 14/ENERGY LEVELS 
Proton transfer reactions on '*C (Angular distribution, 
troscopic eee 3:25334 (TID-27909) 
CA N 14/ISOTOPE EFFECTS 

Carbon-14 kinetic abcde effect study of the Wolff rearrangement 
of p-substituted diazoacetophenones-1-"*C in tert-butanol at 30° 
with silver benzoate in triethylamine as catalyst, 3:24797 

CARBON 14/ISOTOPIC EXCHANGE 

Study on the possibilities of isotopic exchange between C302 and 
CO labeled with '*C in the presence and absence of ionizing 
radiation, 3:24811 (N-77-27891) 

CARBON 14/TISSUE DISTRIBUTION 

Accumulation, release, and distribution of benzo[a]pyrene-'*C in 

the clam Rangia cuneata, 3:25213 
CARBON 14 TARGET/TRITON REACTIONS 

Proton transfer reactions on '*C (Angular distribution, 
spectroscopic factor), 3:25334 (TID-27909) 

Reaction '*C(t,p)?®C at 23.0 MeV (23.0 MeV, angular 
distribution, experiment in progress), 3:25328 (TID-27909) 

CARBON 16/ENERGY LEVELS 
Reaction '*C(t,p)?®C at 23.0 MeV (23.0 MeV, angular 
distribution, experiment in progress), 3:25328 (TID-27909) 

CARBON BLACK/A CENTERS 

From char to carbon: a study of A-centers, 3:22874 
CARBON BLACK/PRODUCTION 

Petroleum-based carbon, 3:23048 
CARBON COMPOUNDS/ AVAILABILITY 

Statistical estimation of global mineral resources, 3:24178 
CARBON DIOXIDE/CORROSIVE EFFECTS 

— _ on corrosion problems during sour gas winning, 

471 


—— on materials for the gasification of coal, 3:22726 (CONF- 
771025-) 


CARCINOGENS/BIOLOGICAL EFFECTS 


CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Are we at the brink of a climatic catastrophe. Will the 
macroclimate remain stable. Natural processes and human 
influence as climatic factors, 3:25019 
CARBON DIOXIDE ACCEPTOR PROCESS/COMPARATIVE 
EVALUATIONS 
Quarterly technical progress report, July-September 1977, 3:22769 
(FE-2240-75) 
CARBON DIOXIDE COOLED REACTORS 
See also AGR TYPE REACTORS 
CARBON DIOXIDE COOLED REACTORS/DIRECT CYCLE 
COOLING SYSTEMS 
Nuclear power plant with CO. cooling system (Patent), 3:23793 
CARBON DIOXIDE LASERS/BEAM EXTRACTION 
Laser cavity dumping using an antiresonant ring, 3:24869 
CARBON DIOXIDE LASERS/DESIGN 
NASA high-power carbon dioxide laser: a versatile tool for laser 
applications, 3:24882 
CARBON DIOXIDE LASERS/DIAGNOSTIC TECHNIQUES 
Electro-aerodynamic laser-beam-parameter measurements. Interim 
report, January-July 1976, 3:24849 (AD-A-043303) 
CARBON DIOXIDE LASERS/FREQUENCY SELECTION 
Laser multiline selection method and means (Patent), 3:24863 
CARBON DIOXIDE LASERS/LASER MATERIALS 
Efficient high energy infrared third harmonic generation in gases 
and liquids for laser fusion applications. Quarterly progress 
report, June 1, 1977-August 31, 1977, 3:24853 (COO/4251-2) 
CARBON DIOXIDE LASERS/MODE CONTROL 
Transverse mode control in high gain, millimeter bore, waveguide 
lasers, 3:24874 
CARBON DIOXIDE LASERS/PERFORMANCE TESTING 
Characteristics of cross gas flow c-w COs laser, 3:24883 
CARBON DIOXIDE LASERS/TECHNOLOGY ASSESSMENT 
Multi-kilowatt industrial CO, lasers: a survey, 3:24881 
CARBON ISOTOPES/LASER ISOTOPE SEPARATION 
Separation of carbon and nitrogen isotopes by selective 
photodissociation azo or diazo compounds (Patent), 3:23229 
CARBON MONOXIDE/CHEMISORPTION 
Surface structure and mechanisms of gasification catalyst 
deactivation. Quarterly report, May-July 1977, 3:22768 (FE- 
2229-6) 
CARBON MONOXIDE/COMBUSTION 
Modeling and experimentation of sample probe effects on 
pollutant gases drawn from flame zones, 3:23296 
CARBON MONOXIDE/CORROSIVE EFFECTS 
Program on materials for the gasification of coal, 3:22726 (CONF- 
771025-) 
CARBON MONOXIDE/INFRARED RADIATION 
Efficient high energy infrared third harmonic ceeies in gases 
and liquids for laser fusion applications. Quarterly progress 
report, June 1, 1977-August 31, 1977, 3:24853 (COO/4251-2) 
CARBON MONOXIDE/METHANATION 
Methane (natural gas-exchange gas), 3:23303 
CARBON MONOXIDE LASERS/FREQUENCY SELECTION 
Laser multiline selection method and means (Patent), 3:24863 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/CHEMICAL RADIATION EFFECTS 
Study on the possibilities of isotopic exchange between C302 and 
CO labeled with **C in the presence and absence of ionizing 
radiation, 3:24811 (N-77-27891) 
CARBON OXIDES/CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification, 3:22745 (CONF-771025-) 
Testing and evaluation of refractory linings for coal gasification 
equipment, 3:22744 (CONF-771025- 
CARBON STEELS/CLADDING 
Development of techniques for cladding and welding low-alloy 
and Cr-Mo steels, 3:22739 (CONF-771025-) 
CARBON STEELS/COMBUSTION PROPERTIES 
Structural materials evaluation for oxygen centrifugal 
compressors, 3:22741 (CONF-771025-) 
CARBON STEELS/CORROSION 
—— on corrosion problems during sour gas winning, 
:24716 
CARBON STEELS/CORROSION PROTECTION 
oS — ae in MHD generators, 3:24366 (CONF- 
1025- 
CARBONACEOUS MATERIALS/WATER REMOVAL 
Process for dewatering carbonaceous materials (Patent; coal 
slurries), 3:22952 
CARCINOGENS/BIOLOGICAL EFFECTS 
Philosophies of the Environmental Protection Agency in 
regulating human exposure to carcinogens, 3:25177 
Studies with a new experimental model in respiratory 
carcinogenesis, 3:25217 (CONF-771147-1) 





CARCINOGENS/DOSE-RESPONSE RELATIONSHIPS 


CARCINOGENS/DOSE-RESPONSE RELATIONSHIPS 
Studies with a new experimental model in respiratory 
carcinogenesis, 3:25217 (CONF-771147-1) 
CARCINOGENS/HEALTH HAZARDS 


Philosophies of the Environmental Protection Agency in 


regulating human exposure to carcinogens, 3:25177 
CARDIAC P CEMAKERS/POWER SUPPLIES 
Biomedical power progress summary, 3:23242 
CARIBOU 


See DEER 
CARPOOLING/ENERGY CONSERVATION 

State energy conservation plans: guidelines for travel demand 
analyses of program measures to promote carpools, vanpools, 
and public transportation, 3:24459 (PB-271100) 

CASCADE SHO /MULTIPLE PRODUCTION 

Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 

CASCADE SHOWERS/RESEARCH PROGRAMS 

Study of multiparticle jet production using calorimeters and other 
high energy physics research. Progress report, March 1, 1977- 
February 28, 1978 (Summaries of research activities at Lehigh 
University), 3:25291 (COO-2894-07) 

CASKS/DESIGN 
Container for radioactive objects (Patent), 3:24842 
CASKS/SAFETY 

Safety analysis report for packaging (Oak Ridge Y-12 Plant model 
DT-14 package for enriched uranium), 3:24841 (Y/DD-244) 

Some effects of cep yy Bae on critical arrays of fissile 
materials, 3:24838 (CONF-771 109-61) 

CASSAVA/FERMENTATION 

Cassava fuel alcohol in Brazil (Energetics and economics; 

= : ison with ethanol from sugar cane and molasses), 
:23334 
CATALYSIS/RESEARCH PROGRAMS 

Surface studies. Final technical report, 1 June 1975-31 December 

1976, 3:24798 (AD-A-042839) 
CATALYSTS 

Hydrogen-producing hydrocarbon conversion with gravity- 

flowing catalyst particles (Patent), 3:23029 
CATALY TS/CHEMICAL PREPARATION 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Annual report, 
June 1, 1976-May 31, 1977, 3:22836 (FE-2321-19) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 

Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, February 1, 
1977-April 30, 1977 (Iron-graphite catalysts; effects of pre- 
conditioning), 3:23301 (FE-2467-3) 

CATALYSTS/COMPARATIVE EVALUATIONS 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Annual report, 
June 1, 1976-May 31, 1977, 3:22836 (FE-2321-19) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 

Production of clean liquid fuels from lignite: catalytic 
hydrotreating of solvent refined lignites employing low surface 
yp wes and commercial catalysts, 3:22842 (GFERC/IC- 

CATALYSTS/DEACTIVATION 

Surface structure and mechanisms of gasification catalyst 

=o Quarterly report, May-July 1977, 3:22768 (FE- 
CATALYSTS/ELECTRON SPECTROSCOPY 

Surface structure and mechanisms of gasification catalyst 

=o Quarterly report, May-July 1977, 3:22768 (FE- 
CATALYSTS/EVALUATION 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1977-August 1977 (Cobalt and nickel molybdates), 3:22713 
(FE-2034-8) 

In situ conversion of coal. Final report, June 1, 1975-November 
30, 1977 (Tulupov, muetherties and other catalysts), 3:22831 
(COO/0066-2) 

Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, September 1- 
September 30, 1977, 3:22775 (FE-2434-19) 

CATALYSTS/MICROSCOPY 

Gas generator research and development, BI-GAS Process. 
Interim report, July 1, 1976-June 30, 1977 (BCR report L-828), 
3:22757 (FE-1207-33) 

CATALYSTS/PERFORMANCE 

Development studies on selected conversion of synthesis from 
coal to high octane gasoline. Quarterly report, January-March 
1977, 3:23299 (FE-2276-9) 

CATALYSTS/REGENERATION 
be — with hydrocarbon feedstock (Patent), 


ERA Vol. 3, No. 10 


System for regenerating fluidizable catalyst particles (Patent), 
3:23037 


CATALYSTS/SERVICE LIFE 
Gas generator research and development, BI-GAS Process. 
Interim report, July 1, 1976-June 30, 1977 (BCR report L-828), 
3:22757 (FE-1207-33) 
CATALYTIC CONVERTERS/EQUIPMENT PROTECTION 
DEVICES 
Method and apparatus for rpm limitation in internal combustion 
engines (Patent), 3:24591 
CATHODE RAY TUBE DIGITIZERS/DATA PROCESSING 
Oscilloscope trace ——— digitizing system (TRACE) 
(FAWTEK code ), 3:24969 (SAND-77-0355) 
CATTLE/TUBERCULOSIS 
—— of cell-analysis and rig techniques to disease 
etection. Progress report, July 1, 1976-September 30, 1977, 
3:25166 (LA-7074-PR) 
CAVITATION 
Pressurised-water reactor plant (Patent), 3:23765 
VITIES 


CA 
See also BOREHOLES 
UNDERGROUND SPACE 
CAVITIES/STABILIZATION 

Underground stress oo : the lifting and stabilization of 

underground voids, 3:24936 {LA-UR-7 -844) 
CDC COMPUTERS/TRANSLATORS 

RT11L IB: a library of subroutines for transferring data between a 

PDP-11 and CDC-6600, 3:25603 (SAND-77-8271) 
CELL CONSTITUENTS 

See also CELL MEMBRANES 
CELL CONSTITUENTS/BIOCHEMICAL REACTION 

KINETICS 

Clinical pathology in the 1980's by enzymorphological parameters 
and flow cytometry, 3:25169 (UCRL-80255) 

CELL CONSTITUENTS/MICROANALYSIS 

Clinical pathology in the 1980's by oe rae parameters 
and flow cytometry, 3:25169 (UCRL-80255) 

CELL FLOW SYSTEMS/PERFORMANCE TESTING 

Application of cell-analysis and a techniques to disease 
detection. yer report, July 1, 1976-September 30, 1977, 
3:25166 (LA-7074-PR 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1977, 3:25165 (LA-7073-PR) 

CELL FLOW SYSTEMS/SAMPLE PREPARATION 

Clinical pathology in the 1980's by enzymorphological parameters 

and flow cytometry, 3:25169 (UCRL-80255) 
CELL MEMBRANES/BIOPHOTOLYSIS 

Light-energy conversion by the purple membrane from 

Halobacterium halobium, 3:23275 
CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLS (REACTOR) 

See REACTOR CELLS 
CELLULOSE/ACID HYDROLYSIS 

Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23380 (LBL-6859) 

CELLULOSE/BIODEGRADATION 

Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, March 
1, 1977-May 31, 1977, 3:23377 (COO/4198-2) 

nae of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 

CELLULOSE/CHEMICAL ANALYSIS 

Procedures for analysis of solids and liquors from cellulosic 

sources, 3:23310 (LBL-5967) 
CELLULOSE/ENZYMATIC HYDROLYSIS 

Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, March 
1, 1977-May 31, 1977, 3:23377 (COO/4198-2) 

Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 

Enzymatic hydrolysis of cellulosic materials, 3:23317 

Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23380 (LBL-6859) 

Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23381 (LBL-6860) 

CELLULOSE/FERMENTATION 

Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 

CELLULOSE/HYDROLYSIS 

Economical recovery of fermentation products from cellulose 

wastes via acid hydrolysis, 3:24559 
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CELLULOSE/PYROLYSIS 
High temperature pyrolysis using solar process heat, 3:23248 
(ALO/3701-76/1) 
NTS 


See also PORTLAND CEMENT 
CEMENTS/ACTIVATION ANALYSIS 
Determination of cement content in soil-cement mixtures and 
concrete. Final report, 1 June 1971-1 June 1975, 3:24753 (PB- 
270669) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/DESIGN 
Central heating system with heat pump and hot-water tank 
(Patent), 3:24423 
RECEIVERS/BENCH-SCALE EXPERIMENTS 
Thermal scale modeling of the central receiver of a helium 
Brayton cycle solar powerplant, 3:23408 
CENTRAL RECEIVERS/DESIGN 
Solar energy utilization for power production in agricultural 
processes, 3:23399 (ALO/3701-76/1) 
Thermal scale modeling of the central receiver of a helium 
Brayton cycle solar powerplant, 3:23408 
CENTRAL RECEIVERS/SPECTRALLY SELECTIVE 
SURFACES 
Effectiveness of spectrally selective surfaces for exposed, high- 
temperature solar absorbers, 3:23464 (SAND-77-8300) 
CENTRAL RECEIVERS/THERMAL ANALYSIS 
Analysis of the thermal fatigue induced by DNB oscillations in the 
MDAC Rocketdyne pilot and commercial plant solar receiver 
designs, 3:23406 (SAND-77-8283) 
CENTRAL RECEIVERS/THERMAL FATIGUE 
Analysis of the thermal fatigue induced by DNB oscillations in the 
MDAC Rocketdyne pilot and commercial plant solar receiver 
designs, 3:23406 (SAND-77-8283) 
CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CENTRIFUGE ENRICHMENT PLANTS/RESEARCH 
PROGRAMS 
Tokai works semi-annual progress report, January-June 1976, 
3:23911 (PB-270492) 
CENTRIFUGE ENRICHMENT PLANTS/SAFEGUARDS 
Some technical aspects of the application of IAEA safeguards to 
uranium-enrichment facilities, 3:23223 (LA-tr-77-57) 
CERAMICS/CRYSTALLOGRAPHY 
Development, testing, and evaluation of MHD-materials. 
Quarterly report, July-September 1977, 3:24357 (FE/6010-9) 
CERAMICS/ELECTRIC CONDUCTIVITY 
Development, testing, and evaluation of MHD-materials. 
Quarterly report, July-September 1977, 3:24357 (FE/6010-9) 
CERAMICS/MATERIALS TESTING 
Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, April 1-June 30, 1977, 
3:24368 (FE-2248-15) 
Development, testing, and evaluation of MHD-materials. 
Quarterly report, July-September 1977, 3:24357 (FE/6010-9) 
CERAMICS/MECHANICAL PROPERTIES 
Coal gasification valves, phase II. Monthly technical progress 
report, September 1977 (High temperature), 3:22771 (FE-2355- 
1(Rev.0)) 
CERAMICS/RESEARCH PROGRAMS 
) in MHD power generation, 3:24353 (CONF- 
1025- 
Development, testing and evaluation of MHD-materials, 3:24351 
(CONF-771025-) 
MHD generator development, 3:24352 (CONF-771025-) 
CEREALS 
See also MAIZE 
CEREALS/FERMENTATION 
Feasibility of producing basic chemicals by fermentation, 3:23333 
CERIUM 140/ENERGY LEVELS 
(*He,n) reaction studies near N=82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
CERIUM 140 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction studies near N =82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
CERIUM ALLOYS/CRYSTAL FIELD 
Crystal-field splitting and relaxation effects in CeAs, 3:24672 
Crystal field and physical properties of RXs compounds, 3:24675 
Neutron inelastic scattering study of the compound CeAls, 
3:24670 
Neutron scattering from paramagnetic cerium, 3:24668 
CERIUM ALLOYS/FORM FACTORS 
Rare earth wave function determination by polarized neutron 
diffraction in REAh, 3:24661 
CERIUM ALLOYS/KONDO EFFECT 
ev of a Kondo system in the presence of crystal fields, 


CHARS/CHEMICAL REACTION KINETICS 


CERIUM HYDRIDES/CRYSTAL FIELD 

Neutron spectroscopy of the crystal field splitting in cerium 

hydride, 3:24654 
CERIUM OXIDES/ELECTRICAL PROPERTIES 

Study of the defect structure of pure” and do 
nonstoichiometric CeO2. Final report, January 1, 1965-May 31, 
1977, 3:24734 (COO-1441-28) 

CERIUM OXIDES/THERMODYNAMIC PROPERTIES 

Study of the defect structure of “pure” and do 
nonstoichiometric CeOz. Final report, January 1, 1965-May 31, 
1977, 3:24734 (COO-1441-28) 

CERIUM-ALPHA/CRYSTAL FIELD 
Neutron scattering from paramagnetic cerium, 3:24668 
CESIUM/CORROSIVE EFFECTS 

Susceptibility of unirradiated recrystallized Zircaloy-4 tubing to 
stress corrosion cracking (LWBR Development Program), 
3:24711 (WAPD-TM-1313) 

CESIUM/PHYSICAL PROPERTIES 

Documentation of the engineering properties of cesium and 

potassium, 3:24695 (ORNL-5344) 
CESIUM/THERMODYNAMIC PROPERTIES 

Documentation of the engineering properties of cesium and 

potassium, 3:24695 (ORNL-5344) 
CESIUM/TOPPING CYCLES 
Documentation of the engineering properties of cesium and 
potassium, 3:24695 (ORNL-5344) 
CESIUM 134/ISOTOPE RATIO 
Measuring the cesium activity ratio of spent fuel assembly, 3:24758 
CESIUM 137/ENVIRONMENTAL TRANSPORT 

Evaluation of the factors involved in bioaccumulation of gamma- 
emmitting radionuclides in white-tailed deer (Odocoileus 
virginanus). Final report, 3:25133 (SRO-642-6) 

CESIUM 137/ISOTOPE RATIO 

Measuring the cesium activity ratio of —— fuel assembly, 3:24758 
CESIUM 137/RADIOISOTOPE HEAT SOURCES 

Beneficial isotopes utilization program, 3:23233 (BNWL-1845-36) 
CESIUM IONS/ION-ATOM COLLISIONS 

Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 

CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL/PRODUCTION 

Pyrolysis of industrial wastes for oil and activated carbon 
recovery. Final report, August 1972-March 1975, 3:23311 (PB- 
270961) 

CHARGED CURRENTS/ANTINEUTRINO-NUCLEON 

INTERACTIONS 

Comparing neutrino and antineutrino scattering (Review), 3:25301 

CHARGED CURRENTS/NEUTRINO-NUCLEON 

INTERACTIONS 

Comparing neutrino and antineutrino scattering (Review), 3:25301 

CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also D RESONANCES 
CHARM PARTICLES/ELECTROPRODUCTION 

Production of new particles in electron-positron annihilation 
(Review), 3:25297 (SLAC-PUB-1888) 

Total hadron cross section, new particles, and muon electron 
events in e* e~ annihilation at SPEAR, 3:25294 (SLAC-PUB- 
1706) 

CHARM PARTICLES/LEPTONIC DECAY 

Anomalous electron production in the lead-glass wall experiment 
at SPEAR (3.77 to 7.4 GeV, branching ratio), 3:25292 (LBL- 
6766) 

Neutrino production of '’new” particles in bubble chambers, 
3:25298 (BNL-23676) 

Search for charmed particle production in proton-proton 
collisions at the CERN-ISR (53 GeV), 3:25304 (TID-28036) 

CHARM PARTICLES/PAIR PRODUCTION 

Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 

CHARM PARTICLES/PARTICLE PRODUCTION 

Case for charmed mesons, 3:25300 

CHARMONIUM/ELECTROPRODUCTION 
Production of new particles in electron-positron annihilation 
(Review), 3:25297 (SLAC-PUB-1888) 
CHARS/A CENTERS 
From char to carbon: a study of A-centers, 3:22874 
CHARS/CHEMICAL REACTION KINETICS 

Laboratory support for in situ gasification reaction kinetics. 

_— report, April-June 1977, 3:22719 (ANL/CEN/FE-77- 





CHARS/ELECTRON SPIN RESONANCE 


Study of coal reactivities. 
31, 1977, 3:22772 (FE-2368-5) 
CHARS/ELECTRON SPIN RESONANCE 
ae oy to carbon: a study of the electron spin resonance, 
CHELATING AGENTS 
See also DEFEROXAMINE 
DTPA 


ly report, June 1, 1977-August 


EDTA 
CHELATING AGENTS/PHARMACOLOGY 
Radioactivity studies. Progress report, July 1, 1976-June 30, 1977, 
3:25191 bye ep e “nw 
CHEMICAL 
See also ACTIV VA TION ANALYSIS 
ION MICROPROBE ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 
CHEMICAL ANALYSIS/COMPARATIVE EVALUATIONS 
Assessment, selection, and development of procedures for 
determining the ey en eptabi ity of synthetic fuel 


1 coal. Ap 3122889 -1795-3(Pt.2 
tg As on oon aoe ook takin 3 ») 


Validation of the kinetios ae = chat me the —— of 
chlorinated water discharged from power plant cooling systems, 
3:24007 (ORNL/NUREG-32) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

a and a of urban air quality patterns. Final 

rt, 3:25060 (EPRI-EA-487) 

MA 3S precipitation chemistry network: first periodic summary 
report, (September 1976-June 1977), 3:25070 (PNL-2402) 

Master schedule for CY-1978. Hanford Environmental 
Surveillance Routine Program, 3:25071 (PNL-2432) 

Relationship between sulfate air quality and visibility at Los 
Angeles, 3:25061 (EQL-Memo-18) 

CHEMICAL EFFLUENTS/MONITORING 

Master schedule for CY-1978. Hanford Environmental 
Surveillance Routine Program, 3:25071 (PNL-2432) 

Source testing of a stationary coke-side enclosure. Volume I. 
Burns Harbor Plant, Bethlehem Steel Corporation, Chesterton, 
Indiana, 3:25067 (PB-270686) 

CHEMICAL EXPLOSIONS/SHOCK WAVES 

Accidental vapor phase explosions on transportation routes near 

nuclear plants, 3:24038 (ANL-K-77-3776-1) 
CHEMICAL EXPLOSIVES 

See also TATB 
CHEMICAL EXPLOSIVES/BINDERS 

Evaluation of Kraton GX-6500 as a binder material, 3:24996 
(MHSMP-77-54) 

CHEMICAL EXPLOSIVES/COMPATIBILITY 


MC-3125 Phase I as (Aluminum Linear Shaped Charge; 


HNSII explosive; Uralite 3121S), 3:24743 (MHSMP-77-56) 
CHEMICAL EXPLOSIVES/DETONATORS 
> ee capacitor discharge system, 3:24997 (MHSMP- 


77 
CHEMICAL EXPLOSIVES/SENSITIVITY 
means of porous HNS explosive, 3:24998 (SAND-77- 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
Research needed to meet challenges (Union Carbide experience), 
3:24185 (CONF-7609133-) 
CHEMICAL FEEDSTOCKS/BIOSYNTHESIS 
Competition between microbial and chemical processes for the 
manufacture of basic chemicals and intermediates, 3:23332 
De; tion of cellulosic biomass and its subsequent utilization for 
roduction of chemical feedstocks. Progress report, March 
1, 1977-May 31, 1977, 3:23377 (COO/4198-2) 5) 

CHEMICAL DSTOCKS/CHEMICAL PREPARATION 
Competition between microbial and chemical processes for the 
manufacture of basic chemicals and Sceoumedinten 3:23332 

CHEMICAL FEEDSTOCKS/CRACKING 
a rr of petroleum pitches used for coke production, 


:23049 
CHEMICAL FEEDSTOCKS/ECONOMICS 
Economical possibilities of recovering chemical raw material from 
coal, 3:22855 
CHEMICAL FEEDSTOCKS/PRODUCTION 
——— of cellulosic biomass and its subsequent utilization for 
roduction of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 
CHEMICAL FEEDSTOCKS/STRUCTURAL CHEMICAL 
ANALYSIS 
a —_ tion of petroleum pitches used for coke production, 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1976, 3:24172 (PB-271089) 
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CHEMICAL INDUSTRY/ENERGY CONSERVATION 
EPA industrial pollution control R and D pro . Petroleum 
refining and organic chemicals industries, 3: 
CHEMICAL INDUSTRY/WASTE HEAT UTILIZATION 
Secondary fuel-energy resources of the phosphorus industry, 


3:2446 
CHEMICAL INDUSTRY/WASTE PRODUCT UTILIZATION 
— 7 fuel-energy resources of the phosphorus industry, 


CHEMICAL INDUSTRY/WATER POLLUTION CONTROL 
EPA industrial pollution control R and D ———- " vasemes 
refining and organic chemicals industries, 3: 
CHEMICAL LASERS/OPERATION 
Isotopic HCI transfer laser, 3:24852 (ATR-78(8127)-1) 
Operation of an HF a+ He) TE laser at 10-kHz pulse 


coaa rates, 3:248 
CAL REACTION KINETICS/MASS SPECTROSCOPY 
Heterogeneous chemical kinetics by modulated molecular beam 
mass spectrometry: limitations of technique, 3:24777 
CHEMICAL REACTORS 
See also RETORTS 
CHEMICAL REACTORS/COMPARATIVE EVALUATIONS 
Analysis of coal ng My We ee rocesses. Quarterly technical 
rogress report, June 1-Au a ee 3:22779 (FE- 2565-5) 
CHEMICAL REACTORS/ NSTRU ON 
Study of coal reactivities. Quarterly alec June 1, 1977-August 
31, 1977, 3:22772 (FE-2368-5) 
CHEMICAL REACTORS/DESIGN 
Analysis of coal hydrogasification processes. Quarterly technical 
progress report, June 1-August i, 1977, 3:22779 (FE- 2565-5) 
Design and operation of two refractory-lined, internally heated, 
entrained-bed carbonizers, 3:22702 (GFERC/RI-77/1) 
Farm-scale digestion of pig waste for methane production, 3:23327 
Peat gasification for SNG production, 3:22755 (CONF-771092-3) 
CHEMICAL REACTORS/PERFORMANCE 
Fixed film reactor performance and simulation for nitrification- 
denitrification of organic wastes, 3:24508 
CHEMICAL REACTORS/SCALING LAWS 
Hydrogasifier development for the Hydrane i First quarter 
report, March-May 1977, 3:22778 (FE-2518-4 
EMOTHERAPY/SIDE EFFECTS 


Mechanisms of reduction of antitumor drug toxicity by liposome 
encapsulation, 3:25222 (CONF-770989-1 
CHESAPEAKE BAY/WATER POLLUTION 
Heavy metals in Chesapeake Bay sediments. Technical completion 
on . July 1972-June 1975, 3:25141 (PB-270655) 
Translations on People’ s Republic of China, No. 399, 3:25586 
(JPRS-70061) 
CHINA/COAL INDUSTRY 
China: the World's slumbering coal giant, 3:22941 
People’s Republic of China: gearing up for the grand plan, 3:22920 
CHINA/COAL MINING 
eH s Republic of China: gearing up for the grand plan (1976), 
:2292 


CHINA/COAL RESERVES 
China: the World's slumbering coal giant, 3:22941 
CHINA/NUCLEAR EXPLOSIONS 
Radioactive fallout from the Chinese nuclear weapons tests of 
January 23, 1976, September 26, 1976, and November 17, 1976 
(?*D, 3:25088 (BNWL-2100(Pt.3)) 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
PHOTOLYSIS 
Stratospheric photodissociation of several saturated perhalo 
chlorofluorocarbon compounds in current technological use 
(fluorocarbons-13, -113, -114, and -115), 3:24800 
LORINE/ENVIRONMENTAL EFFECTS 
Effect of a waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
CHLOROFORM/BIBLIOGRAPHIES 
Health aspect of chloroform: a review and an abstracted literature 
collection, 1907-1977, 3:25611 (ORNL/TIRC-77/4) 
CHLOROFORM/TOXICITY 
Health aspect of chloroform: a review and an abstracted literature 
collection, 1907-1977, 3:25611 (ORNL/TIRC-77/4) 
CHLORPROMAZINE/RADIOSENSITIVITY E 
Drug inhibition of first-stage radioemesis. Interim report, 5 
November 1975-31 December 1976, 3:25185 (AD-A-043078) 
CHROMATES/CORROSION RESISTANCE 
7 7 refractories for slagging gasifiers, 3:22746 (CONF- 
CHROMIUM/CHEMICAL pepe ot 
Heavy metals in Chesapeake Bay sediments. Technical completion 
report, July 1972-June 1975, 3: oSi4l (PB-270655) 
CHROMIUM/MATERIALS RECOVERY 
Ammonium-carbonate leaching of metal values from water- 
treatment sludges. report, 3:24486 (PB-271014) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
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CHROMIUM-NICKEL STEELS 

HASTELLOY C 

HASTELLOY X 

HAYNES ALLOYS 

INCOLOY ALLOYS 

INCONEL 671 

INCONEL ALLOYS 

NICKEL-CHROMIUM STEELS 

STAINLESS STEELS 

UDIMET ALLOYS 
CHROMIUM ALLOYS/CORROSION 

Corrosion chemistry in low oxygen activity atmospheres, 3:22732 
(CONF-771025-) 

Corrosion chemistry in low-oxygen activity atmospheres. 
Characteristic of gasified or incompletely combusted coal, 
3:22733 (CONF-771025-) 

CHROMIUM ALLOYS/CORROSION RESISTANCE 

Sulfidation resistant alloy for coal gasification service, 3:22731 
(CONF-771025-) 

CHROMIUM COMPOUNDS/EROSION 

Design of refractories for resistance to high-temperature erosion/ 

corrosion, 3:22752 (CONF-771025-) 
CHROMIUM HYDRIDES/CRYSTAL FIELD 


Crystal field effects on hydrogen in transition metals, 3:24732 
‘OMIUM STEELS 


(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
See also STAINLESS STEEL-410 
STAINLESS STEEL-446 
CHROMIUM STEELS/PITTING CORROSION 
Hole corrosion susceptibility of tempering steel X 20 Cr 13 in 
sodium chloride solutions (20 to 80 C, pH 5 to 9, varying O 
content and Cl” concentration), 3:24718 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 

Design of improved materials systems for coal-fired boiler 

superheater and reheater tubes, 3:23620 (CONF-771025-) 

Fireside Corrosion Task II: evaluation of heat exchanger materials 

for use in a coal fired fluidized bed combustion environment, 
3:22970 (CONF-771025-) 
Investigation of the corrosion performance of boiler, airheater, 
foc ee rane alloys in fluidised combustion systems, 3:22973 
-771025-) 

a of the mechanism of corrosion of selected alloys in 

fluidised bed combustion systems, 3:22974 (CONF- 771025. ) 

Task II: evaluation of heat exchanger materials for use in coal- 

fired — bed combustion environment, 3:22971 (CONF- 
771025- 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 

RESISTANCE 

Properties of stabilized chrome-molybdenum steels for steam 
enerators of fast-neutron reactors with a sodium heat carrier 
10 Kh2 and 25 M1 stabilized by Nb and Ti), 3:24709 

CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
a gee 
ONCONE F102. of steels for coal conversion vessels, 3:22736 
-771025-) 
pichetion of the fracture toughness of candidate steels for 
Praas} vessels for coal conversion systems, 3:22740 (CONF- 
Fracture mechanics and surface chemistry studies of steels for coal 
gasification systems, 3:22737 (CONF-771025-) 
—————— ee STEELS/MECHANICAL 
Alloy evaluation for fossil fuel liquefaction process plants, 3:22828 
(CONF-771025-) 

High-Temperature Structural Design Program. Semiannual 
rogress * for period ending December 31, 1976, 3:23845 
ORNL-52 

Low on) a for thick wall pressure vessels, 3:22738 (CONF- 

771025- 

Properties of stabilized chrome-molybdenum steels for steam 
enerators of fast-neutron reactors with a sodium heat carrier 
10 Kh2 and 25 M1 stabilized by Nb and Ti), 3:24709 

CHROMIUM-MOLYBDENUM STEELS/WEAR RESISTANCE 

Sodium p sen tae ete o Program: friction, wear, and self-welding. 

y progress report for period ending July 31, 1977, 
oer e247 ( ate te 3045-49) 
CKEL STEELS 


cn prs pt Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
CHROMIUM-NICKEL STEELS/COMPATIBIL. 
Compatibility of a uranium metallic fuel with OKHIe 16N15M3B 
chrome-nickel steel (LMFBR), 3:23893 


CLINCH RIVER BREEDER REACTOR/REACTOR 


CHROMIUM-NICKEL STEELS/CORROSION 
Design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 3:23620 (CONF-771025-) 
CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 


censtioaloe of the radiation porosity in materials of regular 
kets of the reactor BR-5 
(OOKh16N15M3B;OKh16N15M3B;OKh18N9T; 1Kh18N10T), 
3:24729 
CHUBU-1 REACTOR 
See HAMAOKA-1 REACTOR 
CHUGOKU ELECTRIC POWER COMPANY REACTOR 
See SHIMANE-I REACTOR 
CHUGOKU-1 REACTOR 
See SHIMANE-1 REACTOR 
CIRCUIT BREAKERS 
See also CURRENT LIMITERS 
CIRCUIT BREAKERS/DESIGN 
High-voltage high-current breaker and closer for power systems 
with inductive storage devices, 3:25512 (UCRL-Trans-11310) 
CIRENE REACTOR/REACTOR COOLING SYSTEMS 
Corrosion control in the CIRENE plant, 3:23810 
CISTRONS 


Uranium and thorium decorporation: a review, 3:25198 (COO- 
— 


See MOLLUSCS 
ICAL MECHANICS/COMPUTER CODES 
PICACS, 3:25378 (SAND-77-0072) 
Stiffness and flexibility element for SAP4, 3:25379 (UCID-17654) 
ba we for FORTRAV IV HEMP 3D, 3:25380 (UCRL- 
5235 
CLAYS/MATERIALS RECOVERY 
Disposal of solid wastes from an alumina refinery, 3:24497 
CLEAN AIR ACT/MODIFICATIONS 
Implications of the 1977 Clean Air Act amendments for energy 
— and development, 3:24165 (CONF-7710101-2) 


Further studies of the impact of waste heat release on simulated 
global climate: Part 2, 3:25101 (RM-77-34) 
CLIMATES/VARIATIONS 
Are we at the brink of a climatic catastrophe. Will the 
macroclimate remain stable. Natural processes and human 
influence as climatic factors, 3:25019 
CLINCH RIVER BREEDER REACTOR/AFTER-HEAT 
REMOVAL 
Clinch River Breeder Reactor Plant. Preliminary testing of the 
direct heat removal service in a 1/21 scale model, 3:23829 
(CRBRP-ARD-0186) 
CLINCH RIVER BREEDER REACTOR/CLOSURES 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 3:23823 (CONF-771217-1) 
CLINCH RIVER BREEDER REACTOR/CONTROL ROD 
DRIVES 
Review of FFTF and CRBRP control rod systems designs, 
3:23985 (CONF-771217-5) 
CLINCH RIVER BREEDER REACTOR/FUEL ASSEMBLIES 
Maximum wake temperature and Nusselt number behind 
blockages in sodium-cooled bundles, 3:23821 (CONF-771109-78) 
CLINCH RIVER BREEDER REACTOR/HEAT EXCHANGERS 
FFTF and CRBRP intermediate heat exchanger design, testing, 
and fabrication, 3:23824 (CONF-771217-2) 
CLINCH RIVER BREEDER REACTOR/LEAK DETECTORS 
Evaluation of liquid metal leak detection methods for the Clinch 
River Breeder Reactor Plant, 3:23848 (PNL-2447) 
CLINCH RIVER BREEDER REACTOR/PUBLIC RELATIONS 
Support for a nuclear future: student response to the CRBRP, 
3:24005 (CONF-771 109-49) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
CHARGING MACHINES 
Clinch River Breeder Reactor Plant. Technical review, Winter 
1978, 3:23830 (CRBRP-PMC-78-01) 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 3:23823 (CONF-771217-1) 
CLINCH RIVER BREEDER REACTOR/REACTOR CONTROL 
SYSTEMS 
Review of FFTF and CRBRP control rod systems designs, 
3:23985 (CONF-771217-5) 
CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 
SYSTEMS 
Clinch River Breeder Reactor Plant. Integrity of primary and 
intermediate heat transport system piping in containment, 
3:24040 (CRBRP-ARD-0185(Vol. 2)) 
CLINCH RIVER BREEDER REACTOR/REACTOR FUELING 
Evaluation of initial fuel loading monitoring in the Clinch River 
Breeder Reactor Plant, 3:23847 (ORNL, -5836) 





CLINCH RIVER BREEDER REACTOR/REACTOR 
CLINCH RIVER BREEDER REACTOR/REACTOR 
INSTRUMENTATION 
Evaluation of initial fuel loading monitoring in the Clinch River 
Breeder Reactor Plant, 3:23847 (ORN -5836) 
CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 
Clinch River Breeder Reactor Plant. Technical review, Winter 


1978, 3:23830 (CRBRP-PMC-78-01) 
CLINCH RIVER BREEDER REACTOR/REMOTE 
HANDLING EQUIPMENT 


EQ 
Clinch River Breeder Reactor Project fuel handling development 


3:23885 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 3:23823 (CONF-771217-1) 
Design and development of the CRBRP ex-vessel transfer 
machine, 3:23822 (CONF-771 109-86) 
CLINCH RIVER BREEDER REACTOR/SEALS 
CRBRP design and test results for fuel handling systems, plugs, 
and seals, 3:23823 (CONF-771217-1) 
CLINCH RIVER BREEDER REACTOR/SPENT FUEL 
STORAGE 
Clinch River Breeder Reactor Plant. Technical review, Winter 
1978, 3:23830 (CRBRP-PMC-78-01) 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Design of the US-CRBRP sodium/water reaction pressure relief 


ac 3:23817 (CONF-760735-2) 
ED-CYCLE MHD GENERATORS/COST 


Noble-gas closed-cycle system of magnetohydrodynamic power 
generation, 3:24339 (R-2128-ERDA) 
CLOSED-CYCLE MHD GENERATORS/TECHNOLOGY 


ASSESSMENT 
Noble-gas closed-cycle system of ora power 


eneration, 3:24339 (R-2128-ERD 
CLOTHES WASHERS/SOLAR PROCESS HEAT 


Application of solar energy to the supply of industrial hot water 
RDA, PMEP-1). Energy reduction analysis and conceptual 
design report (For American Linen Ad laundry in El 


Centro, California), 3:23450 (TID-2780. 
— of solar energy to the supply of industrial hot water. 
olume 1. Final design report (For American Linen Supply 
laundry in El Centro, California), 3:23451 (TID-27808) 
CLOTHES WASHERS/WASTE HEAT UTILIZATION 
Application of solar energy to the supply of industrial hot water 


RDA, PMEP-1). Energy reduction analysis and conceptual 
design — (For American Linen ba ly laundry in El 
Centro, California), 3:23450 (TID-2780. 803) 

Application of solar energy to the supply of industrial hot water. 
Volume |. Final design report (For American Linen Supply 
laundry in El Centro, California), 3:23451 (TID-27808) 


(Limited to clouds in the earth atmosphere; for interstellar clouds see 
COSMIC DUST or COSMIC GASES.) 
CLOUDS/SIMULATION 
Application of a mesoscale model for determining transport and 
scavenging in lake-effect snowstorms, 3:25010 (BNWL- 
2100(Pt.3) 
COAL 


See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBI han tt ee COAL 
COAL/AGGLOMERATIO 
Advanced development + fine coal desulfurization and recovery 
rommerey Quarterly technical Mey ‘ess report, October 1, 
976-December 31, 1976, 3:22710 (IS-4113) 
COAL/ALKYLATION 
“—_ — structure and chemistry of coal alkylation. Third 
y, pro gress report, September 1, 1977-November 30, 
5773 t zs 2 (COO/4227-3) 
COA UETTING 
note i fuels with a smokeless binder, 3:22960 
COAL/CAKING POWER 
Contribution to the study of the cokability of coals rich in 
inertinite, 3:22869 
COAL/CALORIFIC VALUE 
China: the World's slumbering coal giant, 3:22941 
Hat Creek coal utilization, 3:22909 
— — must aim at increased demand for low-grade coal, 
COAL/CARBONIZATION 
Carbonization and coking, 3:22706 
Coal technology program. Quarterly i gress ao for the 
ending an mag 1977, myn NL-5357) 
rogram. Progress report, October 1977, 3:22809 
(ORNL, -6137) aia 
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Coal without a ready market could be utilized, 3:22703 

Contribution to the study of the cokability of coals rich in 
inertinite, 3:22869 

Design and operation of two refractory-lined, internally heated, 
entrained-bed carbonizers, 3:22702 (GFERC/RI-77/1) 

COAL/CARCINOGENESIS 

Review of methods for assessing the carcinogenic hazards from 
570682) energy technologies. Technical report, 3:23001 (PB- 
270682 

COAL/CHARGES 

South Africa must aim at increased demand for low-grade coal, 

3:22989 
COAL/CHEMICAL ANALYSIS 

Coal analysis: why, where, when, and how, 3:22860 (CONF- 
7604 140-) 

Paleoenvironment of coal and its relation to drainage quality. 
Final report, 1 August 1973-31 July 1975, 3:22893 (PB-270080) 

Trace elements in Rocky Mountain coals, 3:22861 (CONF- 

7604 140-) 
COAL/CHEMICAL COMPOSITION 

Ash analysis of South African coals, 3:22868 

Average analyses of product samples taken by the Fuel Research 
Institute in 1976, 3:22867 

Hat Creek coal utilization, 3:22909 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to ~ deposit formation in boiler furnaces: Phase 
1. Interim report, January-March 1977, 3:22863 (FE-2316-4) 

Trace elements in coal: occurrence and distribution. Final report, 
June 1974-June 1976, 3:22866 (PB-270922) 

Western coal di its pertinent qualitative evaluations prior to 
mining and utilization, 3:22907 (GFERC/IC-77/1) 

COAL/CHEMICAL FEEDSTOCKS 

Introduction, 3:22854 

COAL/CHEMICAL REACTION KINETICS 

Study of coal reactivities. Quarterly report, June 1, 1977-August 

31, 1977, 3:22772 (FE-2368-5) 
COAL/CHEMICAL REACTIONS 

Coal anion structure and chemistry of coal alkylation. Third 
quarterly progress report, September 1, 1977-November 30, 
1977, 3:22862 (COO/4227-3) 

COAL/CLEANING 
Greenwich Collieries: a variation in the art of coal washing by 
jigs, 3:22964 
COAL/COKING 
Carbonization and coking, 3:22706 
Coal petrography in the evaluation of S.A. coals, 3:22704 
COAL/COMBUSTION 

Ash particle formation in pulverized coal combustion, 3:22986 

Assessment of advanced technology for direct combustion of coal, 
3:22980 (HCP/T 1216-0001) 

Pollutant measurements in laboratory pulverized coal combustor 
and gasifier, 3:22821 

Pollutant measurements in a methanol furnace (5.3% coal slurry), 
3:23329 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to ge deposit formation in boiler furnaces: Phase 
1. Interim report, January-March 1977, 3:22863 (FE-2316-4) 

Testing minimum pT seer load operation of a PK-39-II boiler on 
Ekibastuz coal, 3:23634 

COAL/COMBUSTION KINETICS 

Critical contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1976, 3:24341 (FE- 
2215-5) 

COAL/COMBUSTION PRODUCTS 

Air quality implications of the move toward coal (air pollution 

impact of increased coal use in the utility sector), 3:23666 
COAL/CONSUMPTION RATES 

Fuels and energy data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 

National Coal Board statistical tables, 1976-1977, 3:22943 

COAL/DEMAND FACTORS 

Dynamic models of the industrial demand for energy, 3:24210 

(EPRI-EA-580) 
COAL/DEPOLYMERIZATION 

In situ conversion of coal. Final report, June 1, 1975-November 

30, 1977, 3:22831 (COO/0066-2) 
COAL/DESULFURIZATION 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, January 1, 
1977-March 31, 1977, 3:22711 (IS-4210) 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1976-December 31, 1976, 3:22710 D (S413) 

In situ conversion of coal. Final report, June 1, 1975-November 
30, 1977, 3:22831 (COO/0066-2) 

COAL/DEVOLATILIZATION 

Development program for MHD power ya Quarterly 

report, January 1976-March 1976, 3:24340 (FE-2015-9) 





MAY 31, 1978 


Evaluation of coal devolatilization concept. Final report, 3:22756 
(EPRI-AF-608) 
COAL/DRYING 
Design developments in tubular driers, 3:22965 
a system for drying sections in coal washeries, 
:22 
Material handling systems for the fluidized-bed combustion boiler 
at Rivesville, West Virginia, 3:22981 (JPL-77-55) 
COAL/ECONOMIC D IPMENT 
Introduction, 3:22854 
COAL/ELECTRIC 


POTENTIAL 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical Sasa report, October 1, 
eee: 31, 1976, 3: — 4113) 
COAL/ELECTRON MICROSCO 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag d deposit formation in boiler furnaces: Phase 
1. Interim report, January-March 1977, 3:22863 (FE-2316-4) 
COAL/ENVIRONMENTAL EFFECTS 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
COAL/EXTRUSION 
Use of twin screw extruders for feeding coal against pressures of 


up to 1500 psi, 3:22804 (JPL-77-55) 
COAL/FLOCCULATION 


Using flocculant economically, 3:22963 
COAL/FLOTATION 

Advanced ereeos = -~ coal desulfurization and recovery 
technology. Quarterly rogress report, January 1, 
1977-March 31, 1977, 392 22711 mds -42 10) 

Advanced development of fine coal La emnigine anang and recovery 
technology. Quarterly technical progress report, October 1, 
1976-December 31, 1976, 3: 29716 (I -4113) 

Emulsification of flotation agents on coal, 3:22954 

COAL/FLUIDIZED-BED COMBUSTION 

Analysis of the effects of a coal burning fluidized bed combustor 
on the performance of turbine materials, 3:22976 (CONF- 
771025-) 

Analysis of power cycles with centrifugal fluidized bed coal 
combustion, 3:23645 

Assessment of advanced technology for direct combustion of coal, 
3:22980 (HCP/T 1216-0001) 

Comparison of the environmental impact of conventional and fluid 
bed boilers in advanced steam power plants, 3:23641 

Development of the fluidized-bed carbon-burnup cell, 3:23647 

Dynamic modeling of fluidized bed boilers for control system 
design, 3:23648 

Erosion-corrosion of alloys in oxidizing and reducing 
environments, 3:22967 (CONF-771025-) 

Fireside Corrosion Task II: investigation of gas turbine materials 
for use in the exhaust gas from a pressurized fluidized bed coal 
combustor, 3:22969 (CONF-771025-) 

Fluidized-bed combustion: industrial application demonstration 
oy ‘ojects. Quarterly technical progress report, July 1-September 

1977, 3:24926 (FE-2472-18) 

Hot corrosion/erosion testing of materials for application to 
advanced power conversion systems using , derived fuels. 
Task II: fluidized bed combustion, 3:22968 (CONF-771025-) 

Low-temperature combustion of solid fuels in a fluid bed 
containing a heat sink, 3:22987 

Pressurized fluidized bed pilot plant for production of electric 
power using high sulfur coal, 3:23643 

Pressurized fluidized bed coal combustion, 3:23646 

Reducing the environmental impact of solid wastes from a 
fluidized-bed combustor, 3:23658 

Sorbent oe in fluidized bed combustion, 3:23659 

Unitized megawatt fluidized bed boiler design, 3:23644 

COAL/HYDROGENATION 

Coal hydrogenation (production of hydrocarbons by direct 

PR pete nation), 3:22716 
ology program. Quarterly progress report for the 
period ending September 30, 1977, 322808 (ORNL-5357) 

Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM.-6137) 

In situ conversion of coal. Final report, June 1, 1975-November 
30, 1977, 3:22831 (COO/0066-2) 

Phase equilibria in coal hydrogenation systems. Quarterly report, 
October 1977-December 1977, 3:22715 (FE-2334-7) 

COAL/LEACHING 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, January 1, 
1977-March 31, 1977, 3:22711 (IS-4210) 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 

19 976-December 31, 1976, 3:22710 (1$-4113) 
COAL/MARKET 
=. of the energy market (German Federal Republic, 1976), 
:24 


COAL DEPOSITS/COAL RANK 


COAL/MATERIALS HANDLING 
Acton mass flow system applied to PFBC feed, 3:22982 (JPL-77- 


55 
Coal/oil slurry feed pump development (Centrifugal pumps), 
3:22845 (JPL-77-55) 
Gravity flow rate of solids through orifices and pipes, 3:22801 
(JPL-77-55 
Injection of coal by screw feed, 3:22803 (JPL-77-55) 
Safely evacuating coal from hoppers/silos with pneumatic 
blasting, 3:22949 (JPL-77-55) 
Some developments in the wor. of coal to fluidized bed 
combustors, 3:22983 (JPL-77-55) 
COAL/MEETINGS 
Geology of Rocky Mountain coal, 3:22896 (CONF-7604140-) 
COAL/MIXING 
Coal technology pr ew. Quarterly my rt for the 
period ending September 30, 1977, 3:22808 (O 5357) 
COAL/NUCLEAR MAGNETIC RESONANCE 
Coal anion structure and chemistry of coal alkylation. Third 
quarterly progress report, September 1, 1977-November 30, 
1977, 3:22862 (COO/4227-3) 
Developments in solid state NMR and potential applications to 
fuel research, 3:22864 (LBL-6961) 
COAL/PELLETIZING 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical mee report, October 1, 
1976-December 31, 1976, 3:22710 (IS-4113) 
COAL/PETROLOGY 
Coal palynology and petrology, 3:22897 (CONF-7604140-) 
Coal petrography in the evaluation of S.A. coals, 3:22704 
Contribution to the study of the cokability of coals rich in 
inertinite, 3:22869 
COAL/PNEUMATIC TRANSPORT 
Acton mass flow system applied to PFBC feed, 3:22982 (JPL-77- 


55) 
Babcock and Wilcox’s e motnen with two-phase flow mixtures of 
coal and gas, 3:22947 (JPL-77-55) 
Continous high pressure lump coal feeder design study, 3:22946 
(JPL-77-55 
—_ — Colliery eradicated a winding bottleneck, 
:22957 
Pneumatic coal transport at Shirebrook Colliery, 3:22953 
Some developments in the feeding of coal to fluidized bed 
combustors, 3:22983 (JPL-77-55) 
COAL/POWER GENERATION 
Proposal of a regulation of the Council concerning financial 
measures of the community for promoting the use of coal for 
power generation, 3:24322 
COAL/PROCESSING 
Materials research for the clean utilization of coal. Task 4: failure 
prevention, 3:22700 (CONF-771025-) 
COAL/PRODUCTION 
National Coal Board statistical tables, 1976-1977, 3:22943 
COAL/PYROLYSIS 
Coal technology program. Quarterly pro cape oe for the 
period ape September 30, 1977, 3:22808 (ORNL-5357) 
Optimization of pyrolytic conversion of coal to clean fuel. 
Quarterly report, January-March 1977, 3:22851 (FE-2253-5) 
COAL/SOLUBILITY 
Solubilization of coal in organic media, 3:22852 (N-77-27498) 
COAL/SOLVENT EXTRACTION 
Solubilization of coal in organic media, 3:22852 (N-77-27498) 
COAL/STORAGE 
Storage and feeding of coal (42 references), 3:22950 (JPL-77-55) 
COAL/TRADE 
National Coal Board statistical tables, 1976-1977, 3:22943 
World coal trade (Large exports and imports by country for 
1976), 3:22988 
COAL/WASHING 
Sedimentation patterns: do they offer clues to coal quality 
(Deposition conditions inferred from washability), 3:22910 
Small-coal washing system: a factual report on concentrating 
tables in a coal washery, 3:22951 
Theoretical aspects of coal washer performance, 3:22959 
COAL/WATER REMOVAL 
Process for dewatering carbonaceous materials (Patent; coal 
slurries), 3:22952 
COAL DEPOSITS 
Coal deposits of the eastern Piceance Basin, 3:22899 (CONF- 
7604 140-) 
— ie generation from Texas lignite, 3:22979 (GFERC/ 
“77/1 
COAL DEPOSITS/CHEMICAL COMPOSITION 
Trace elements in Rocky Mountain coals, 3:22861 (CONF- 
7604140-) 
COAL DEPOSITS/COAL RANK 
Lagoonal origin of coals in the Almond Formation in the Rock 
Springs uplift, Wyoming, 3:22903 (CONF-7604140-) 





COAL DEPOSITS/DEGASSING 


COAL DEPOSITS/DEGASSING 
Methane from coal, 3:22853 oo 7604 140-) 
COAL DEPOSITS/EVALUATI 
Coal petrography in the pare oe vid of S.A. coals, 3:22704 
Western coal its pertinent qualitative evaluations prior to 
mining and utilization, 3:22907 (GFERC/IC-77/1) 
COAL DEPOSITS/EXPLORATION 
Hat Creek coal utilization, 3:22909 
COAL DEPOSITS/GEOLOGICAL SURVEYS 
Geology of the Tongue River Member, Fort Union Formation of 
eastern Montana, 3:22904 (CONF-7604140-) 
COAL DEPOSITS/GEOLOGY 
Greater Pittsburgh a thickness of rocks over the Upper 
Freeport coal, 3: 
Hat Creek coal utilization, 3:22909 
Sedimentation patterns: do they offer clues to coal quality 
ition conditions inferred from washability), 3:22910 
COAL DEPOSITS/GEOPHYSICAL SURVEYS 
Geophysical logging of coal, 3:22905 (CONF-7604140-) 
COAL DEPOSTES/ MAPS 
Greater Pittsburgh — thickness of rocks over the Upper 
Fr rt coal, 3: 
ag DEPOSITS/PALEONTOLOGY 
ynology and a iy, 32 ad (CONF-7604140-) 
COAL EPOSITS/ 
—— “— of coals in ta Almond Formation in the Rock 
prings uplift, Wyoming, 3:22903 (CONF-7604140-) 
a x and tectonics of western coals, 3:22898 (CONF- 
1 


Stratigraphy of the coals of the San Juan basin, 3:22901 (CONF- 
7604 140-) 


Wyoming coal deposits, 3: a (CONF-7604140-) 
COAL DEPOSITS/TECTONI 

Stratigraphy and tectonics ro western coals, 3:22898 (CONF- 
7604 140-) 

COAL FINES/COMBUSTION 

Formation of external deposits during the burning of Kharanorsk 
coal, 3:23635 

COAL FINES/COMBUSTION KINETICS 

Analysis of a high-temperature coal combustor according to a 
one-dimensional flow model, 3:24362 (ANL/MHD-77-2) 

Computation of reactive turbulent flow within cylindrical 
combustors, 3:24359 (SAND-77-1743) 

COAL FINES/COMBUSTION PRODUCTS 

GASCON and MHDGAS: FORTRAN IV computer codes for 
calculating gas and condensed-phase compositions in the coal- 
fired ety edn bon ~ 3:24363 (ANL/MHD.-?77-4) 

COAL FI 
Pressurized feeding on the C GEGAS system, 3:22798 (JPL-77-55) 
COAL GAS/DESULFURIZATION 
H2S removal from coke-oven gas, 3:22859 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
GEGAS PROCESS 
HYDRANE PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
SYNTHANE PROCESS 
WINKLER PROCESS 

Coal gasification, 3:22816 

Coal technology pr _—-. Quarterly progress report for the 
period ending September 30, 1977, 527808 (ORNL-5357) 

Coal Se Ae program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 

Future provision of quid and gaseous hydrocarbons from coal 
gasification and the ‘we term prospects for a hydrogen 
technology, 3:2390 

Pollutant poms in laboratory pulverized coal combustor 
and gasifier, 3:22821 

COAL GASIFICATION/CATALYSTS 

Surface structure and mechanisms of gasification catalyst 

ae Quarterly report, May-July 1977, 3:22768 (FE- 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 

Catalytic steam gasification of graphite: effects of intercalated and 

externally added Ru, Rh, Pd, and Pt, 3:22822 
COAL GASIFICA TION/CORROSIVE EFFECTS 

Corrosion behavior of materials in coal-conversion processes, 
3:22727 (CONF-771025-) 

Corrosion chemistry in low oxygen activity atmospheres, 3:22732 
(CONF-771025-) 

Corrosion chemistry in low-oxygen activity atmospheres. 
Characteristic of gasified or incompletely combusted coal, 

3:22733 (CONF- 71025-) 
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Erosion-corrosion of alloys in oxidizing and reducing 
environments, 3:22967 (CONF-771025-) 
Formation of protective layers on alloys in coal gasification 
environments, 3:22734 (CONF-771025-) 
Fracture mechanics and surface chemistry studies of steels for coal 
gasification systems, 3:22737 (CONF-771025-) 
Hot corrosivity of coal gasification products on gas turbine alloys, 
3:22754 (CONF-771025-) 
Weld overlay for corrosion resistance in coal gasification systems, 
3:22735 (CONF-771025-) 
COAL GASIFICATION/ECONOMICS 
Production economics for hydrogen, ammonia, and methanol 
during the 1980-2000 period, 3:24256 (BNL-50663) 
COAL GASIFICATION/ EFFICIENCY 
Analysis of coal hydrogasification processes. Quarterly technical 
progress report, June 1-August 31, 1977, 3:22779 (FE-2565-5) 
Available work energy and coal conversion processes, 3:22823 
COAL GASIFICATION/FLUIDIZED BED 
Development of the Westinghouse coal gasification process: a 
status report, 3:22824 
COAL GASIFICATION/FUEL FEEDING SYSTEMS 
Overview of EPRI activities, 3:22787 (JPL-77-55) 
COAL GASIFICATION/HEAT LOSSES 
Evaluation of coal devolatilization concept. Final report, 3:22756 
(EPRI-AF-608) 
COAL GASIFICATION/MATERIALS 
Design properties of steels for coal conversion vessels, 3:22736 
(CONF-771025-) 
COAL GASIFICATION/MEETINGS 
First international conference on materials for coal conversion and 
utilization, 3:22721 (CONF-771025-) 
COAL GASIFICATION/PILOT PLANTS 
Current status of studies in slaggin — -bed gasification at the 
a) Forks Energy Research Center, 3:22782 (GFERC/IC- 
7/1 
Hydrogasification of brown coal using process heat from high- 
7 nai gas-cooled nuclear reactors, 3:22783 (GFERC/IC- 
/\ 


Quarterly technical progress report, July-September 1977, 3:22769 
(FE-2240-75) 
COAL GASIFICATION/PRESSURE VESSELS 
towns) steels for thick wall pressure vessels, 3:22738 (CONF- 
COAL GASIFICATION/PROCESS DEVELOPMENT UNITS 
Development of the ow coal gasification process: a 
status report, 3:2282 
COAL GASIFICATION/RESEARCH PROGRAMS 
Determination of the mechanisms and rate of alkali transport in 
typical coal gasification processes, 3:22747 (CONF-771025-) 
Overview of AGA activities (Joint US ERDA, American Gas 
Association), 3:22788 (JPL-77-55) 
COAL GASIFICATION/TEST FACILITIES 
Bright prospects for gas from coal in Britain, 3:22812 
COAL GASIFICATION PLANTS/AIR POLLUTION 
Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 
COAL GASIFICATION PLANTS/COMBINED-CYCLE 
POWER PLANTS 
Thermal power plant, 3:23614 
COAL GASIFICATION PLANTS/COMPARATIVE 
EVALUATIONS 
Coal technology program. Quarterly progress report for the 
period ending Rastenibes 30, 1977, 3:22808 (ORNL-5357) 
COAL GASIFICATION PLANTS/DESIGN 
Hydrogasification of brown coal using process heat from high- 
7 rae gas-cooled nuclear reactors, 3:22783 (GFERC/IC- 
/\ 


Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 monthly status report, November 1- 
November 30, 1977, 3:22777 (FE-2434-22) 

Pulverized coal-pressure gasification with air as a topping stage 
for the combined gas/steam turbine process, 3:22701 

COAL —_—- PLANTS/ENVIRONMENTAL 

EFFE 


Coal technology oe. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
Trace elements: analysis of their potential impact from a coal 

gasification facility, 3:22891 (GFERC/IC-77/1) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Alternative fuels demonstration program. Volume I of II, 3:22887 
(ERDA-1547(Vol.1)) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
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plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 

Assessment, selection, and development of Yair pte for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix 2, 3:22889 (FE-1795-3(Pt.2)) 

Proposed synthetic fuels commercial demonstration program: fact 
book, 3:24245 (TID-22777) 

COAL GASIFICATION PLANTS/FAILURES 

Materials research for clean utilization of coal. Quarterly progress 
report, January-March 1977, 3:22781 (FE/6010-11) 

—— GASIFICATION PLANTS/FINANCIAL INCENTIVES 
Cowes asification: an essential element in energy development 
SCO project status), 3:22793 (JPL-77-55) 

ripen synthetic fuels commercial demonstration program: fact 

book, 3:24245 (TID-22777 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Coal extrusion in the plastic states, 3:22948 (JPL-77-55) 

Coal gasification: new challenge for the Beaumont Rotary Feeder, 
3:22790 (JPL-77-55) 

Comparative description of coal ef systems for fixed bed 
pressure gasification, 3:22792 (JPL-77-55) 

Development of coal-feeding systems at the Morgantown Energy 
Research Center (62 references), 3:22791 (JPL-77-55) 

Development of dry coal feeders, 3:22794 (JPL-77-55) 

Drycoal feeder development program at Ingersoll-Rand Research, 
Inc. (Screw feeder), 3:22795 (JPL-77-55) 

Evaluation of ERDA-sponsored coal feed system development, 
3:22797 (JPL-77-55) 

Feeding the feeder, 3:22800 (JPL-77-55) 

Foster-Miller’s development of dry coal feed systems, 3:22796 
(JPL-77-55) 

Gravity flow rate of solids through orifices and pipes, 3:22801 
(JPL-77-55) 

High pressure rotary piston coal feeder, 3:22802 (JPL-77-55) 

Injection of coal by screw feed, 3:22803 (JPL-77-55) 

Novel dry coal feeding concept for high-pressure gasifiers, 
3:22799 (JPL-77-55) 

Pressurized feeding on the GEGAS system, 3:22798 (JPL-77-55) 

Proceedings of the conference on coal feeding systems, 3:22785 
(JPL-77-55) 

Use of twin screw extruders for feeding coal against pressures of 
up to 1500 psi, 3:22804 (JPL-77-55) 

Welcome address, 3:22786 (JPL-77-55) 

COAL GASIFICATION PLANTS/FUNCTIONAL MODELS 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 12. 
Cold-flow model testing of a two-stage entrained-flow slagging 
coal gasifier, 3:22760 (FE-1521-31) 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 12. 
Cold-flow model testing of a two-stage entrained-flow slagging 
coal gasifier (Appendices), 3:22761 (FE-1521-31A) 

COAL GASIFICATION PLANTS/GAS COMPRESSORS 

Design study for high-pressure high-flow oxygen centrifugal 
compressor: phase 1, final report, 3:22806 (MTI-77TR17) 

COAL GASIFICATION PLANTS/HOPPERS 

Lock hopper valves for coal gasification plant service, 3:22805 
(JPL-77-55) 

COAL GASIFICATION PLANTS/INFORMATION SYSTEMS 

Materials research for clean utilization of coal. Quarterly progress 
report, January-March 1977, 3:22781 (FE/6010-11) 

COAL GASIFICATION PLANTS/INSPECTION 

Nondestructive-evaluation needs for coal liquefaction, 3:22826 
(ANL-77-61) 

COAL GASIFICATION PLANTS/MATERIALS 

Behaviour of high temperature alloys in a pilot plant of fluidized 
bed hydrogasification, 3:22725 (CONF-771025-) 

Biaxial creep and fatigue of coal gasification materials, 3:22730 
(CONF-771025-) 

Chemical and physical stability of refractories for use in coal 
gasification, 3:22745 (CONF-771025-) 

Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys and of the corrosive environments, 3:22729 (CONF- 
771025-) 

Design of refractories for resistance to high-temperature erosion/ 
corrosion, 3:22752 (CONF-771025-) 

Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 3:22753 (CONF-771025-) 

Development of techniques for cladding and welding low-alloy 
and Cr-Mo steels, 3:22739 (CONF-771025-) 

~~ studies in coal conversion systems, 3:22728 (CONF- 
771025- 

Evaluation of the fracture toughness of candidate steels for 
arid vessels for coal conversion systems, 3:22740 (CONF- 
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Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels, 3:22748 
(CONF-771025-) 

Inspection techniques for wear- and process-resistant coatings, 
3:22724 (CONF-771025-) 

Materials research for clean utilization of coal. Quarterly progress 
report, January-March 1977, 3:22781 (FE/6010-11) 

Materials research for the clean utilization of coal. Task 2: ceramic 
deformation, fracture, and erosion, 3:22742 (CONF-771025-) 

Materials research for the clean utilization of coal. Task 3: 
chemical degradation, 3:22743 (CONF-771025-) 

Materials research for clean utilization of coal. Quarterly progress 
report, April-June 1977, 3:22780 (FE-3800-12) 

Numerical thermo-mechanical model for refractory concrete liner- 
anchor interactions, 3:22750 (CONF-771025-) 

Program on materials for the gasification of coal, 3:22726 (CONF- 
771025-) 

Selection of refractories for slagging gasifiers, 3:22746 (CONF- 
771025-) 

Sialon refractories from clay and coal, 3:22751 (CONF-771025-) 

Structural materials evaluation for oxygen centrifugal 
compressors, 3:22741 (CONF-771025-) 

Study of heat transfer through refractory lined gasifier vessel 
walls, 3:22749 (CONF-771025-) 

Sulfidation resistant alloy for coal gasification service, 3:22731 
(CONF-771025-) 

Testing and evaluation of refractory linings for coal gasification 
equipment, 3:22744 (CONF-771025-) 

COAL GASIFICATION PLANTS/MATHEMATICAL MODELS 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating Ry Phase II. Volume 14. 
System analysis, 3:22762 (FE-1521- 

COAL GASIFICATION PLANTS/MEASURING 

INSTRUMENTS 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, April-June 1977, 
3:22720 (ANL/FE-49622-9) 

Sampling and analysis requirements for low-Btu gasification of 
coal for electric power generation, 3:22765 - 1545-38) 

COAL GASIFICATION PLANTS/NONDESTRUCTIVE 

TESTING 

Nondestructive-evaluation needs for coal liquefaction, 3:22826 
(ANL-77-61) 

COAL GASIFICATION PLANTS/PLANNING 

Coal gasification: an essential element in energy development 

(WESCO project status), 3:22793 (JPL-77-55 
COAL GASIFICATION PLANTS/PRESSURE VESSELS 

Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, January-March 1977, 3:22767 (FE-2218-9) 

Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, June 1977-August 1977, 
3:22766 (FE-2210-20) 

COAL GASIFICATION PLANTS/PROCESS CONTROL 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, April-June 1977, 
3:22720 (ANL/FE-49622-9) 

COAL GASIFICATION PLANTS/PROCESS HEAT 

Coal gasification. Study on a plant to gasify coal using nuclear 

reactor heat in Saarland, 3:22814 
COAL GASIFICATION PLANTS/SOCIO-ECONOMIC 

FACTORS 

Proposed synthetic fuels commercial demonstration program: fact 
book, 3:24245 (TID-22777) 

Regional studies program. A socioeconomic assessment of energy 
development in a small rural county: coal gasification in Mercer 
County, North Dakota, 3:22717 (ANL/AA-5(Vol.1)) 

Regional studies program. A socioeconomic assessment of energy 
development in a small rural county: coal gasification in Mercer 
County, North Dakota, 3:22718 (ANL/AA-5(Vol.2)) 

COAL GASIFICATION PLANTS/SOLID WASTES 

Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 

COAL GASIFICATION PLANTS/SYSTEMS ANALYSIS 

Coal gasification combined-cycle pilot plant system analysis, 
3:23596 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 14. 
System analysis, 3:22762 (FE-1521-33) 

COAL GASIFICATION PLANTS/VALVES 

Coal gasification valves, phase II. Monthly technical progress 
report, September 1977 (High temperature), 3:22771 (FE-2355- 
1(Rev.0)) 

COAL INDUSTRY 
See also MINERAL INDUSTRY 
China: the World's slumbering coal giant, 3:22941 
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South African coal during 1977, 3:22927 
COAL INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1976, 3:24172 (PB-271089) 
COAL INDUSTRY/FORECASTING 
Coal: the future in South Africa, 3:22990 
COAL INDUSTRY/LABOR RELATIONS 
Tripartite agreement urgently needed for US coal industry, 


3:22923 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 

Energy impact: a community in action (Community in Colorado), 
3:24149 (PB-270450) 

COAL INDUSTRY/TAXES 

Taxation of coal mining: review with recommendations, 3:23003 
(PB-270451) 

COAL LIQUEFACTION 
See also COED PROCESS 
COSTEAM PROCESS 
H-COAL PROCESS 
IN-SITU LIQUEFACTION 
SYNTHOIL PROCESS 

Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 

Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 

Future provision of liquid and gaseous hydrocarbons from coal 
gasification and the long-term prospects for a hydrogen 
technology, 3:23908 

Project lignite. Quarterly technical progress report No. 3, 
October-December 1974, 3:22847 (TID-27915) 

COAL LIQUEFACTION/CATALYSTS 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Annual report, 
June 1, 1976-May 31, 1977, 3:22836 (FE-2321-19) 

COAL LIQUEFACTION/CHEMICAL REACTION YIELD 

Coal liquefaction by rapid gas phase hydrogenation, 3:22850 

COAL LIQUEFACTION/ECONOMICS 
Process development of lignite liquefaction, 3:22841 (GFERC/IC- 
77/1) 

COAL LIQUEFACTION/EFFICIENCY 

Available work energy and coal conversion processes, 3:22823 
COAL LIQUEFACTION/FUEL FEEDING SYSTEMS 

Overview of EPRI activities, 3:22787 (JPL-77-55) 
COAL LIQUEFACTION/ORGANIC SOLVENTS 

Startup solvent selection for the liquefaction of lignite, 3:22849 
COAL LIQUEFACTION/PILOT PLANTS 

Coal Liquefaction Pilot Plant, Cresap, West Virginia. Monthly 

technical progress report, October 1977, 3:22833 (FE-1517-56) 
COAL LIQUEFACTION/RESEARCH PROGRAMS 
More Polish coal mines needed, 3:22925 
COAL LIQUEFACTION PLANTS/AIR POLLUTION 
Coal technology = Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
COAL Trt on os ION PLANTS/COMPARATIVE 

EVALUATIO 

Coal Sauces, rogram. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 

Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 

COAL a ION PLANTS/ENVIRONMENTAL 


pe pai technology Sptemt Quarterly progress report for the 


period ending September 30, 1977, 3:22808 (ORNL-5357) 
COAL LIQUEFA ION PLANTS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Alternative fuels demonstration program. Volume I of II, 3:22887 
(ERDA-1547(Vol.1)) 
COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 
IMPACTS 


Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 

Assessment, selection, and development of procedures for 
ey the environmental acceptability of synthetic fuel 

lants based on coal. as 2, 3:22889 (FE-1795-3(Pt.2)) 

COAL LIQUEFACTION PLANTS/FAILURES 
Materials research for clean utilization of coal. Quarterly progress 

report, January-March 1977, 3:22781 (FE/6010-11) 

COAL LIQUEFACTION PLANTS/FINANCIAL INCE 

synthetic fuels commercial demonstration program: fact 
book, 3:24245 (TID-22777) 

COAL LIQUEFACTION PLANTS/FUEL FEEDING SYSTEMS 
Coal/oil slurry feed pump development, 3:22845 (JPL-77-55) 
Proceedings of the conference on coal feeding systems, 3:22785 

(JPL-77-55) 
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COAL LIQUEFACTION PLANTS/INFORMATION SYSTEMS 

Materials research for clean utilization of coal. Quarterly progress 

rt, January-March 1977, 3:22781 (FE/6010-11) 
COAL LIQUEFACTION PLANTS/MATERIALS 

Alloy evaluation for fossil fuel liquefaction process plants, 3:22828 
(CONF-771025-) 

Application of advanced materials and fabrication technology to 
letdown valves for coal liquefaction service, 3:22829 (CO 
771025-) 

Failure yen | and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 

Materials — for clean utilization of coal. Quarterly progress 

report, January-March 1977, 3:22781 (FE/6010-11) 
COAL LIQUEFACTION PLANTS/MEASURING 
INSTRUMENTS 


Instrumentation and process control for fossil demonstration 
leon Quarterly technical progress report, April-June 1977, 
:22720 (ANL/FE-49622-9 
COAL LIQUEFACTION PLANTS/PROCESS CONTROL 
Instrumentation and process control for fossil demonstration 
lants. Quarterly technical progress report, April-June 1977, 
3.22720 (ANL/FE-49622-9 
COAL LIQUEFACT ION et ap et 
Coal technology program. Quarte: —_ ae for the 
period ending September 30, 1977 :22808 (ORNL-5357) 
COAL LIQUIDS 
Behavior in an electric field of ash particles suspended in a coal- 
derived liquid, 3:2284 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Mass spectrometric analytical services and research activities to 
support coal-liquid characterization research. Annual progress 
report and quarterly report, March 9, 1977-June 8, 1977, 3:22830 
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COAL LIQUIDS/CHEMICAL REACTION YIELD 
oD development of lignite liquefaction, 3:22841 (GFERC/IC- 
/\ 


Research studies for producing liquids by short residence time 
coal hydropyrolysis. Monthly progress report, October 1977, 
3:22838 -2574-4) 

Startup solvent selection for the liquefaction of lignite, 3:22849 

COAL LIQUIDS/FILTRATI ON 

Filtration process and equipment studies for coal liquefaction 
ona. Quarterly report, June-August 1977, 3:22834 (FE- 
2007-38 

COAL LIQUIDS/FRACTIONATION 
Coal perpen 4 rogram. Quarterly leony report for the 
period endin ark 30, Boat S:2tos (ORNL-5357) 
COAL LIQUID 

Fluidized bed dire ties oo hydrocarbon liquids 
(Petroleum feedstock and a coal-oil fraction from Synthoil 
Process), 3:23039 

Upgrading of coal liquids. Monthly technical progress report, 
October 1977, 3:22837 (FE-2566-08) 

COAL LIQUIDS/HYDROGENATION 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1977-August 1977, 3:22713 (FE-2034-8) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 

Upgrading of coal liquids. Monthly technical progress report, 
October 1977, 3:22837 (FE-2566-08) 

COAL LIQUIDS/MUTAGENESIS 
Coal pe pee rogram. Quarterly wy report for the 
Septeiher 30, 1977, 


period en :22808 (ORNL-5357) 
COAL LIQUID: /REFINING 

Catalytic eg es of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 

Upgrading of coal liquids. Monthly technical progress report, 
October 1977, 3:22837 (FE-2566-08) 

Upgrading of coal liquids for use as power generation fuels. 
oer report, February 1976-January 1977, 3:22832 (EPRI- 
AF-444) 

COAL LIQUIDS/STABILITY 

EDS coal liquefaction process development, phase IIIB. Monthly 
technical progress report, October-October 31, 1977, 3:22839 
(FE-2893-4 

COAL LIQUIDS/THERMAL CRACKING 

Development of the CO-Steam process for liquefaction of lignite 

and western subbituminous coals, 3:22840 (GFERC/IC-77/1) 
COAL LIQUIDS/VISCOSITY 

Development of the CO-Steam process for liquefaction of lignite 

and western subbituminous coals, 3:22840 (GFERC/IC-77/1) 
COAL LIQUIDS/YIELDS 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM.-6137) 
COAL MINERS/EDUCATION 
Mining industry in the Ruhr district in the eighties, 3:22930 
COAL MINERS/HEALTH HAZARDS 
Respirable dust control, 3:22991 (BM-IC-8753) 
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COAL MINERS/RESPIRATORS 
Personal protection against respirable dust, 3:23000 (BM-IC-8753) 
Respirable dust control, 3:22991 (BM-IC-8753) 
COAL MINERS/WORKING CONDITIONS 
Mining coal in sub-zero temperatures on top of the world. Part 1 
(Spitsbergen), 3:22921 
National Coal Board report and accounts, March 28, 1976-March 
26, 1977, 3:22917 
— of the Soviet deep mine and openpit coal industry, 
:22922 
COAL MINES/ACID MINE DRAINAGE 
Limestone and lime neutralization of ferrous iron acid mine 
drainage. Final report, January 1974-January 1976, 3:22894 (PB- 
270911 
COAL MINES/DEGASSING 
Utilizing methane from coalbeds, 3:23093 
COAL MINES/DUST COLLECTORS 
Guidelines for selectin, ‘a collectors for use in coal mines, 
3:22995 (BM-IC-875 
COAL MINES/DUSTS 
Control of respirable dust by ventilation, 3:22996 (BM-IC-8753) 
Control of respirable dust by improved water sprays, 3:22999 
(BM-IC-8753) 
MESA’'s Respirable Dust Enforcement Program, 3:22993 (BM-IC- 
8753) 


Overview of the Respirable Dust Research Program, 3:22992 
(BM-IC-8753) 

Personal protection against respirable dust, 3:23000 (BM-IC-8753) 

Reduced generation of airborne respirable dust through deep- 
cutting continuous miners, 3:22912 (BM-IC-8753 

Respirable dust control, 3:22991 (BM-IC-8753) 

Respirable dust measurement, 3:22994 (BM-IC-8753) 

Water infusion for dust control, 3:22997 (BM-IC-8753) 

Wethead dust control, 3:22998 (BM-IC-8753) 

COAL MINES/ELECTRIC GROUNDS 

Mine grounding systems: evaluation of ground beds and ground- 
bed monitors and evaluation of modular ground-wire monitor. 
Annual report, 1 July 1975-15 October 1976, 3:22914 (PB- 


270900) 
COAL MINES/LAND RECLAMATION 
Geologic aspects of environmental planning and reclamation, 
3:22886 (CONF-7604140-) 
COAL MINES/MEETINGS 
Respirable dust control, 3:22991 (BM-IC-8753) 
COAL MINES/MINING LAWS 
MESA’'s Respirable Dust Enforcement Program, 3:22993 (BM-IC- 
8753 


COAL MINES/PLANNING 
Geologic aspects of environmental planning and reclamation, 
3:22886 (CONF-7604140-) 
COAL MINES/SAFETY 
Inherently safe mining systems. Executive summary, 3:22915 (PB- 
271150 
COAL MINES/SAFETY ENGINEERING 
Mining filter with fire protection device, preferably with fire 
extinguishing substances transported by the crude gas, 3:25226 
COAL MINES/VENTILATION 
Control of respirable dust by ventilation, 3:22996 (BM-IC-8753) 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/FINANCING 
UK coal stands ready to face the 21st century challenge, 3:22926 
COAL MINING/FIRE EXTINGUISHERS 
Mining filter with fire protection device, preferably with fire 
extinguishing substances transported by the crude gas, 3:25226 
COAL MINING/GEOLOGICAL SURVEYS 
Geologist’s role in coal mining, 3:22906 (CONF-7604140-) 
COAL MINING/GOVERNMENT POLICIES 
Canada: a question of policies and incentives, 3:22929 
bie oo agreement urgently needed for US coal industry, 
:22923 
COAL MINING/MINING EQUIPMENT 
China: the World’s slumbering coal giant, 3:22941 
National Coal Board report and accounts, March 28, 1976-March 
26, 1977, 3:22917 
COAL MINING/PLANNING 
UK coal stands ready to face the 21st century challenge, 3:22926 
COAL MINING/PRODUCTIVITY 
Australian output and outlook promising, 3:22928 
Canada: a question of policies and incentives, 3:22929 
China: the World's slumbering coal giant, 3:22941 
Mining of coal deposits at great depth in the Federal Republic of 
Germany, 3:22932 
National Coal Board report and accounts, March 28, 1976-March 
26, 1977, 3:22917 
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People’s Republic of China: gearing up for the grand plan (1976), 
3:22924 
People’s Republic of China: gearing up for the grand plan, 3:22920 
COAL MINING/ROCK MECHANICS 
Rock mechanics in brown coal mining, 3:22934 
COAL MINING/SAFETY 
Inherently safe mining systems (continuous). Phase III. Interim 
technical report, 3:22916 (PB-271151) 
COAL MINING/SOCIO-ECONOMIC FACTORS 
Mining industry in the Ruhr district in the eighties, 3:22930 
COAL MINING/STATISTICS 
National Coal Board statistical tables, 1976-1977, 3:22943 
COAL MINING/TAXES 
Taxation of surface and underground coal mining in western 
states. Special report to the governors, 3:23002 (PB-270425) 
COAL PREPARATION 
Small-coal washing system: a factual report on concentrating 
tables in a coal washery, 3:22951 
COAL PREPARATION/EMULSIFIERS 
Emulsification of flotation agents on coal, 3:22954 
COAL PREPARATION PLANTS/CONTROL SYSTEMS 
Latest methods of preparation at UK's Thurcroft colliery, 3:22955 
COAL PREPARATION PLANTS/DESIGN 
Greenwich Collieries: a variation in the art of coal washing by 
jigs, 3:22964 
Latest methods of preparation at UK's Thurcroft colliery, 3:22955 
Western coal deposits pertinent qualitative evaluations prior to 
mining and utilization, 3:22907 (GFERC/IC-77/1) 
COAL PREPARATION PLANTS/DUST COLLECTO) 
Dust-catching system for drying sections in coal washeries, 
3:229 


COAL PREPARATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 
COAL PREPARATION PLANTS/INDUSTRIAL WASTES 
Characterization of substances in products, effluents, and wastes 
from solvent refining coal plant, 3:25025 (BNWL-2100(Pt.3)) 
COAL PREPARATION PLANTS/JIGS 
Greenwich Collieries: a variation in the art of coal washing by 
jigs, 3:22964 
COAL PREPARATION PLANTS/MAINTENANCE 
Maintenance of coal preparation plant, 3:22958 
COAL PREPARATION PLANTS/MATERIALS 
Maintenance of coal preparation plant, 3:22958 
Wear resistant alloys for coal handling equipment, 3:22944 
(CONF-771025-) 
Wear-resistant materials for coal conversion, 3:22945 (CONF- 
771025-) 
COAL PREPARATION PLANTS/OPTIMIZATION 
Theoretical aspects of coal washer performance, 3:22959 
COAL PREPARATION PLANTS/REGULATIONS 
Dust-catching system for drying sections in coal washeries, 
3:22966 
COAL PREPARATION PLANTS/WATER TREATMENT 
Using flocculant economically, 3:22963 
COAL RESERVES/EVALUATION 
Trinidad-Raton basins: a model coal resource evaluation program, 
3:22900 (CONF-7604140-) 
COAL RESERVES/GLOBAL ASPECTS 
World coal, gas, and oil: where it is; who owns it; its future 
importance (World reserves by major country), 3:22911 
COAL TAR/PYROLYSIS 
Pressure effects on the yield and on the microstructure formation 
in the pyrolysis of coal tar and petroleum pitches, 3:22856 
COAL TAR/RHEOLOGY 
Rheological characteristics of coal tar and petroleum pitches with 
and without additives, 3:22870 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/AIR HEATERS 
Support testing and design study evaluation of regenerative air 
ses) Progress report, January-March 1977, 3:24355 (FE- 
2254-5 
COAL-FIRED MHD GENERATORS/COMBUSTORS 
Analysis of a high-temperature coal combustor according to a 
one-dimensional flow model, 3:24362 (ANL/MHD-77-2) 
Computation of reactive turbulent flow within cylindrical 
combustors, 3:24359 (SAND-77-1743) 
Critical contributions in MHD power generation. Quarterly 
215-5) progress report, June 1-August 31, 1976, 3:24341 (FE- 
1 
Research in coal-based magnetohydrodynamics. Quarterly 
technical progress report, April-June 1977, 3:24342 (TID-27893) 





COAL-FIRED MHD GENERATORS/COMPUTER 


COAL-FIRED MHD GENERATORS/COMPUTER 
CALCULATIONS 
GASCON and MHDGAS: FORTRAN IV computer codes for 
fied open gas and condensed-phase compositions in the coal- 
open-cycle MHD system, n :24363 Stet prec dl 
nenedellandon for MHD flows. 


oT -March 1977, 3:24373 (SAND-77- T1168) 
COAL-FIRED M ach 1977, 324875 GAND.THI6 
INSULATORS 


oo gmt my Fo and evaluation of MHD-ma 
tember 1977, 3:24357 FE /e010-) 
) MHD GE TORS/ELECTROD 
“Hecke testing, and evaluation of MHD- ae 
Quarterly report, April-June 1977, 3:24356 (FE/6010-2) 
pats ey oe testing, and evaluation of MHD materials and 


Quarterly report, April 1-June 30, 1977, 
3:24 24368 (FE-2248 1 5) 


, and evaluation of MHD-materials. 
rt, July-September 1977, 3:24357 (FE/6010-9) 

Evaluation of dle ees materials for slagging MHD generators, 
3:24348 (CONF-771025-) 

COAL-FIRED MHD GENERATORS/FLOW MODELS 

Characterization toe, coal-fired MHD generators. 
Quarterly report No. 2, October 1- 
December 31, 1976 (Negative ion formation, electron/slag 
interaction, and alkali/slag interaction), 3:24364 (ARI-RP-31) 

Characterization o ae wees coal-fired MHD generators. 
Quarterly techni rt No. 3, January 1-March 31, 
1977 (Negative ion seve electron/slag interaction, and 
alkali/slag interaction), 3:24365 (ARI-RP-32) 

Characterization of open-cycle coal-fired MHD generators. 
Revision A. Quarterly technical s report No. 4, April 1- 
June 30, 1977 (Negative ion formation, electron/sla; 
interaction, an (Negative i interaction), apne = 

Numerical codes +~ MHD flows. y technical 
report, July-September 1976, 3:24371 GAND.Tr-i6 1656 

Numerical codes for MHD flows. Quarterly ropes 
report, October-December 1976, 3: 24372 ( (SANDTT i il 

Numerical codes for MHD flows. rly technical am 
report, January-March 1977, 3:24373 (SAND-77- 16 

Numerical codes for MHD flows. Quarterly technical progress 

report, April-June 1977, 3:24374 (SAND_17.1659) 
COAL-FIRED MHD GENERATORS/FUEL FEEDING 


nent testing for CDIF, 3:24358 (JPL-77-55) 
HD GENERATORS/MATERIALS 
ba en in MHD power generation, 3:24353 (CONF- 
1025- 
Development and evaluation of materials for MHD power 
generation, 3:24350 (CONF-771025-) 
PCO - “s) and evaluation of MHD-materials, 3:24351 
HD genera enerator development, 3:24352 (CONF-771025-) 
Tests of refractories for MHD air heater applications, 3:24349 
(CONF-771025-) 
COAL-FIRED MHD Se eee TESTING 
Critical contributions in MHD power generatio ly 
a progress report, hele 1-August 31, 1976, 3:24341 (FE- 
Development, testing, and evaluation of MHD-materials. 
Quarterly report, April-June 1977, 3:24356 (FE/6010-2) 
Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, April 1-June 30, 1977, 
3:24368 (FE-2248-1 15) 
Development, a and evaluation of MHD-ma' 
ly report, July-September 1977, 3:24357 (FE/6010-9) 
Saas MHD GE TORS/MATHEMATICAL 


Critical contributions in MHD power generation. rly 
TO progress report, June 1-August 31, 1976, 3:24341 (FE- 
COAL-FIRED MHD GENERATORS/PERFORMANCE 
TESTING 


Development program for MHD power my eneration. Quarterly 


report, January 1976-March 1976, 3:24340 (FE-2015-9) 
pg tae eo bese mapeschy erode PLANTS 
esearch in magnetohydrodynamics np 
technical pro; rt, April-June 1977, 3:24 (TID-27893) 
COAL-FIRE HD GENERATORS/RESEARCH PROGRAMS 
Critical contributions in MHD power generation. Quarterly 
TOS progress report, June 1-August 31, 1976, 3:24341 (FE- 
Development program for MHD power generation. Quarterly 
report, January 1976-March 1976, 3:24340 (FE-2015-9) 
Development, testin pt and evaluation of MHD-materials. 
ee report, Jul tember 1977, 3:24357 ——” 
COAL-FIRED MHD G TORS/SEED RECOVER 
Characterization of -cycle coal-fired MHD ieee. 
Quarterly technical summary report No. 2, October 1- 
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December 31, 1976 (Negative ion formation, electron/slag 
interaction, and alkali/: interaction), 3:24364 (ARI-RP-31) 

Characterization of o} ee coal-fired MHD generators. 
Quarterly tec eeeey Spee No. 3, January 1-March 31, 
1977 (Negative ion area electron/slag interaction, and 

slag interaction), 3:24365 (CARLRP-) 

Characterization of open-cycle coal-fired MHD generators. 
Revision A. Quarterly technical summary report No. 4, April 1- 
June 30, 1977 cheat ve ion formation, electron/: 
interaction, and and alkali/sla interaction), 3:24369 2478-4) 

COAL-FIRED MHD GE TORS/SLAGS 

Characterization wt ne coal-fired MHD generators. 
Quarterly techni eport No. 2, October 1- 
December 31, 1976 (Negative ative ion ty sae mg electron/slag 
interaction, and alkali/slag interaction), 3:24364 (ARI-RP-31) 

Characterization of open-cele coal-fired MHD generators. 
Quarterly techni rt No. 3, January 1-March 31, 
1977 (Negative ion faniend ectron/slag interaction, and 
alkali/slag interaction), 3:24365 (ARI-RP-32) 

Characterization of open-cycle coal-fired MHD generators. 
Revision A. Quarterly technical a report No. 4, April 1- 
June 30, 1977 Nees tive ion formation, 2478-4) 


interaction, and ahr peers 3:24369 
Coal slag phenomena in MHD generators, 3:24366 (CONF- 
ooo codes for MHD flows. Quarterly technical progress 


771025- 
ril-June 1977, 3:24374 (SAND-77-1659) 
COAL-FIRE! MHD GENERA TORS/SUPERCONDUCTING 


Development program for MHD power generation. Quarterly 
report, January 1976-March 1976, 3:24340 (FE-2015-9) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
MHD generator component development. Quarterly report, 
January-March 1977, 3:24370 2519-1) 
COAL-FIRED MHD GENERATORS/TURBULENT FLOW 
Transient behavior of the fluid and electrical properties in the 
iy amma layer of an MHD channel, 3:24375 (SAND- 
-195 
COAL-FIRED MHD GENERATORS/WORKING FLUIDS 
GASCON and MHDGAS: FORTRAN IV computer codes for 
calculating gas and condensed-phase compositions in the coal- 
fired open-cycle MHD system, 3:24363 (ANL/MHD-77-4) 
COARSE CONTROL RODS 
See SHIM RODS 
COASTAL REGIONS/WATER WAVES 
Preliminary design of an offshore breakwater as protection from 
hurricane waves at Anna Maria Key, Gulf Coast, Florida, 
3:25246 (SAN-235P13-39(Vol.2)) 
COASTAL REGIONS/WIND POWER 
Coastal zone wind 7355 Annual progress report, 15 March 
1977-15 June na. 3:23550 (RLO-2344-5) 
COATED FUEL PAR 
Coated —- fuel an for pressurized water reactors, 
3:23772 
COATINGS 
See also PROTECTIVE COATINGS 
COATINGS/RESEARCH PROGRAMS 
Tokamak first-wall coating program development, 3:25577 
(SAND-77-1027) 
COBALT/CATALYTIC EFFECTS 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIID, 3:22819 
COBALT/CHEMICAL ANALYSIS 
Heavy metals in Chesapeake Bay sediments. Technical completion 
report, July 1972-June 1975, 3:25141 (PB-270655) 
COBALT 58/RADIOECOLOGICAL CONCENTRATION 
Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 
COBALT 60/RADIOACTIVE WASTE PROCESSING 
Application of natural zeolites of Uzbekistan for purification of 
low-active sewage. 2. Sorption of radiocobalt, 3:23183 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
HASTELLOY X 
HAYNES ALLOYS 
UDIMET ALLOYS 
COBALT ALLOYS/CRYSTAL FIELD 
Crystal field effects in Laves and other rare earth iron and rare 
earth cobalt compounds, 3:24659 
COBALT ALLOYS/LAVES PHASES 
= in reorientations in the rare earth-cobalt Laves phases, 3:24678 
COBALT ALLOYS/MICROSTRUCTURE 
Consideration of catalyst pore structure and asphaltenic sulfur in 
the desulfurization of resids, 3:23041 
COBALT BASE ALLOYS/CORROSION 
Corrosion chemistry in low oxygen activity atmospheres, 3:22732 
(CONF-771025-) 





MAY 31, 1978 


Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 3:22753 (CONF-771025-) 

Fireside Corrosion Task I: gas turbine materials tests in the 
combustion products of coal derived fuels, 3:22972 (CONF- 
771025-) 

Hot corrosivity of coal gasification products on gas turbine alloys, 
3:22754 (CONF-771025- 

COBALT COMPLEXES/CATALYTIC EFFECTS 

Seve one-step synthesis of annelated pyridines, 

:247 


COBALT COMPLEXES/DECOMPOSITION 
Mechanism of hydrogen evolution from hydridocobaloxime (As a 
function of perchloric acid concentration), 3:24773 
ED PROCESS 


Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 
RATION/EFFICIENCY 
Combined heat and electricity generation as a way to saving 
primary energy, 3:24194 
Energy utilization efficiency of fuel oil and its analysis, as applied 
to Belorussia, 3:23653 
COINCIDENCE SPECTROMETRY/MULTI-CHANNEL 
ANALYZERS 
Operations manual for the megachannel gamma-ray coincidence 
system (Use with PDP-8 computer), 3:24977 (UCID-17603) 
COKE/CRYSTAL DEFECTS 
Raman spectra, effective Debye parameter and magnetoresistance 
of graphitized cokes, 3:22871 
COKE/ELECTRON SPIN RESONANCE 
“— oy to carbon: a study of the electron spin resonance, 
:2287 
COKE/MECHANICAL PROPERTIES 
Coal petrography in the evaluation of S.A. coals, 3:22704 
Contribution to the study of the cokability of coals rich in 
inertinite, 3:22869 
COKE/PRODUCTION 
Petroleum-based carbon, 3:23048 
Pressure effects on the yield and on the microstructure formation 
in the pyrolysis of coal tar and petroleum pitches, 3:22856 
Production of rubbly culm coke from lignite, 3:22705 
COKE/THERMAL STRESSES 
Thermal breakdown of coke in the blast furnace, 3:22875 
COKE OVENS/BY-PRODUCTS 
Investigation of production of highly refined benzene by two- 
stage hydrogenation, 3:22858 
COKE OVENS/COOLING SYSTEMS 
Utilization of purified effluents in circulating water supply systems 
in woe Dae 3:22708 
COKE OVENS/REMOTE CONTROL 
Logic devices for automatic displacement setting in remote- 
control systems for coke-oven machines, 3:22707 
COKE-OVEN GAS 
See COAL GAS 
COKING/CHEMICAL EFFLUENTS 
Source testing of a stationary coke-side enclosure. Volume I. 
Burns Harbor Plant, Bethlehem Steel Corporation, Chesterton, 
Indiana, 3:25067 (PB-270686) 
COLD NEUTRONS/FOCUSING 
Device for guiding a subthermal neutron beam and focussing 
device made of micro-neutron guides (Patent), 3:24036 
COLD PLASMA/HYDROMAGNETIC WAVES 
Finite amplitude effects in the propagation and interaction of m = 
0 torsional hydromagnetic waves, 3:25424 
COLD PLASMA/PLASMA WAVES 
Phase velocity, ray velocity, and group velocity surfaces for a 
magneto-ionic medium, 3:25427 
COLD PLASMA/SHOCK WAVES 
Shocks and solitons in a steady plasma flow, 3:25432 
COLD PLASMA/SOLITONS 
Shocks and solitons in a steady plasma flow, 3:25432 
COLD TRAPS 
Method and device for regenerating cold traps in liquid metal 
systems (Patent), 3:23940 
COLLIERIES 
See COAL MINES 
COLLIMATORS/DESIGN 
— n study of a time of flight small-angle diffractometer for a 
ulsed neutron source, 3:24974 (CONF-77 1077-4) 
COLLISION MATRIX 
See S MATRIX 
COLLISIONLESS PLASMA/BERNSTEIN MODE 
Two-dimensional and three-dimensional BGK waves, 3:25434 
COLLISIONLESS PLASMA/ELECTROMOTIVE FORCE 
———— field generation due to ponderomotive force in a plasma, 


:2 
COLLISIONLESS PLASMA/SOLITONS 
—_ Vries solitons with different co-ordinate stretchings, 
72542 


COMBINED-CYCLE POWER PLANTS/LURGI PROCESS 


COLLISIONLESS PLASMA/TURBULENCE 
— description of average trajectories in turbulent plasmas, 
:25411 
COLOMBIA/RESEARCH PROGRAMS 
Center for the Integral Development of "Las Gaviotas”, 3:23340 
(ERDA-tr-288) 
COLOMBIA/TECHNOLOGY UTILIZATION 
Center for the Integral Development of "Las Gaviotas”, 3:23340 
(ERDA-tr-288) 
COLOR MODEL/CASCADE SHOWERS 
Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 
COLORADO/COAL DEPOSITS 
Stratigraphy of the coals of the San Juan basin, 3:22901 (CONF- 


7604 140-) 
COLORADO/COAL RESERVES 
Trinidad-Raton basins: a model coal resource evaluation program, 
3:22900 (CONF-7604140-) 
COLORADO/NATURAL GAS DEPOSITS 
Rock geometry/mechanics study of the western tight gas 
reservoirs, 3:23087 (UCRL-13778) 
COLORADO/TAXES 
Taxation of surface and underground coal mining in western 
states. a report to the governors, 3:23002 (PB-270425) 
COLUMBI 
See NIOBIUM 
COMBINED CYCLES/PROCESS CONTROL 
Using process computers for system — and power station 
use in interconnected operation, 3:2367: 
COMBINED-CYCLE POWER PLANTS 
Coal gasification combined-cycle pilot plant system analysis, 
3:23596 
COMBINED-CYCLE POWER PLANTS/COAL 
GASIFICATION PLANTS 
Thermal power plant, 3:23614 
COMBINED-CYCLE POWER PLANTS/ 
COMMERCIALIZATION 
Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Fifth 
technical progress report, October 16, 1977-November 15, 1977, 
3:23606 (APAE-2483-5) 
COMBINED-CYCLE POWER PLANTS/COST BENEFIT 
ANALYSIS 
Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Fifth 
technical progress report, October 16, 1977-November 15, 1977, 
3:23606 (APAE-2483-5) 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Design report. Volume 15. Conceptual design of a commercial 
plant, 3:22763 (FE-1521-34) 
Pulverized coal-pressure gasification with air as a topping stage 
for the combined gas/steam turbine process, 3:22701 
Steam-gas power plant (Patent), 3:23593 
Technical construction and operational experience of the gas 
turbine power plant TE Brestanica in Yugoslavia, 3:23 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 
Design report. Volume 15. Conceptual design of a commercial 
plant, 3:22763 (FE-1521-34) 
COMBINED-CYCLE POWER PLANTS/EFFICIENCY 
Improvements in energy transforming engineering, 3:23594 
COMBINED-CYCLE POWER PLANTS/ENVIRO 
IMPACTS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
Environmental considerations in advanced energy conversion 
technology assessments, 3:25156 
Environmental assessment of advanced energy conversion 
technologies, 3:25157 
COMBINED-CYCLE POWER PLANTS/FEASIBILITY 
STUDIES 
Design report. Volume 15. Conceptual design of a commercial 
plant, 3:22763 (FE-1521-34) 
COMBINED-CYCLE POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Analysis of power cycles with centrifugal fluidized bed coal 
combustion, 3:23645 
Fluidized bed adiabatic combustor power plants: concepts and 
comparisons, 3:23613 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Analytical investigation of thermal barrier coatings on advanced 
power generation gas turbines, 3:23624 (N-77-27495) 
COMBINED-CYCLE POWER PLANTS/LOAD 
MANAGEMENT 
Investigation of characteristics of MHD power stations to cover 
a loads (Combined MHD-steam turbine power plant), 
COMBINED-CYCLE POWER PLANTS/LURGI PROCESS 


Technical and economic perspectives of the energy production by 
coal, 3:24246 





COMBINED-CYCLE POWER PLANTS/MATHEMATICAL 


a la POWER PLANTS/MATHEMATICAL 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 14. 
System analysis, 3:22762 (FE-1521-33) 
COMBINED-CYCLE POWER PLANTS/OPERATION 
Investigation of characteristics of MHD power stations to cover 
= loads (Combined MHD-steam turbine power plant), 


3:24343 
COMBINED-CYCLE POWER PLANTS/PERFORMANCE 
Performance o' kag and combined cycles —— on 
fuels produced by in-situ gasification of lignite, 3:23657 


Problems of analysis of the power povedek. om ofa a capacity 
ay oe power station (Combined M 
power plant), 3:24347 
COMBINE CYCLE POWER PLANTS/PLANNING 
Pressurized fluidized bed pilot plant for production of electric 
power using high sulfur coal, 3:23643 
es CLE POWER PLANTS/RESEARCH 


D-turbine 


Combined cycle research program. Quarterly technical i 
report No. 2, October 1-December 31, 1976, 3:23608 (Mr 
2295-T 18-2) 

Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
COMBINED-CYCLE POWER PLANTS/REVIEWS 
Coal fired combined cycle for electric power generation, 3: — 
COMBINED-CYCLE POWER PLANTS/ O-ECONOMI 
FACTORS 
Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Fifth 
technical progress report, October 16, 1977-November 15, 1977, 
3:23606 (APAE-2483-5) 
COMBINED-CYCLE POWER PLANTS/SYSTEMS ANALYSIS 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 14. 
System analysis, 3:22762 (FE-1521-33) 
COMBINED-CYCLE POWER PLANTS/TECHNOLOGY 
ASSESSMENT 


Fluidized bed adiabatic combustor power plants: concepts and 
comparisons, 3:23613 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/COMPARATIVE EVALUATIONS 
Assessment of advanced technology for direct combustion of coal, 
3:22980 (HCP/T 1216-0001) 
COMBUSTION/MEETINGS 
Combustion of cellulosic fuels. Combustion technology for 
pollution control, 3:22985 
COMBUSTION/SWIRL FLOW 
Swirling flow combustion, 3:24815 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
ag cope a CHAMBERS/FLAME PROPAGATION 
Flame wall quenching in a single compression engine, 3:24575 
COMBUSTION CHAMBERS/HEAT NSFER 
Computation and measurement of local and mean heat 
transmission in cylindrical combustion chambers (Ph.D. thesis), 
3:23652 (DOE-tr-36) 
COMBUSTION CHAMBERS/OPERATION 
Progress report on a sink-vortex combustion chamber, 3:24616 
COMBUSTION CHAMBERS/PERFORMANCE TESTING 
Computation and measurement of local and mean heat 
transmission in cylindrical combustion chambers (Ph.D. thesis), 
3:23652 (DOE-tr-36) 
Le ress report on a sink-vortex combustion chamber, 3:24616 
IMBUSTION KINETICS/MEETINGS 
“Gener of combustion in engines. New approaches to fuels and 
chemicals by pyrolysis, 3:24818 
COMBUSTION PRODUCTS/CARCINOGENESIS 
Review of methods for assessing the carcinogenic hazards from 
os TI energy technologies. Technical report, 3:23001 (PB- 
COMBUSTION PRODUCTS/CHEMICAL COMPOSITION 
GASCON and MHDGAS: FORTRAN IV computer codes for 
calculating gas and condensed-phase compositions in the coal- 
fired open-cycle MHD system, 3:24363 (ANL/MHD-77-4) 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Fireside Corrosion Task I: gas turbine materials tests in the 
105) products of coal derived fuels, 3:22972 (CONF- 
COMBUSTION PRODUCTS/PHASE TRANSFORMATIONS 
GASCON and MHDGAS: FORTRAN IV computer codes for 
——— gas and condensed-phase compositions in the coal- 
a a MHD system, 3:24363 (ANL/MHD-77-4) 
COMBU 


See also BURNERS 
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COMBUSTION CHAMBERS 
COMBUSTORS/EXHAUST GASES 
Characteristic time emissions correlations and sample 
optimization: GT-309 ak turbine combustor, 3:24933 
COMBUSTORS/FLASHBACK 
Preliminary 4 of flashback in prevaporizing-premixing 
combustors, 3:2457 
COMBUSTORS/FLOW MODELS 
Analysis of a high-temperature coal combustor according to a 
one-dimensional flow model, 3:24362 (ANL/MHD-77-2) 
Computation of reactive turbulent flow within cylindrical 
combustors, 3:24359 (SAND-77-1743) 
COMBUSTORS/FUEL FEEDING SYSTEMS 
Coal feed component testin; ms for CDIF, 3:24358 (JPL-77-55) 
COMBUSTORS/OPERATI 
Total hazardous waste dis: 
COMBUSTORS/OPTIM 
Research in — magnetohy drodynamics. Quarter] 
technical pro, rt, reo: ge 1977, 3:24342 (T 1D-27893) 
COMBUSTORS, ORMANCE TESTING 
Emission behavior of aerodynamically stabilized, lean, premixed 
combustion, 3:24609 
Preliminary a of flashback in prevaporizing-premixing 
combustors, 3 
Quenching of nitric-oxide formation in methane-air flames by 
secondary-air injection, 3:23298 
COMMERCIAL BUILDINGS/AIR CONDITIONING 
Industrial heat pum al and heat recovery facilities, 3:24450 
~e am a om yton/Rankine space conditioning system, 


4452 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Energy conservation design manual for new nonresidential 
buildings, 3:24207 

Energy cost reduction in retailing (Handbook), 3:24206 

Energy cost reduction for automotive service facilities 
(Handbook), 3:24331 

COMMERCIAL BUILDINGS/ENERGY MANAGEMENT 

Energy cost reduction in retailing (Handbook), 3:24206 

COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONERS 
Initial operation of a solar building test facility, 3:23443 
COMMERCIAL BUILDINGS/SOLAR CELL ARRAYS 

Battery storage performance requirements for terrestrial solar 
photovoltaic power systems. Final report, 3:23354 (ANL/ 
OEPM-77-3 

COMMERCIAL BUILDINGS/SOLAR COOLING SYSTEMS 

Commercial applications of solar total energy systems. Third 

quarterly progress report, November 1, 1976-January 31, 1977, 
3 23410 (AL RDA-13203) 

Solar heating and cooling of buildings, Phase 1 (non-residential). 
Recommendation for solar heating and cooling demonstrations 
as an integrated package, 3:23431 (COO/2688-1) 

COMMERCIAL BUILDINGS/SOLAR HEATING SYSTEMS 

Commercial applications of solar total energy systems. Third 
quarterly progress report, November 1, 1976-January 31, 1977, 
3:23410 (AI-ERDA-13203) 

Initial operation of a solar building test facility, 3:23443 

Solar heating and cooling of buildings, Phase 1 (non-residential). 
Recommendation for solar heating and cooling demonstrations 
as an integrated package, 3:23431 (COO/2688-1) 

COMMERCIAL BUILDINGS/SPACE HEATING 

Industrial heat pumps and heat recovery facilities, 3:24450 

= ~ permemcaae Brayton/Rankine space conditioning system, 
4452 
COMMERCIAL BUILDINGS/TOTAL ENERGY SYSTEMS 

Commercial applications of solar total energy systems. Third 
quarterly progress report, November 1, 1976-January 31, 1977, 
3:23410 (AI-ERDA-13203) 

COMMERCIAL SECTOR/ELECTRIC POWER 

Electric Utility Rate Design Study: rate experiments involving 
smaller customers, Topic 3, 3:24277 (NP-22514) 

Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 
sah pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 


Leeonge combustion, 3:24490 
TIO) 


22541 
Typical electric bills, 1977: residential, commercial, industrial, 
3:24262 (FPC-R-90) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 
aa * ey conservation for grocery stores, 3:24451 (PB- 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Energy consumption in commercial industries by census division, 
1974, 3:24327 (PB-268851) 
Fuels and energy data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 
COMMERCIAL SECTOR/PEAK-LOAD PRICING 
Electric Utility Rate Design Study: the development of various 
pricing approaches, Topic 1.3, 3:24273 (NP-22510) 
Electric Utility Rate Desi: Study: customer acceptance, Topic 
10.2, 3:24283 (NP-22520 
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COMMERCIAL SECTOR/POWER DEMAND 
Potential for load management in selected commercial and 
industrial facilities. Final report, 3:24309 (PB-271082) 
COMMUNICATIONS 
See also DATA TRANSMISSION 
Will lightwave communications be useful, 3:24821 (BNL-23540) 
COMMUNICA TIONS/ENERGY CONSERVATION 
Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB-270977) 
COMMUNICATIONS/ENERGY EFFICIENCY 
Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB-270977) 
/COAL INDUSTRY 
Energy t: a community in action (Community in Colorado), 
‘ 24149 | 'B-270450) 
COMMUNITIES/ENERGY SOURCE DEVELOPMENT 
Compilation of raw data on energy-impacted communities, 
including characteristics, conditions, resources, and structures 
for Colorado, Montana, North Dakota, South Dakota, Utah, 
and Wyoming, 3:24148 (PB-270449) 
Socio-economic impacts and Federal assistance in energy- 
development impacted communities, Region VIII, 3:24147 (PB- 


27 
COMMUNITIES/FEDERAL ASSISTANCE PROGRAMS 

Socio-economic impacts and Federal assistance in energy- 
ey) impacted communities, Region VIII, 3:24147 (PB- 
270431 

COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
COMPOSITE MATERIALS/PRODUCTION 

Feasibility of utilizing solid wastes for building materials. 
Executive summary, 3:24485 (PB-271007) 

COMPOUND PARABOLIC CONCENTRATORS/DESIGN 

Conceptual desi a. of a 5x CPC for solar total energy systems, 
3:23459 (CONF-770953-5) 

Performance and testing of a stationary concentrating collector 
(Compound parabolic concentrators coupled to tubular 
evacuated receivers), 3:23461 (CONF-770953-7) 

COMPOUND PARABOLIC CONCENTRATORS/ 

PERFORMANCE 

Conceptual design of a 5x CPC for solar total energy systems, 
3:23459 (CONF-770953-5) 

COMPOUND PARABOLIC CONCENTRATORS/ 

PERFORMANCE TESTING 

CPC thermal collector test plan, 3:23460 (CONF-770953-6) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 

DESIGN 

Conceptual design of underground compressed air storage electric 
power systems, 3:23656 

COMPUTER CODES/A CODES 

ACORN: a computer program for plotting fault trees (In 
FORTRAN for CDC Cyber 74), 3:23172 (BNWL-2144) 

AITRAC: Augmented Interactive Transient Radiation Analysis 
oe User's information manual, 3:24913 (SAND-77- 

Interactive plotting package using the 6600 CDC and DTC 300/S 
terminal (PLOT, LINE, TEXT 1, AXIS, V LINE, H LINE, 
BOX, ORDER for drawing graphs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
(BNL-22557) 

COMPUTER CODES/B CODES 

Basic linear wy subprograms for FORTRAN usage (BLAS, in 
FORTRAN and assembly language for IBM 360/67, CDC 6600 
and 7600, and Univac 1108), 3:25597 (SAND-77-0898) 

BBC users manual (In LRLTRAN for CDC 7600 and STAR), 
3:25369 (UCID-17124(Rev.1)) 

Interactive plotting package using the 6600 CDC and DTC 300/S 
terminal (PLOT, LINE, TEXT 1, AXIS, V LINE, H LINE, 
BOX, ORDER for drawing graphs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
(BNL-22557) 

COMPUTER CODES/BIBLIOGRAPHIES 

Survey of particle codes in the Magnetic Fusion Energy Program, 

3:25410 (DOE/ET-0003) 
COMPUTER CODES/C CODES 

Couple M: a computer program which models thermal-hydraulic 
and dimensional change behavior of a multi-pin FBR fuel 
assembly, 3:23844 (HEDL-TME-77-96) 

Program CYCLE: a Rankine cycle analysis routine (For solar- 
thermal electricity production for Sandia’s Solar Community 
study), 3:23457 (SAND-74-0099(Rev.)) 

Tabulation of the current population survey tapes (CPSTAB 
code), 3:25160 (UCID-3973) 

COMPUTER CODES/CHARGES 

States and electric utility regulation (Dissatisfaction with 

regulatory process and higher prices), 3:24308 (PB-270733) 


COMPUTER CODES/R CODES 


COMPUTER CODES/D CODES 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 

COMPUTER CODES/E CODES 

EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry. User's manual, 
3:25487 (UCID-17621) 

COMPUTER CODES/ERRORS 
Preliminary report on GRUMP: a symbolic FORTRAN dump 
(For CDC 6600), 3:25596 (LBL-6762) 
gain trta CODES/F CODES 
— uter program for determining the thermodynamic properties 
reon refrigerants, 3:23521 (UTEC-ME-76-212) 

Oscil loscope trace photograph digitizing system (TRACE) 

AWTEK code ), 3:24969 (SAND-77-0355) 
COMPUTER CODES/G CODES 

GNASH: a preequilibrium, statistical nuclear-model code for 
calculation of cross sections and emission spectra (In 
FORTRAN for CDC 7600), 3:25366 (LA-694 

Preliminary report on GRUMP: a symbolic FORTRAN dump 
(For CDC 6600), 3:25596 (LBL-6762) 

Stability of flow from a nuclear cavity. Final report (GANDLF), 
3:25003 (UCRL-13799) 

Trace metal a in saline waters affected by geothermal 
brines (GEOCHEM), 3:23493 (UCRL-13790) 

COMPUTER CODES/H CODES 

Backfill materials for underground power cables, Phase I. Interim 
report. Thermal resistivity measurement methods, backfill 
treatments, heat and moisture flow analysis (HEAT), 3:23669 
(EPRI-EL-506) 

HOPI: on-line injection optimization program, 3:24961 (BNL- 
50741) 

Interactive plotting package using the 6600 CDC and DTC 300/S 
terminal 1p PLOT, LINE, TEXT 1, AXIS, V LINE, H LINE, 
BOX, ORDER for drawing graphs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
(BNL-22557) 

Solar Pilot Plant, Phase I. Preliminary design report. Volume II, 
Book 2. Central receiver optical model users manual. CDRL 
item 2 (HELIAKI code), 3:23401 (SAN/1109-8/3) 

User's manual for FORTRAV IV HEMP 3D (For CDC 7600), 
3:25380 (UCRL-52359) 

COMPUTER CODES/L CODES 

Electric Utility Rate Design Study: demonstration of the use of 
the Westinghouse model LOOPEAK, To 505) 6 (For impact of 
control on certain loads), 3:24305 (NP-22 

Interactive plotting package using the 6600 CDC and DTC 300/S 
terminal (PLOT, LINE, TEXT 1, AXIS, V LINE, H LINE, 
BOX, ORDER for drawing graphs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
(BNL-22557) 

States and electric utility regulation (Dissatisfaction with 
regulatory process and higher prices), 3:24308 (PB-270733) 

COMPUTER CODES/M CODES 

MALAPROP user's guide (For simulating laser light propagation, 

for CDC7600), 3:25381 (UCID-17561) 
COMPUTER CODES/N CODES 

NACHOS: a finite element computer pro for incompressible 
flow problems. Part II. User’s manual, 3:24898 (SAND-77- -1334) 

NEWCAS: an interactive computer program for particle size 
analysis (PDP 11/70), 3:24826 (PNL-2405) 

NOSPLOT: a computer program for plotting SCORS output on a 
Tektronix terminal (For CDC 6600/7600, in FLECS), 3:25598 
(SAND-77-1123) 

COMPUTER CODES/O CODES 

Interactive plotting package using the 6600 CDC and DTC 300/S 
terminal (PLOT, LINE, TEXT 1, AXIS, V LINE, H LINE, 
BOX, ORDER for drawing graphs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
(BNL-22557) 

COMPUTER CODES/P CODES 

Interactive plotting package using the 6600 CDC and DTC 300/S 
terminal (PLOT, LINE, TEXT 1, AXIS, V LINE, H LINE, 
BOX, ORDER for drawing gra hs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
(BNL-22557) 

Numerical modeling in support of the lon lume 
transformation study, 3:25048 (BNWL- §100(Pt.5)) 

PADLOC: a one-dimensional computer program = calculating 
coolant and plateout fission product concentrations (HTGR), 
3:23776 (GA-A-14401) 

PICACS, 3:25378 (SAND-77-0072) 

COMPUTER CODES/R CODES 

RAFT: a computer program for fault tree risk calculations (In 
FORTRAN for CDC Cyber 74-18), 3:23173 (BNWL-2146) 

RT11LIB: a library of subroutines for transferring data between a 

PDP-11 and CDC-6600, 3:25603 (SAND-77-8271) 





COMPUTER CODES/S CODES 


COMPUTER CODES/S CODES 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simvlation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 

Modifications of SUPORT, a linear boundary value problem 
solver: Part I. tag orthonormalization P ayar auxiliary 
— value problem, disk or tape storage, 3:255 (SAND-77_- 
132 


NOSPLOT: a phew ney fe cbc for plotting SCORS output on a 
Tektronix terminal 6600/7600, in FLECS), 3:25598 
(SAND-77-1123) 


ne veers structural code (third edition), 3:24829 (SAND- 


77-82 
SLED ZED program ‘or Klystrom fields and operating parameters, in 
N), 3:24959 (SLAC-TN-77-1) 
Solr 4 Plant, Phase I. Preliminary design report. Volume II, 
simulation model and computer program 
Sen tions. CDRL item 2 (SPP dynamics simulation program), 
an :2 (SAN/1109-8/4) 
tiffness and flexibility element for SAP4, 3:25379 (UCID-17654) 
COMPUTER CODES/T CODES 
Interactive on peters using the 6600 CDC and DTC 300/S 
terminal (P INE, TEXT 1, AXIS, V LINE, H LINE, 
BOX, ORDER for drawing hs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
INL-22557) 
PUTER CODES/U CODES 
“= Orit for UCMD 87: generation of windows 
on BB a ks e copes. (SAND-77-1609) 


at a age pactage usin the 6600 CDC and DTC 300/S 
terminal (PLOT 1, AXIS, V LINE, H LINE, 
BOX. O ORDER for drawing 


hs in FORTRAN extended 
version 4 for CDC 6600 and DTC 300/S terminal), 3:25591 
(BNL-22557) 


Recent advances in bound state quantum electrodynamics, 3:25319 
SLAC-PUB-1966) 
COMPUTER CODES/W CODES 
Von Neumann stability of the WONDY wavecode for 
thermodynamic equations of state, 3:25282 (SAND-77-0934) 
COMPUTER GRAPHICS/COMPUTER CODES 
Interactive plottin kage using the 6600 CDC and DTC 300/S 
terminal, 3:25591 (BNL-22557) 
NOSPLOT: a computer program for plotting SCORS output on a 
Tektronix terminal, 3:25598 (SAND-77-1123) 
= ord ae for UCMD 87: generation of windows, 
pty 


See PROGRAMMING 
CONCENTRATING COLLECTORS/DESIGN 
Conceptual SONF of a 5x CPC for solar total energy systems, 
baer 23459 el -770953-5) 
Inflated cylindrical solar concentrator for producing industrial 
_— seaees best, 3:23452 (UCID-17612) 

Inflated cylindrical concentrator for producing industrial process 
heat, 3:23465 (UCRL-50016-77-3) 

Performance and testing of a stationary concentrating collector 
(Compound parabolic concentrators coupled to tubular 
evacuated receivers), 3:23461 (CONF-770953-7) 

CONCENTRATING COLLECTORS/HEAT TRANSFER 

Inflated cylindrical concentrator for producing industrial process 
heat, 3: 33465 'CRL-50016-77-3) 

CONCENTRATING COLLECTORS/OPTICAL PROPERTIES 

Inflated cylindrical concentrator for producing industrial process 
heat, 3: 33465 (UCRL-50016-77-3) 

“eet COLLECTORS/PERFORMANCE 
oo of a 5x CPC for solar total energy systems, 
erst 23459 (CONF-770953-5) 
CONCENTRATING COLL ECTORS/PERFORMANCE 
TESTING 


CPC thermal ee oe plan, 3:23460 (CONF-770953-6) 


CONCRETE-PLASTI 
COMPOSITION 
Polymer concrete patching materials, 3:24741 (BNL-23369) 

CONCRETE-PLASTIC COMPOSITES/MECHANICAL 
PROPERTIES 
Concrete polymer materials, production methods and applications, 

3:24742 sn a 
Polymer concrete hing materials, 3:24741 (BNL-23369) 

CONCRETE- nee ic MPOSITES/USES 

Concrete polymer materials, production methods and applications, 
3:24742 PBN 23497) 
INCRETES 


See also REINFORCED CONCRETE 
CONCRETES/CONSTRUCTION 


Ferrocement, a versatile construction material: its increasing use in 
Asia, 3:24739 (CONF-7411106-) 


MPOSITES/CHEMICAL 


ERA Vol. 3, No. 10 


CONCRETES/CORROSION 
Testing and evaluation of refractory linings for coal gasification 
equipment, 3:22744 (CONF-771025-) 
CONCRETES/EROSION 
Response of concrete ex to a high heat flux on one surface 
(PWR, BWR), 3:23719 (SAND-77-1467) 
CONCRETES/FRACTURE PROPERTIES 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels, 3:22748 
(CONF-771025-) 
CONCRETES/MANUFACTURING 
Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 
Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 
Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 
Industrial applications of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132-2/5) 
CONCRETES/MEETINGS 
Ferrocement, a versatile construction material: its increasing use in 
Asia, 3:24739 (CONF-7411106-) 
CONCRETES/SOLAR DRYING 
Solar industrial process hot water as used to cure concrete blocks. 
Final report including CRDL-PA&, final design and 
performance report and economic analysis. AAI engineering 
report No. ER-8928, 3:23445 (CRDL-PA-10) 
CONCRETES/TEMPERATURE EFFECTS 
Response of concrete exposed to a high heat flux on one surface 
(PWR, BWR), 3:23719 (SAND-77-1467) 
CONCRETES/THERMAL STRESSES 
Numerical thermo-mechanical model for refractory concrete liner- 
anchor interactions, 3:22750 (CONF-771025-) 
CONCRETES/USES 
Ferrocement, a versatile construction material: its increasing use in 
Asia, 3:24739 (CONF-7411106-) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
CONDENSED AROMATICS/CHEMICAL PREPARATION 
Peri-bridged naphthalenes. II. Unsymmetrical diatomic chalcogen 
bridges, 3:24789 
CONDENSERS 
See also STEAM CONDENSERS 
CONDENSERS/DESIGN 
Design for condensers, 3:24833 (DOE-tr-42) 
co CUT/WOOD 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
CONSERVATION LAWS 
Status of conserved quantum numbers, 3:25306 (BNL-23585) 
CONSERVATION URCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION/ENVIRONMENTAL EFFECTS 
Investigations on the occurrence of the San Francisco snake 
at the Stanford Linear Accelerator Center, 3:25107 (SLAC-TN- 


76-5) 
CONSTRUCTION INDUSTRY/WASTE PRODUCT 
UTILIZATION 


Survey of uses of waste materials in construction in the United 
States, 3:24484 (PB-270854) 
CONTAINERS 
See also CASKS 
HOPPERS 
PRESSURE VESSELS 
CONTAINERS/CORROSION 
Corrosion behavior of metals in terminal nuclear waste storage 
environments, 3:23203 (SAND-77-1812C) 
CONTAINERS/FAILURES 
Consequences of postulated losses of LWR — fuel and 
lutonium shippin kages at sea, 3:23169 (PNL-2093) 
co AINERS/MATERIALS 
Corrosion behavior of metals in terminal nuclear waste storage 
environments, 3:23203 (SAND-77-1812C) 
CONTAINERS/RECYCLING 
Resource recovery: the magnetic —_— and recycling of steel 
cans collected from aide wastes, 
CONTAINMENT 
(Means and methods for preventing the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
Process and structure of containment of molten salt reactors 
(Patent), 3:23812 
INTAINMENT BUILDINGS/AEROSOLS 
eliminary results of CSTF aerosol behavior test, AB-1 
PLMFBRO. 3:24046 (HEDL-SA-1381) 





MAY 31, 1978 


CONTAINMENT SHELLS 
aa wall for nuclear reactor safety vessel (Patent), 
Nuclear power station with a spherical containment shell (Patent), 


Nuclear power plant with spherical ene, 3:23756 
CONTA: SHELLS T TRANSFER 
Liner-concrete heat transfer study for nuclear power plant 
containments (BWR; PWR), 3: rity are 7089-MS 
CONTAINMENT SHELLS/IMPACT 
Local behavior of reinforced concrete abe under hard missile 
impact, 3:23928 (SAND-77-6021) 
CONTAINMENT SHELLS/SEISMIC EFFECTS 
Effects of cracks on the seismic analysis of reinforced concrete 
a containment vessels. Interim report, 3:24059 (PB- 
CONTAINMENT SHELLS/STRESS ANALYSIS 
Eulerian finite-difference calculations of explosions in partially 
water-filled overstrong cylindrical containment vessels, 3:24061 
(SAND-77-1342) 
INTAINMENT SYSTEMS 
System for mitigating the effects of an accident at a nuclear power 


lant (Patent), 3:24073 
CONTINENTAL SHELF 


Development and coordination of a program of energy-related 
oceanographic research on the continental shelves of the Gulf 
of Mexico. Progress report, 1 January 1976-30 September 1977, 
3:25241 (ORO-5017-3) 
CONTINENTAL SHEL? /NATURAL GAS DEPOSITS 
OCS analytical model. Final report, November 1, 1976-April 30, 
1977, 3:23006 (SDC/MRI-2345-01 
CONTINENTAL SHELF/PETRO DEPOSITS 
OS eee ae ee a. — 1, 1976-April 30, 
ae - 1 
CONTROL ELEMENTS 
See also SHIM RODS 
Absorber rod with outer thread of different pitch een. 3:23999 
Device for preventing spontaneous repositioning of a control 
element of a nuclear reactor Patend, 3: :23993 
CONTROL ELEMENTS/SPA 
Spacer grid for rod-shaped fuel elements and control rods in 
nuclear reactors (Patent), 3:23975 
CONTROL ELEME /SUPPORTS 
Spacer grid for rod-shaped fuel elements and control rods in 
nuclear reactors (Patent), 3:23729 
CONTROL ELEMENTS/TEMPERATURE EFFECTS 
Correlation for boron carbide helium release in fast reactors, 
3:23986 (HEDL-SA-1189-FP) 
CONTROL ROD DRIVES 
Drive mechanism for a cruciform nuclear reactor control rod 
(Patent), 3:23998 
Electro etic lifting nsechanism for a control rod of a nuclear 
reactor (Patent), 3:23997 
Nuclear reactor control rod drive (Patent), 3:23990 
Scram rod drive (Patent), 3:24002 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 


INVERTERS (IMAGE) 
See IMAGE CONVERTERS 
CONVEYORS 
Application of wheel-type excavators. Conveyor belt technology 
coal mining outside the Federal Republic of Germany, 


See HEAT EXCHANGERS 
COOLING PONDS/ECONOMIC IMPACT 
Economic impact of 598 thermal discharge standard for 
Lake Sangchris, 3:235 B-270981) 
COOLING ‘OR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
sag nan Eiacaletnas abeeel cnet Oh », 3.24006 
temperature control a tus (Patent), 3:2 
COOLING 5 SYSTEMS/COST _— 
Central cooling: Snes < chillers, 3:24537 (ANL/CES/TE-77- 


8) 
COOLING SYSTEMS/LEAKS 
Investigation of cooling coil corrosion in storage tanks for 
radioactive waste, 3:23195 (DP-MS-77-109) 
COOLING SYSTEMS/OPERATION 
Condensate cooling system of the 60 mw turbine with combined 
wet-dry cooling tower (A-1), 3:23603 (ORNL-tr-4491) 
COOLING SY: S/P’ IRMANCE 
ee cooling: absorptive chillers, 3:24537 (ANL/CES/TE-77- 


COPPER ALLOYS/CRACKS 


COOLING SYSTEMS/WASTE HEAT UTILIZATION 
Performance of absorption cycle operating with low thermal- 
oe energy sources for direct-contact cooling applications, 


COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
Air cooling system, 3:23957 
COOLING TOWERS/CORROSION INHIBITORS 
Utilization of purified effluents in circulating water supply systems 
in coking plants, 3:22708 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Dm) and monitoring comparisons, 3:25100 (CONF- 
COOLING TOWERS/MAINTENANCE 
Effective increase of the lifetime of the reinforced concrete 
sheaths of cooling towers, 3:23602 
COOLING TOWERS/MODIFICATIONS 
Renovation of power plant cooling tower blowdown for recycle 
by evaporation: crystallization with interface enhancement. 
Final report, 1 August 1974-31 May 1976, 3:23600 (PB-271022) 
COOLING TOWERS/OPERATION 
Use of renovated water in cooling towers, 3:24506 
COOLING TOWERS/PERFO ICE 
Probable loss of production at three locations, due to temperature 
changes, wind, and inversions, 3:23601 (TID-27916) 
COOLING TOWERS/PERFORMANCE TESTING 
Field examination of cooling tower testing methodology, 3:24823 
(CONF-770151-2) 
COOLING TOWERS/PLUMES 
Photographic determination of drift characteristics (A cooling 
tower research tool), 3:23597 (CONF-77015i-3 
COOLING TOWERS/PROTECTIVE COATIN 
Utilization of purified effluents in circulating water supply systems 
in coking plants, 3:22708 
COOLING TOWERS/REPAIR 
How to repair a cooling tower, 3:24824 (CONF-770151-4) 
COOLING TOWERS/START-UP 
Proper startup * coolin, , hay systems prevent initial corrosion 
and fouling, 3:24822 (CONF-770151-1) 
COPPER/AB ANCE 
Trace metal speciation in saline waters affected by geothermal 
brines, 3:23493 (UCRL-13790) 
COPPER/CHEMICAL ANALYSIS 
— metals in Chesapeake Bay sediments. Technical completion 
rt, July 1972-June 1975, re 25141 (PB-270655) 
CoPP R/COATINGS 
Examination of copper or nickel coats W-base composites, 3:24635 
(LA-7019-MS) 
COPPER/ELECTROCHEMICAL CORROSION 
Determination of corrosion Fe-038) by digital impedance 
analysis, 3:24710 (SAND-78 i 
COPPER/ENVIRONMENTAL 
Effect of liquid waste dncharges or steam generating facilities, 
3:25059 had 2393 
COPPER/ENVIRO NMENTAL TRANSPORT 
—, release of heavy metals from two sewage sludges, 
:251 


COPPER/ION IMPLANTATION 
Low-energy helium bombardment of copper and niobium: gas 
depth profiles measurements, 3:24726 (EUR-5602) 
COPPE CHING 
Extraction of metals from ores by bacterial leaching: present status 
and future cece 3:23143 
COPPER/MA LS RECOVERY 
Ammonium-carbonate leaching of metal values from water- 
treatment sludges. Final report, 3:24486 (PB-271014) 
COPPER/PURIFICATION 
Review of methods of controlling impurities in electrolytes of 
electrolytic copper refineries, 3:24496 
COPPER/REMOVAL 
Electrolytic removal of copper contaminants in municipal 
wastewaters, 3:24556 
COPPER/SOLUBILITY 
Phase relations in the LaNi/sub 5-x/Cu/sub x/, LaNi/sub x/ and 
related systems, 3:24688 (CONF-771039-7) 
COPPE XICITY 
Chemical effluents surface waters from nuclear power plants. 
Quarterly progress report (Copper Toxicity), 3:25145 (UCID- 
17460-77-4 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/COMBUSTION PROPERTIES 
Structural materials evaluation for oxygen centrifugal 
compressors, 3:22741 (CONF-771025-) 
COPPER ALLOYS/CRACKS 
Study of grain boundary segregation using the Auger electron 


emission technique. Annual technical p rogue wepett, report, VII, 
January 1, 1977-December 31, 1977, 3: (COO-2166-24) 





COPPER ALLOYS/GRAIN BOUNDARIES 


COPPER ALLOYS/GRAIN BOUNDARIES 
Study of grain boundary —— _ the Auger electron 
emission tec ue. Annual technical p ess report, VII, 
January 1, 1977-De mber 31, 1977, 36a 24 (COO-2166-24) 
COPPER ALLOYS/JAHN-TELLER E 
Induced Jahn-Teller transition in Pec 3246 3:24697 
"Teemnpest end Guomedyeanic properties of solids. Pina 
ransport rmodynamic properties of soli report, 
3.24690 (COO- 1436-48) 
COPPER BASE ALLOYS/CORROSION 
Contribution 4 Ly roblem of sea water resistance of hard- 
solderin ezincification corrosion, 3:24717 
COPPER BASE : ALLOYS/CORROSION PRODUCTS 
Supplementary experiments concerning the influence of CuNi20Fe 
vk, a behavior of galvanized tubing in warm waters, 
:2471 
COPPER CARBIDES/STRAINS 
Strain rate sensitivity in nickel-copper-carbon alloys from 77K to 
523K, 3:24733 (IS-M-104) 
COPPER CHLORIDES/CHEMICAL REACTION KINETICS 
Positronium reactions in micellar systems, 3:25275 
CORALS/CHEMICAL COMPOSITION 
Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
sen iay report, 1 July 1974-31 August 1977, 3:25152 (COO- 
CORDILLERA DE LOS ANDES 
See ANDES 
CORE FLOODING SYSTEMS/LOSS OF COOLANT 
Cooling mechanism during transient reflooding of a reactor fuel 
bundle after loss of coolant, 3:24074 
CORE FLOODING SYSTEMS/PERFORMANCE 
Combined injections effects on the LWR reflood process, 3:24083 
CORIUM/THERMODYNAMIC PROPERTIES 
Aerosol characterization from a simulated HDCA. Annual report. 
NRC program A1171-2 (LMFBR), 3:24050 (MLM-MU-77-70- 


CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION 
See also ELECTROCHEMICAL CORROSION 
CORROSION/MONITORING 
Nondestructive-evaluation needs for coal liquefaction, 3:22826 
(ANL-77-61) 
CORROSION INHIBITORS/HYDROGEN PEROXIDE 
Corrosion protection of steam power plants with the aid of 
hydrogen peroxide, 3:23628 
CORROSION RESISTANT ALLOYS/CORROSION 
RESISTANCE 
ai on materials for the gasification of coal, 3:22726 (CONF- 


eee HT H YDR OCORTISONE 
COSMIC NUCLEI/ISOTOPE RATIO 
" re Si(Li) detectors for the ISEE-C Telescope, 3:24976 
COSMOLOGICAL MODELS/NUCLEOSYNTHESIS 
Element production in the big bang: how can we make such a 
bold eeereee 2a 3:25265 
IENCH-SCALE EXPERIMENTS 
Development of the CO-Steam process for liquefaction of li 
and western subbituminous coals, 3:22840 (GFERC/IC-77/ ay 
COSTEAM PROCESS/CHEMICAL REACTION KINETICS 
Development of the CO-Steam process for liquefaction of li 
and western subbituminous coals, 3:22840 (GFERC/IC-7 way 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 
Agriculture for zero waste: the IPPI concept, 3:24510 
CROPS/AVAILABILITY 
Comparison of primary products with respect to energy 
conversion, 3:23387 
CROPS/CONTAMINATION 
Persistence and effects of light fuel oil in soil, 3:23072 
CROPS/DRYING 
Energy-efficient desiccant drying/dehumidification using solar or 
fossil fuel energy, 3:24474 
CROPS/POLL UTION 
Philosophies - the amaisaiia Protection Agency in 
uman exposure to carcinogens, 3:25177 
CROSS SECHIONS/ NUCLEAR DATA COLLECTIONS 
Compilation of multigroup cross-section covariance matrices for 
several important reactor materials, 3:23925 (ORNL-5318) 
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CRUDE OIL 
See PETROLEUM 
CRYOGENIC CABLES/DESIGN 
Resistive cryogenic cable. Phase III. Final report (500 kV), 
3:23699 (EPRI-EL-503) 
CRYOGENIC CABLES/FABRICATION 
Resistive c — ic cable. Phase III. Final report (500 kV), 
3:23699 (EPRI-EL-503) 
CRYOGENIC CABLES/PERFORMANCE TESTING 
Resistive c — ic cable. Phase III. Final report (500 kV), 
3:23699 (EPRI-EL-503) 
CRYOGENIC FLUIDS/CRYOGENICS 
Mt complex of the Tokamak-7 device, 3:25585 
CRYOGENS 


See CRYOGENIC FLUIDS 
en eae 
ump, neutral-beam tpn en! test, 3:25526 (LBL-5943) 
cRyOI UMPS/PERFORMAN 
CRYSTAL A , neutral-beam ey test, 3:25526 (LBL-5943) 
/MEETIN' 


tal field effects in metals and alloys, 3:24650 
cry. AL LATTICES/MATHEMATI MODELS 
Almost all n-dimensional rectangular lattices are Hamilton- 
Laceable, 3:25376 (SAND-77-1670C) 
'ABOLISM 


Metabolic characteristics of Cm-243,4 in adult baboon, 3:25192 
(COO-3382-16) 
CURIUM 242 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and ~~ 
culational constants. Volume 15, Part D. The 
Evaluated Nuclear Data Library (ENDL): ): descriptions of 
individual cSNPCD)) for Z to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D 
CURIUM 243/EXCRETION 
Chelation of curium in the adult baboon using Ca- and Zn-DTPA, 
3:25193 (COO-3382-16) 
CURIUM 243/TISSUE DISTRIBUTION 
Metabolic characteristics of Cm-243,4 in adult baboon, 3:25192 
(COO-3382-16) 
243 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and Oe 
calculational constants. Volume 15, Part D. The 
Evaluated Nuclear Data Lib: 
individual evaluations for Z = 
50400(V ol. 15)(Pt.D)) 
CURIUM 244/EX ON 
Chelation of curium in the adult baboon using Ca- and Zn-DTPA, 
3:25193 (COO-3382-16) 
CURIUM 244/TISSUE DISTRIBUTION 
Metabolic characteristics of Cm-243,4 in adult baboon, 3:25192 
(COO-3382-16) 
244 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
culational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): ): descriptions of 
individual evaluations for Z to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
245 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The ELL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z to 98, 3:25362 (UCRL- 
cosets o1.15)(Pt.D)) 
CURIUM 246 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and _ 
culational constants. Volume 15, Part D. The 
Evaluated Nuclear Data Library (ENDL): descri “ll of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
CURIUM 247 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
culational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
248 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The ELL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
CURIUM FLUORIDES/CHEMICAL PREPARATION 
Physical-chemical studies of transuranium elements. Progress 
report, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
CURIUM PHOSPHIDES/CHEMICAL P’ PREPARATION 
be eee ry studies of transuranium elements. Progress 
rt, , are I 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 


See also CIRCUIT BREAKERS 


(ENDL): descriptions of 
to 98, 3:25362 (UCRL- 
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POWER TRANSMISSION LINES 
CURRENT LIMITERS/DESIGN 
Investigation of feasibility of vacuum-arc fault-current limiting 
device. Final report, 3:23670 (EPRI-EL-538) 


epo: 
CURRENT LIMITERS/OPERATION 
Investigation of feasibility of vacuum-arc fault-current limiting 
device. Final — 3:23670 (EPRI-EL-538) 
LOAD 


Wheel and track loaders effect dramatic production increase at 
Turkish mine, 3:22919 
CVC THEORY 
— —- by light nuclei (Review, meson exchange effects), 


See also CYCLOHEXANE 
CYCLOALKANES/ENERGY TRANSFER 
Dynamics and mechanisms of hot chemistry stimulated by recoil 
methods. Progress report, March 1, 1977-February 28, 1978, 
3:24812 (COO-2190-18) 
CLOALKENES/CHEMICAL PREPARATION 
Nonaqueous reductive lanthanide chemistry. II. Conversion of 
cis,cis-1,5-cyclooctadiene to cyclooctatetraeny! dianion by 
reduced praseodymium and potassium, 3:24775 
CYCLOHEPTATRIENONES 
See TROPONES 
CYCLOHEXANE/HOT ATOM CHEMISTRY 
Dynamics and mechanisms of hot chemistry stimulated by recoil 
methods. Progress report, March 1, 1977-February 28, 1978, 
3:24812 (COO. 2190-18) 
CYCLOHEXANE/THERMAL CRACKING 
Mechanism of carbon formation during steamcracking of 
hydrocarbons, 3:23040 
CYCLONE SEPARATORS/EROSION 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
— Project 9000 monthly status report, October 1-October 
1, 1977, 3:22776 (FE-2434-21) 
CYCLONE SEPARATORS/INSPECTION 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
cveisia Project 9000 monthly status report, October 1-October 
1, 1977, 3: 23716 (FE-2434-21) 
CLOTRON INSTABILITY/STABILIZATION 
a E-beam stabilization of neutral beam sustained mirror 


asmas, 3:25415 (UCID-17633) 
cY CLOTRONS 


See also SINCYCLOTRON 
CYCLOTRONS/ACCELERATOR FACILITIES 
New in-house computing facilities, 3:24964 (TID-27909) 
CYTOCHROMES/ELECTRONIC STRUCTURE 
Radiation effects and metalloproteins studied by x-ray 
photoelectron spectroscopy, 3:24805 (LBL-4677) 
CYTOCHROMES/MOLECULAR STRUCTURE 
Radiation effects and metalloproteins studied by x-ray 
photoelectron spectroscopy, 3:24805 (LBL-4677) 
CZECHOSLOVAKIA/LAND RECLAMATION 
From reclamation to renaturalization in the region of the North 
Bohemian brown coal basin, 3:22895 


D 


D RESONANCES/LEPTONIC DECAY 

Anomalous electron production in the lead-glass wall experiment 

,-! _ (3.77 to 7.4 GeV, branching ratio), 3:25292 (LBL- 
D RESONANCES/PARTICLE PRODUCTION 

Neutrino production of “new” particles in bubble chambers, 

3:25298 (BNL-23676) 
DAMS/COST 

Clarence Cannon Dam and Reservoir: cost, schedule, and safety 
problems: Corps of Engineers (civil functions). Department of 
the Army. Report to the Congress, 3:23341 (PB-270114) 

DAMS/DESIGN 

Preliminary design of an offshore breakwater as protection from 
hurricane waves at Anna Maria Key, Gulf Coast, Florida, 
3:25246 (SAN-235P13-39(Vol.2)) 

Preliminary offshore breakwater and littoral by-passing system 
design for the Ventura Marina in California, 3:25248 (SAN- 
235P13- 39(Vol.2)) 

DAMS/SAFETY 

Clarence Cannon Dam and Reservoir: cost, schedule, and safety 
problems: Corps of Engineers (civil functions). Department of 
the Army. Report to the Congress, 3:23341 (PB-270114) 

DARRIEUS ROTORS/LIGHTNING ARRESTERS 
Lightning protection for the vertical axis wind turbine, 3:23570 
SAND-77-1241) 


DENATURED FUEL/REPROCESSING 


DARRIEUS ROTORS/PERFORMANCE 
Method of operation and characteristics of Darrieus rotors, 


3:23574 
DARRIEUS ROTORS/PERFORMANCE TESTING 
Free-air performance tests of a 5-metre-diameter Darrieus turbine, 
3.23560 (SAND-77-1063) 
DARRIEUS ROTORS/POWER COEFFICIENT 
Free-air ono tests of a 5-metre-diameter Darrieus turbine, 
3:23569 (SAND-77-1063) 
DARRIEUS ROTORS/RESEARCH PROGRAMS 
Programme of measurements of the Dutch experimental wind 
lant with vertical axis, 3:23575 
DARRIEUS ROTORS/SPECIFICATIONS 
Method of operation and characteristics of Darrieus rotors, 
3:23574 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
DATA ACQUISITION SYSTEMS/DESIGN 
Memory controlled data processor, 3:24819 (SAND-77-0858) 
— of Bendix variables data system, 3:24986 (BDX-613- 
194 


) 
DATA ACQUISITION SYSTEMS/MICROPROCESSORS 

Floating-point arithmetic unit for pro-log based control systems, 
3:25602 (SAND-77-8041) 

Microprocessor-based data acquisition system incorporating a 
floating-point arithmetic unit for complex mathematical 
computations, 3:24914 (SAND-77-8046) 

DATA ACQUISITION SYSTEMS/OPERATION 
Memory controlled data processor, 3:24819 (SAND-77-0858) 
DATA ACQUISITION SYSTEMS/SPECIFICATIONS 

"FASTBUS": status of development of a standard gk 
oo bus for high energy physics, 3:24991 (SLA ous. 

LLL in situ coal gasification program. Quarterly progress report, 
April-June 1977, 3:22810 (UCRL-50026-77-2) 

DATA TRANSMISSION 
See also TELEMETRY 

Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB-270977) 

DATA TRANSMISSION/SPECIFICATIONS 

Mechanisms for a reliable timer-based protocol (Packet-switched 
network), 3:25608 (UCRL-80425 

DAUGHTER PRODUCTS/DECAY 

Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 3:25096 
(CONF-77 1023-14) 

DC SYSTEMS 
See also HVDC SYSTEMS 
DC SYSTEMS/CONTROL SYSTEMS 
The solid state remote power controller: its status, use and 
tive, 3:23686 (N-77-27306 
DC §YSTEMS/EQUIPMENT PROTECTION DEVICES 

Switching overvoltages in an operational dc grid, 3:23698 

The solid state remote power controller: its status, use and 
perspective, 3:23686 (N-77-27306) 

DECALSO 
See ION EXCHANGE MATERIALS 
DEEP WATER OIL TERMINALS/REGULATIONS 
Economic regulatory scheme for deepwater ports, 3:24249 
DEER/FOOD CHAINS 

Evaluation of the factors involved in bioaccumulation of gamma- 
emmitting radionuclides in white-tailed deer (Odocoileus 
virginanus). Final report, 3:25133 (SRO-642-6) 

DEFEROXAMINE/PHARMACOLOGY 
= and thorium decorporation: a review, 3:25198 (COO- 
82-16) 
DEHYDROGENASES/BIOCHEMICAL REACTION KINETICS 

Histochemical detection of aldehyde dehydrogenase and its 

localization in various tissues, 3:25162 (ANL-Trans-1105) 
DEHYDROGENASES /TISSUE DISTRIBUTION 

Histochemical detection of aldehyde dehydrogenase and its 

localization in various tissues, 3:25162 (ANL-Trans-1105) 
DEMAND FACTORS/SIMULATION 

Long-term resource demand: models for projection, 3:24177 

DEMAND LIMITERS 

See CURRENT LIMITERS 
DEMONSTRATION PLANTS 

See also INDUSTRIAL PLANTS 
DEMONSTRATION PLANTS/MEASURING INSTRUMENTS 

Instrumentation and process control for fossil demonstration 
. Quarterly technical progress report, April-June 1977, 

:22720 (ANL/FE-49622-9) 
DEMONSTRATION PLANTS/PROCESS CONTROL 

Instrumentation and process control for fossil demonstration 

plants. Quarterly technical progress report, April-June 1977, 
5. 22720 (ANL/FE-49622-9) 
DENATURED FUEL/REPROCESSING 
Impact of proliferation-resistant fuel cycles on hot ex 
acility design and objectives, 3:23160 (ORNL/TMEIII) a 





DENMARK/AIR POLLUTION 


DENMARK/AIR POLLUTION 
Airborne measurements of air pollution over Denmark and the 
adjacent seas, 3:25075 
DENMARK/WIND POWER PLANTS 
Wind energy programme of the Danish government and the 
Danish electricity undertakings, 3:23556 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESERTS 
Solar energy conversion: an analysis of impacts on desert 
ecosystems. Progress report, June 1, 1977-December 31, 1977, 


3:23352 (COO/4339-1) 
ESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION/REMOVAL 
Status of flue gas desulfurization applications in the United States: 
a technological assessment. highlights, 3:22883 (PB-271361) 
Status of flue gas desulfurization applications in the United States: 
a technological assessment. Report in full, 3:22884 (PB-271362) 
DESULFURIZATION/REVIEWS 
Status of flue desulfurization applications in the United States: 
a technological assessment. highlights, 3:22883 (PB-271361) 
Status of flue gas desulfurization applications in the United States: 
a technological assessment. Report in full, 3:22884 (PB-271362) 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/POWER SUPPLIES 
Low-inductance — discharge system (To initiate slapper 
detonators), 3:24997 (MHSMP-77-61) 
DEUTERIDES/CRYSTAL FIELD 
Crystal fields in Pr-hydrides, 3:24731 
DEUTERIUM/CHEMICAL REACTION KINETICS 
Kinetic studies of solutions of deuterium in lithium by mass 
spectrometry, 3:23227 (EUR-5602) 
DEUTERIUM/DESORPTION 
Uranium bed oxidation vacuum process system (After removal of 
deuterium, tritium for disposal, 3:23174 (GEPP-329) 
DEUTERIUM/ISOTOPE E 
Solubility of hydrogen isotopes in lithium, 3:23226 (EUR-5602) 
DEUTERIUM/ISOTOPIC EXCHANGE 
Kinetics of the radiation-induced exchange reactions of H2, De, 
and To: a review, 3:23228 (UCRL-52380) 
DEUTERIUM/SOLUBILITY 
Solubility of hydrogen isotopes in lithium, 3:23226 (EUR-5602) 
DEVELOPING COUN TRIES/AGRICULTURAL WASTES 
Microbial energy conversion and developing countries, 3:24337 
DEVELOPING COUNTRIES/AGRICULTURE 
Systems of land tenure, allocative efficiency, and economic 
development, 3:24156 
DEVELOPING COUNTRIES/BIOMASS 
Microbial energy conversion and developing countries, 3:24337 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Systems of land tenure, allocative efficiency, and economic 
development, 3:24156 
DEVELOPING COUNTRIES/ENERGY MANAGEMENT 
Energy planning and management in developing countries: 
rer concerning a conceptual framework, 3:24139 (BNL- 
DEVELOPING COUNTRIES/MINERAL INDUSTRY 
Mining industry and the developing countries (Book, excludes fuel 
sources and construction materials), 3:24182 
DEVELOPING COUNTRIES/MINERAL RESOURCES 
Mining industry and the developing countries (Book, excludes fuel 
sources and construction materials), 3:24182 
DEVELOPING COUNTRIES/WIND POWER PLANTS 
Possibilities of using wind energy in the countries of the third 
world, 3:23561 
DEVELOPING COUNTRIES/WIND TURBINES 
Possibilities of using wind energy in the countries of the third 
world, 3:23561 
DFA 
See DEFEROXAMINE 
DIABLO CANYON-1 REACTOR/HEARINGS 
Oversight hearing before the Subcommittee on Energy and the 
Environment of the Committee on Interior and Insular Affairs. 
House of Representatives, Ninety-Fifth Congress, First Session 
on oversight on Diablo Canyon Nuclear Generating Plant. 
Hearing held in Washington, D.C., June 30, 1977, Serial No. 95- 
20, 3:23757 
DIABLO CANYON-2 REACTOR/HEARINGS 
Oversight hearing before the Subcommittee on Energy and the 
Environment of the Committee on Interior and Insular Affairs. 
House of Representatives, Ninety-Fifth Congress, First Session 
on oversight on Diablo Canyon Nuclear Generating Plant. 
gr in Washington, D.C., June 30, 1977, Serial No. 95- 
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DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIARRHEA/RADIOINDUCTION 
Drug inhibition of first-stage radioemesis. Interim report, 5 
November 1975-31 December 1976, 3:25185 (AD-A-043078) 
DIATOMS 
See also PHYTOPLANKTON 
DIATOMS/MALFORMATIONS 
Effects of mercury and tin on frustular ultrastructure of the marine 
diatom, Nitzschia liebethrutti, 3:25209 
DIELECTRIC MATERIALS/DEPOSITION 
Dielectric multilayer mirrors for Fabry-Perot interferometers for 
the spectral range from 2,350 to 20,000 A, 3:24994 (LA-tr-77-62) 
DIELECTRIC MATERIALS/JAHN-TELLER EFFECT 
ae Jahn-Teller effect studied by neutron scattering, 


: 2 
DIELECTRIC MATERIALS/NEUTRON DIFFRACTION 
a Jahn-Teller effect studied by neutron scattering, 
: 2 


DIELECTRIC TRACK DETECTORS/ETCHING 
Neutron dosimetry using electrochemical etching, 3:24970 
(CONF-770720-9) 
DIELECTRIC TRACK DETECTORS/PERFORMANCE 
TESTING 
Adapting the polycarbonate dosimeter and electrochemical 
etching to the microdosimetry of **°Pu in bone, 3:25190 
(CONF-770720-7) 
DIELECTRIC TRACK DETECTORS/READOUT SYSTEMS 
Neutron dosimetry using electrochemical etching, 3:24970 
- (CONF-770720-9) 
IE 


LECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/AFTERBURNERS 
Automotive engine exhaust-clean air system (Patent), 3:24605 
DIESEL ENGINES/BOTTOMING CYCLES 
Biphase turbines for diesel bottoming, 3:24475 
DIESEL ENGINES/COMBUSTION CHAMBERS 
Time to extinction of liquid hydrocarbon fuel droplets burning in a 
transient diesel-like environment, 3:24577 
DIESEL ENGINES/FUEL ECONOMY 
Methodology for calculation of diesel fuel to gasoline fuel 
economy equivalence factors. Technical support report, 3:24571 
(PB-270785) 
DIESEL ENGINES/USES 
Heat pump heating with diesel engine. Technical and economical 
aspects, 3:24576 
DIESEL FUELS/COMBUSTION 
Time to extinction of liquid hydrocarbon fuel droplets burning in a 
transient diesel-like environment, 3:24577 
DIESEL FUELS/COMPARATIVE EVALUATIONS 
Methodology for calculation of diesel fuel to gasoline fuel 
economy equivalence factors. Technical support report, 3:24571 
(PB-270785) 
DIESEL FUELS/PRODUCTION 
Autothermal gasification of liquid hydrocarbons by partial 
oxidation, 3:23305 
Potential increased production of automotive diesel fuels. Final 
report on task 17, 3:23045 (PB-270244) 
DIESEL FUELS/STABILITY 
Thermal stability improvement of diesel fuels of 
isopropyloctadecylamine, 3:24631 (N-77-27242) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 


DIFFERENTIAL EQUATIONS 
See also BOLTZMANN-VLASOV EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Search for better linear multistep methods for stiff problems, 
3:25594 (COO-2383-0046) 
DIFFUSER AUGMENTED TURBINES 
Wind powered machine (Patent), 3:23588 
DIGITAL FILTERS/ALGORITHMS 
Selective digital filtering, 3:24989 (SAND-77-1297) 
DIGITAL FILTERS/DESIGN 
Selective digital filtering, 3:24989 (SAND-77-1297) 
IMETHYLKETONE 


D 
See ACETONE 
DIOLS 
See GLYCOLS 
DIRECT CYCLE COOLING SYSTEMS/GAS TURBINES 
Nuclear power plant with CO, cooling system (Patent), 3:23793 
DIRECT CYCLE COOLING SYSTEMS/IN-VESSEL HEAT 
EXCHANGERS 
Nuclear power plant with CO: cooling system (Patent), 3:23793 
DIRICHLET PROBLEM/NUMERICAL SOLUTION 
Optimal Lo estimates for some Galerkin methods for the 
Dirichlet problem, 3:25593 (BNL-50711) 
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DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISTORTED WAVE BORN APPROXIMATION 


Use of heat from nuclear stations for residential Resting, 3:23909 
DISTRICT HEATING/DEMONSTRATION RAMS 
Combined — and electricity — asa 2 to saving 
7 energy (Ruhr), 3:24194 
DISTRICT HEATING/PIPELINES 
le pipe, especially for underground laying (Patent), 
Reflections on the selection of district heating pipeline laying 


systems, 3: 
DISTRICT HEATING/PLANNING 
Combined coal and nuclear plants for power, heat, and synthetic 
fuels, 3:23906 
DISTRICT HEATING/SOLAR SPACE HEATING 
Solar energy: district heat from outer space, 3:23440 
DIVERTORS/PERFORMANCE TESTING 
Consideration of bundle divertors for TNS, 3:25477 
DIVERTORS/SPECIFICATIONS 
on WFR Ouse compact poloidal divertor reference design, 3:25475 
FPS-TME-042) 


_ acid.) 
DNA/CHEMICAL RADIATION EFFECTS 
Formation of a thymine photoproduct in transforming DNA by 
near ultraviolet po #5179 
DNA/QUANTITATI CHEMICAL ANALYSIS 
Biopsy examination during the course of radiotherapy. Progress 
report (DNA content of tumor cells in biopsy samples 
determined by microfluorometric or multiangle light-scatter 
spectrometry), 3:25167 (LA-7079-PR) 
DOCUMENT RETRIEVAL 


See INFORMATION RETRIEVAL 
DOLOMITE/MATERIALS HANDLING 
Acton mass flow system applied to PFBC feed, 3:22982 (JPL-77- 
55) 
DOMESTIC ANIMALS 
See also CATTLE 


SWINE 
DOMESTIC ANIMALS/PRODUCTION 
Guide to energy savings for the livestock producer, 3:24197 (TID- 
28021) 
DOUBLET-3 DEVICE/ELECTRIC GENERATORS 
Current control by a homopolar machine with moving brushes, 
3:25508 (LA-7090-MS) 
DRIFT CHAMBERS/DESIGN 
Charged particle detector system for ISABELLE spectrometers, 
3:24979 (BNL-23529) 
DRIFT CHAMBERS/READOUT SYSTEMS 
Charged particle detector system for ISABELLE spectrometers, 
3:24979 (BNL-23529) 
Second coordinate readout in drift chambers by charge division, 
3:24978 (BNL-23345) 
DRIFT INSTABILITY/STABILIZATION 
Investigations in plasma dynamics. Annual progress report, 
September 15, 1976-September 15, 1977, 3:25383 (COO-3004-23) 
DRILL BITS 
See also DRILLING EQUIPMENT 
JET DRILLS 
DRILL BITS/DESIGN 
Bit packer for dual coe drilling (Patent), 3:24846 
D ING EQUIPMENT 
See also DRILL BITS 
DRILLING EQUIPMENT/EVALUATION 
Thermocorer for geothermal applications, 3:23533 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/PURIFICATION 
Evaluation of sorbents as organic compound accumulators, 
3:24749 (IS-M-123) 
DRINKING WATER/REGULATIONS 
Public health role of the Food and Drug Administration in 
drinking and food-processing water, 3:25178 
DRINKING WATER/WATER TREATMENT 
Reuse = — plant chemicals (Drinking water purification), 


be 
DROPLETS/BOILING 
Internal boiling and gr in vaporizing multicomponent 
droplets. Paper No. 77-52 a 24895 (CONF. 771015-15) 
DROPLETS/SUPERHEATIN 
Internal boiling and superheating in vaporizing multicomponent 
droplets. Paper No. 77-52, 3:24895 (CONF: 771015-15) 
DRYERS/D ESIGN 


fee ments in tubular driers, 3:22965 
IRMANCE TESTING 


DRYERS/P 
Design ado in tubular driers, 3:22965 


DYE LASERS/PERFORMANCE 


DTPA 
(Dieth or rT To ae acid.) 
DTPA/PHARMAC 
Chelation of curium in the adult baboon using Ca- and Zn-DTPA, 
3:25193 (COO-3382-16) 
Long term behavior of Am-141 in an adult and a youth, 3:25187 
(COO- 3382-16) 
vee thorium decorporation: a review, 3:25198 (COO- 
-1 
DUAL-PURPOSE POWER PLANTS/BOILER FUEL 
— utilization efficiency of fuel oil and its analysis, as applied 
lorussia, 3:23653 
DUAL-PURPOSE POWER PLANTS/CO-GENERATION 
Environmental, economic, and conservation aspects of integrated 
energy systems, 3:24466 
DUAL-PURPOSE POWER PLANTS/COOLING SYSTEMS 
Condensate cooling system of the 60 mw turbine with combined 
wet-dry cooling tower (A-1), 3:23603 (ORNL-tr-4491) 
DUAL-PURPOSE POWER PLANTS/COOLING TOWERS 
Condensate cooling system of the 60 mw turbine with combined 
wet-dry cooling tower (A-1), 3:23603 (ORNL-tr-4491) 
DUAL-PURPOSE POWER PLANTS/PLANNING 
Combined coal and nuclear plants for power, heat, and synthetic 
fuels, 3:23906 
DUST COLLECTORS 
Filter organ of a dust separator, 3:24953 
DUST COLLECTORS/COMPARATIVE EVALUATIONS 
Guidelines for selecting dust collectors for use in coal mines, 
3:22995 (BM-IC-8753 
DUSTS/AERODYNAMICS 
Correlations between the outer dimensions of af regates and their 
aerodynamic diameter, 3:25020 (BNWL-tr-2 0) 
DUSTS/CONTROL 
Control of respirable dust by ventilation, 3:22996 (BM-IC-8753) 
Control of respirable dust by improved water sprays, 3:22999 
(BM-IC-8753) 
Major developments of the Giproughlemash Institute in the tenth 
five-year plan, 3:22931 
Respirable dust control, 3:22991 (BM-IC-8753) 
Water infusion for dust control, 3:22997 (BM-IC-8753) 
Wethead dust control, 3:22998 (BM-IC-8753) 
DUSTS/ENVIRONMENTAL TRANSPORT 
Identification and analysis of urban air quality patterns. Final 
report, 3:25060 (EPRI-EA-487) 
DUSTS/PARTICLE SIZE 
Respirable dust measurement, 3:22994 (BM-IC-8753) 
DUSTS/RECYCLING 
Some problems in the recycling of waste ferruginous dusts from 
iron and steel production, 3:24494 
DUSTS/REGULATIONS 
MESA's Respirable Dust Enforcement Program, 3:22993 (BM-IC- 


8753) 
DUSTS/RESEARCH PROGRAMS 
Overview of the Respirable Dust Research Program, 3:22992 
(BM-IC-8753) 
DUSTS/SAMPLING 
Respirable dust measurement, 3:22994 (BM-IC-8753) 
DUSTS/SEDIMENTATION 
Correlations between the outer dimensions of aggregates and their 
aerodynamic diameter, 3:25020 (BNWL-tr-270 
DWBA 
(Distorted wave born approximation.) 
DWBA/CARBON 12 TARGET 
Test of DWBA description of !*C(p,d)"C reaction at 
intermediate energies (300 to 450 MeV, analyzing power), 
3:25330 (TID-27909) 
DYE LASERS/DECOMPOSITION 
Laser dye stability. Pt. 3. Bicyclic dyes in ethanol, 3:24872 
DYE LASERS/DESIGN 
Lasers (Patent), 3:24893 
DYE LASERS/EFFICIENCY 
Transient pump absorption, generation threshold, and efficiency of 
dye lasers, 3:24887 
DYE LASERS/EMISSION SPECTRA 
Divergence of the radiation of a pulsed dye laser, 3:24886 
DYE LASERS/KINETICS 
Dye laser as a six-level system, 3:24885 
DYE LASERS/LINE NARROWING 
Investigation of spectral narrowing of nitrogen laser pumped dye 
lasers, 3:24889 
DYE LASERS/MODE CONTROL 
Transverse mode control in high gain, millimeter bore, waveguide 
lasers, 3:24874 
DYE LASERS/OPTICAL PUMPING 
Transient pump absorption, generation threshold, and efficiency of 
dye lasers, 3:24887 
DYE LASERS/PERFORMANCE 
Effect of cyclooctatetraene on the laser properties of flashlamp- 
pumped rhodamine 6G solution, 3:24892 





DYE LASERS/POLARIZATION 


DYE LASERS/POLARIZATION 
Investigation of polarization of the stimulated emission of organic 
dye solutions PPhtalimid), 3:24888 
DYE LASERS/QUENCHING 
Investigation of lasing action o aon of quaaied ¢ dye solutions, 3:24890 
DYE LASERS 
Stimulated emission of alcoholic solution of dyes in the blue and 
violet spectral range, 3:24891 
DYES/STABILITY 
Laser dye stability. Pt. 3. Bicyclic dyes in ethanol, 3:24872 
DYNAM AMOMETERS/PERFORMANCE 
In-house test program report — 2: vehicle preconditionin — 
vs. HFET. Technical support re ——- 3:24567 (PB-270365) 
DYSPROSIUM 161/MO 
“—— field effects in Dy:Nin from a i spectrscopy, 
:24660 


DYSPROSIUM ALLOYS/HYPERFINE STRUCTURE 
— field effects in Dy2Ni:7 from Moessbauer spectrscopy, 
:24660 


DYSPROSIUM ALLOYS/MAGNETIZATION 
Magnetization behaviour of DyAl. and GdAh, 3:24703 
DYSPROSIUM ALLOYS/MAGNETORESISTANCE 
Crystal field effects in the transport properties of rare earth alloys, 
3:24701 


LA-4 


EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
EARTH ATMOSPHERE/BOUNDARY LAYERS 
Planetary boundary layer aircraft profile studies under inversion 
conditions, 3:25009 (BNWL-2100(Pt.3)) 
EARTH ATMOSPHERE/RADIOACTIVITY 
Radioactivity in forest fire smoke plumes (**7Cs), 3:25092 
(BNWL-2100(Pt.3)) 
EARTH ATMOSPHERE/TURBIDITY 
Hanford turbidity during 1976, 3:25026 (BNWL-2100(Pt.3)) 
EARTH PENETRATORS/STRESS ANALYSIS 
Initial response of a rock penetrator, 3:24828 (SAND-77-1712) 
EARTH-COVERED BUILDINGS/COMMUNICATIONS 
Alternative EMP test techniques for underground facilities. Final 
report, 3:25000 (AD-A-042832) 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL 
FLUIDS 
Preliminary evaluation of fluid chemistry in the East Mesa 
KGRA, 3:23492 (NP-22787) 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Preliminary report on reservoir tests at East Mesa Geothermal 
Site, California, 3:23537 (TID-28011) 
EAST MESA GEOTHERMAL FIELD/TEST FACILITIES 
Project development plan for East Mesa Geothermal Test Center, 
3:23542 (TID-28012) 
E-BEAM TYPE REACTORS/ECONOMICS 
Economic model of a relativistic electron beam hybrid reactor, 
3:25546 (SAND-77-1097C) 
EBR-2 REACTOR/REACTOR CORES 
Experimental study of whole core thermal-hydraulic phenomena 
in EBR-II, 3:24028 
EBR-2 REACTOR/REACTOR OPERATION 
Of sae —— with experimental breeder reactor-II (EBR- 
, 3:24032 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
a core cooling system for a nuclear reactor (Patent), 


— ae ones, particularly pressurised water reactor (Patent), 


PwRiy vee reactor (Patent), 3:24088 
Westinghouse emergency core cooling system evaluation model 
—- to plants equipped with upper head injection. 
lume II, 3:24068 (WCAP-8480-NP(Rev.2)) 
ECCS/VALVES 
— analysis program applied to nuclear plant pressure 
ment experience data, 3:24044 (GEFR-SP-051) 
ECONO! C GROWTH 
Achieving the goals of the Employment Act of 1946: thirtieth 
anniversary review. Volume II. Energy. Paper No. 2. Energy 
and economic growth. A study prepared for the use of the Joint 
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Economic Committee, Congress of the United States, August 
31, 1977, 3:24162 
Energy policy i in an economic cost-benefit com) n (Balancing 
economic growth and environmental meme oe 3:24242 
ECONOMIC ACT/EVALUATION 
Measuring the economic cost of an oil embargo. Final report, 
3:24152 (SRI-4896) 
ECONOMIC POLICY/GLOBAL ASPECTS 
Future of the world economy: a United Nations study (1980, 1990, 
and 2000), 3:24161 
ECONOMY/FORECASTING 
Selected statistics on the developing U.S.A. Research report, 
3:24150 (PB-270980) 
ECONOMY/GLOBAL ASPECTS 
Future of the world economy: a United Nations study (1980, 1990, 
and 2000), 3:24161 
ECONOMY/STATISTICS 
Selected statistics on the developing U.S.A. Research report, 
3:24150 (PB-270980) 
ECR HEATING 
ORNL-TNS/PEPR overall heating requirements, 3:25382 
(CONF-771213-3) 
EDDY CURRENT TESTING/EVALUATION 
Evaluation of a pulsed eddy-current system for subsurface flaw 
detection, 3:24904 (ANL/MSD-78-1) 
A 


(Ethylenediaminetetraacetic acid.) 
DTA/PHARMACOLOGY 


Comparison of the potential toxicity of Naz(Ca-EDTA) and 
Na2(Zn-EDTA) for the decorporation of heavy metal 
contaminants (In baboons), 3:25219 (COO-3382-16) 

Determination of the efficacy of orally administered Ca-EDTA 
for the provocative chelation of Pb-210 from the skeleton of the 
baboon, 3:25197 (COO-3382-16) 

Uranium ~ thorium decorporation: a review, 3:25198 (COO- 


) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGGS/CONTAMINATION 
Effect of Prudhoe Bay crude oil on survival and growth of eggs, 
_— and fry of pink salmon, Oncorhynchus gorbuscha, 
:25211 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHD GENERATORS/ENVIRONMENTAL IMPACTS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
EHD GENERATORS/RES CH PROGRAMS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/CIRCUIT B 
500 kV open distribution unit with suspension switches, 3:23693 
EHV AC SYSTEMS/CRYOGENIC CABLES 
Resistive cryogenic cable. Phase III. Final report (500 kV), 
3:23699 (EPRI-EL-503) 
EHV AC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Switches for safety in energy transmission. Watchman in the EHV 
network, 3:23696 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Method to estimate the lightning multiline flashover on 
transmission line towers, 3:23695 
EHV AC SYSTEMS/POWER TRANSMISSION TOWERS 
Method to estimate the lightning multiline flashover on 
transmission line towers, 3:23695 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM BROMIDES/CHEMICAL PREPARATION 
Physical-chemical studies of transuranium elements. Progress 
report, aE eg! 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
EINSTE CHLORIDES/CHEMICAL PREPARATION 
Physical-chemical studies of transuranium elements. Progress 
report, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
EINSTEINIUM COMPOUNDS/CHEMICAL PREPARATION 
Physical-chemical studies of transuranium elements. Progress 
report, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
EINSTEINIUM IODIDES/CHEMICAL PREPARATION 
Physical-chemical studies of transuranium elements. Progress 
report, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
EINSTEINIUM IONS/FLUORESCENCE SPECTROSCOPY 
Fluorescence and excitation spectra of Bk**, Cf**, and Es* ions in 
single crystals of LaCls, 3:25274 (CONF-771039-6) 
ELASTICITY/EQUATIONS 
Efficient numerical method for time independent plasticity, 
3:24682 (SAND-77-0943) 
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ELECTRIC BATTERIES 

(Devices for production and/or storage of Or ype atid from 
chemical reactions; excludes FUEL CELLS 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 

ELECTRIC BATTERIES/CONNECTORS 
Method of sealing an intercell connection in a multi-cell electric 
storage battery (Patent), 3:24133 
ELECTRIC BATTERIES/ELECTROCHEMISTRY 
Corrosion of lead in acid tetrafluoborate electrolytes, 3:24714 
ELECTRIC BATTERIES/ELECTROLYTES 
Solid-state electrochemistry: new possibilities for research and 
industry, 3:24799 
ELECTRIC BATTERIES/MONITORING 
Cell-level battery charge/discharge protection system, 3:24136 
ELECTRIC BATTERI S/TECHNOLOGY ASSESSMENT 

Development schedules for vehicle energy storage systems, 

3:24583 (TID-28030) 
ELECTRIC CABLES 

See also CRYOGENIC CABLES 
OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 

ELECTRIC CABLES/CORROSION PROTECTION 

Cable neutral corrosion selection and evaluation of 
semiconducting thermoplastic jacket compounds for concentric 
neutral URD 
3:23684 (EPRLEL-61 EL-619(Vol.1)) 

ELECTRIC CABLES/DAMAGE 
Efficient location of damage in cables, 3:23681 
ELECTRIC CABLES CAL FAULTS 

Cable neutral corrosion, Phase II. Outdoor high voltage and high 
current short circuit tests on single phase extruded dielectric 
primary distribution cables. Phase II: final report, December 
1977, 3:23685 (EPRI-EL-619(Vol.2)) 

ELECTRIC CABLES/INSTALLATION 

Backfill materials for underground power cables, Phase I. Interim 
report. Thermal resistivity measurement methods, backfill 
treatments, heat and moisture flow analysis (HEAT), 3:23669 
(EPRI-EL-506) 

ELECTRIC CABLES/PERFORMANCE TESTING 
Cable neutral corrosion, Phase II. Outdoor high voltage and high 
current short circuit tests on single phase extruded dielectric 
primary distribution cables. Phase II: final report, December 
1977, 3:23685 (EPRI-EL-619(Vol.2)) 
ELECTRIC CONDENSERS 
See CAPACITORS 
C GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 

ELECTRIC GENERATORS/CONTROL SYSTEMS 

Current control by a homopolar machine with moving brushes, 
3:25508 (LA-7090-MS) 

ELECTRIC GENERATORS/DESIGN 

er fabrication, and testing of a fast discharge homopolar 

hine (FDX), 3:25498 (CONF-771029-117) 

Electric generators: Roesel, 3:24535 (ANL/CES/TE-77-3) 

System engineering and design of a pulsed homopolar generator 

wer su apply for the Texas Experimental Tokamak, 3:25497 
CONF- 771029. 114) 
ELECTRIC GENERATORS/ELECTRIC CONTACTS 

Current control by a homopolar machine with moving brushes, 
3:25508 (LA-7090-MS) 

Test data on electrical contacts at high surface velocities and high 
current densities for homopolar generators, 3:25502 (CONF- 
771029-121) 

ELECTRIC GENERATORS/OPTIMIZATION 


Circuit and magnetic analysis for a system of Faraday rotator coils 
driven by a two-spool, four-rotor homopolar generator, 3:25500 


(CONF-771029-119) 
ELECTRIC GENERATORS/PERFORMANCE 
Electric generators: Roesel, 3:24535 (ANL/CES/TE-77-3) 
Electromagnetic torques and forces due to misalignment effects 
and eddy currents in the homopolar generator, power supply 


for the Texas Experimental Tokamak (TEXT), 3:25499 (CONF- 


771029-118) 
TFTR Motor Generator, 3:25503 (CONF-771029-151) 
pg me nae GENERATORS/PERFORMANCE TESTING 
imental ee reactor ohmic heating energy storage study, 
25511 (WFPS-TME-038) 
Homopoler generator development at the University of Texas, 
3:25509 (ORO-5594-7) 
ELECTRIC GENERATORS/SPECIFICATIONS 
= a fast discharge homopolar generator, 3:25510 (ORO-5594- 


) 
ELECTRIC GENERATORS/USES 
Exact 60 cycie power generation at any speed, 3:24916 


rimary cables. Phase I: final report, August 1977, 
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ELECTRIC HEATING/PLANNING 

Future electric heating systems, 3:24329 

ELECTRIC POWER 
See also EPRI 
HYDROELECTRIC POWER 
OFF-PEAK POWER 
ELECTRIC POWER/AVAILABILITY 

Electric power supply and demand 1977-1986 as Ee by the 
Regional Electric Reliability Councils in their April 1, 1977 
responses to FPC Order 383-4 Docket R-362, 3: 70313 ‘(TID- 
28135) 

ELECTRIC POWER/BIBLIOGRAPHIES 

Electric Utility Rate Design Study: task force bibliographies, 

3:24266 (NP-22503) 
ELECTRIC POWER/CHARGES 

Electric Utility Rate Design Study: bibliography, 3:24264 (NP- 
22501) 

Electric Utility Rate Design Study: organization and functions, 
3:24265 (NP-22502) 

Electric Utility Rate Design Study: task force bibliographies, 
3:24266 (NP-22503) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24267 (NP-22504) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24268 (NP-22505) 

Electric Utility Rate Design Study: analysis of various pricing 
approaches, Topic 1, 3:24269 (NP-22506) 

Electric Utility Rate Design Study: an overview of regulated 
ratemaking in the United States, Topic 1.1, 3:24270 (NP-22507) 

Electric Utility Rate Design Study: analysis of electricity pricing 
in France and Great Britain, Topic 1.2, 3:24271 (NP-22508) 

Electric Utility Rate Design Study: framework for marginal-cost- 
based time-differentiated pricing in the United States, Topic 1.3, 
3:24272 (NP-22509) 

Electric Utility Rate Design Study: the development of various 
pricing approaches, Topic 1.3, 3:24273 (NP-22510) 

Electric Utility Rate Design Study: elasticity of demand, Topic 2, 
3:24275 (NP-22512) 

Electric Utility Rate Design Study: rate experiments involving 
smaller customers, Topic 3, 3:24277 (NP-22514) 

Electric Utility Rate Design Study: comments on two costing 
approaches for time-differentiated rates, 3:24278 (NP-22515) 
Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Minnesota Power and Light Company, 

3:24281 (NP-22518) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Virginia Electric and Power Company, 
3:24285 (NP-22522) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4, 3:24286 (NP-22523) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for the Dayton Power and Light 
Company, 3:24287 (NP-22524) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for Virginia Electric and Power 
os sd for the Virginia jurisdictional service, 3:24289 (NP- 
2252 

Electric Utility Rate Design Study: ratemaking, Topic 5, 3:24290 
(NP-22527) 

Electric Utility Rate Study: ratemaking, Topic 5, 3:24291 (NP- 
22528) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for five utilities, 3:24292 (NP-22529) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Dayton Power and Light Company, 
3:24293 (NP-22530) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Portland General Electric Company, 
3:24294 (NP-22531) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Virginia Electric and Power Company, 
3:24295 (NP-22532) 

Electric Utility Rate Design Study: potential cost advantages of 
load management, Topic 6, 3:24297 (NP-22536) 

Electric Utility Rate Design Study: mechanical controls and 
penalty pricing, Topic 9, 3:24301 (NP-22540) 

Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 
Saab pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 

Electric utility rate design study. Rate design and load control: 
issues and directions, 3:24314 

Typical electric bills, 1977: residential, commercial, industrial, 
3:24262 (FPC-R-90 

ELECTRIC POWER/CONSUMPTION RATES 

Fuels and energy data: United States by states and census 

divisions, 1974, 3:24328 (PB-271093) 





ELECTRIC POWER/COST 


ELECTRIC POWER/COST 
Electric Utility Rate Desi oa how to quantify marginal 
costs, — 4, 3:24286 (NP-22 » 
Electric U ee ae : how to quantify marginal 
costs, Topic 4. Results for the Dayton Power and Light 


Company, 3:24287 22524) 

Electric Utility Rate ign Study: how to quantify ~~ 
costs, Topic 4. Results for Portland General Electric pany, 
3:24288 -22525) 

Electric Utility Rate ae Study: how to quantify marginal 

costs, Topic 4. Results for Virginia Electric and Power 
—— y for the Virginia jurisdictional service, 3:24289 (NP- 

oe 


POWER/DATA COMPILATION 
1977 electric power post-summer survey, 3:24318 
ELECTRIC POWER/DEMAND FA RS 
ic models of the industrial demand for energy, 3:24210 
(EPRI-EA-580) 
— Utility Rate Design Study: bibliography, 3:24264 (NP- 


Electric Utility Rate Design Study: considerations of the price 
elasticity of demand for electricity, Topic 2, 3:24274 -22511) 

Electric Utility Rate Design Study: elasticity of demand, Topic 2, 
3:24276 -22513) 

Energy modeling and data support for the Electric Power 
Research Institute. Annual report, July 1977, 3:24143 (BNL- 


) 
Forecasting and modeling time-of-day and seasonal electricity 
demands, 3:24260 (EPRI-EA-578-SR 
ER/ENERGY CONSERVATION 
California load management research 1977, 3:24310 (TID-28038) 
Load ment and power system reliability, 3:24321 
ELECTRIC POWE: ‘GY MODELS 

Electric Utility Rate Design Study: elasticity of demand, Topic 2, 
3:24276 (NP-22513) 

ELECTRIC POWER/ENERGY STORAGE SYSTEMS 

Seasonal energy storage saree, 3:24444 (CONF-761134-) 

ELECTRIC POWER/FO ‘ASTING 
1976 Alaska power survey. Volume I, 3:24306 (NP-22958/1) 
1976 Alaska power survey. Volume II, 3:24307 (NP-22958/2) 
ELECTRIC POWER/GOVERNMENT POLICI 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24267 (NP-22504) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24268 (NP-22505) 

ELECTRIC POWER/MEASURING INSTRUMENTS 

Electric Utility Rate Design Study: metering, Topic 7 (Equipment 

available and/or mh om 3:24299 (NP-22538) 
ELECTRIC POWER/PEAK-LOAD PRICING 

Need Rate Design Study: bibliography, 3:24264 (NP- 

Electric Utility Rate Design Study: considerations of the price 
elasticity of demand for electricity, Topic 2, 3:24274 -22511) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4, 3:24279 (NP-22516) 

Electric Utility Rate Design Study: costin ad og an pricing, 
Topic 4. Results for Carolina Power and Light Company, 
3:24280 (NP-22517) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Minnesota Power and Light Company, 
3:24281 (NP-22518) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
bX 7 a ore for the Omaha Public Power District, 3:2428 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Portland General Electric Company, 
3:24284 (NP-22521) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Virginia Electric and Power Company, 
3:24285 (NP-22522) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for five utilities, 3:24292 -22529) 

Electric Utility Rate Design Study: potential cost advantages of 
peak-load pricing; Topic 6, 3:24298 (NP-22537) 

Electric Utility Rate Design Study: metering, Topic 7 (Equipment 
available and/or needed), 3:24299 (NP-22538) 

Electric Utility Rate Design Study: Ebasco’s responses to 
questions from Task Force 4, Topic 4 (Peak-load pricing 

uestions and answers), 3:24303 (NP-22546) 
ELECTRIC POWER/POWER METERS 


Electric Utility Rate Design Study: — 7, metering and 


communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP-22539) 
ELECTRIC POWER/RATE STRUCTURE 

Electric Utility Rate Design Study: Topic 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 -22539) 
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Electric —_ rate design proposals. Interim report, 3:24261 
(FEA/D-77/063 


ELECTRIC POWER/REGULATIONS 
Electric Utility Rate Design Study: framework for marginal-cost- 
based time-differentiated pricing in the United States, Topic 1.3, 
3:24272 (NP-22509) 
ELECTRIC PO 
Supplement to staff rt on July 13-14, 1977, electric systems 
disturbance on the lidated Edison Company of New 
York, Inc., System, 3:24326 (PB-271231) 
ELECTRIC POWER/STA ics 
Typical electric bills, 1977: residential, commercial, industrial, 


Assessment of retail electricity tariffs and the application of 
rationalization, 3:24315 
ELECTRIC POWER INDUSTRY/ACCOUNTING 
Report on results of audit related to charges for wholesale electric 
service by Mississippi Power and Light Company under fuel 
adjustment clauses filed with the Federal Power Commission, 
3:24311 (TID-28069) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 


C UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/ACCIDENTS 

Electric system disturbance on the Consolidated Edison Com 
of New York, Inc., System. Staff report on July 13-14, 1977, 
3:24312 (TID-28134) 

ELECTRIC UTILITIES/ACCOUNTING 

Report on results of audit related to charges for wholesale electric 
service by Mississippi Power and Light Company under fuel 
adjustment clauses filed with the Federal Power Commission, 
3:24311 (TID-28069) 

ELECTRIC UTILITIES/CHARGES 
ary Nad Rate Design Study: bibliography, 3:24264 (NP- 
2 

Electric Utility Rate Design Study: task force bibliographies, 
3:24266 (NP-22503) 

Electric Utility Rate Design Study: analysis of various pricing 
approaches, Topic 1, 3:24269 (NP-22506) 

Electric Utility Rate Design Study: an overview of regulated 
ratemaking in the United States, Topic 1.1, 3:24270 (NP-22507) 

Electric Utility Rate Design Study: framework for marginal-cost- 
based time-differentiated pricing in the United States, Topic 1.3, 
3:24272 (NP-22509) 

Electric Utility Rate Design iy f the Soeecgmet of various 
pee ere, Topic 1.3, 3:24273 (NP-22510) 

BNP 2 a Rate Design Study: ratemaking, Topic 5, 3:24290 

Eletie Ut Rate Study: ratemaking, Topic 5, 3:24291 (NP- 
22528 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Dayton Power and Light Company, 
3:24293 (NP-22530) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Portland General Electric Company, 
3:24294 (NP-22531) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Virginia Electric and Power Company, 
3:24295 (NP-22532) 

Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 
Sse pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 
2 

Electric utility rate — study. Rate design and load control: 
issues and directions, 3:24314 

ELECTRIC UTILITIES/DATA COMPILATION 

1977 electric power post-summer survey, 3:24318 

ELECTRIC L /ECONOMICS 

Electric Utility Rate Design Study: —— for peak-load pricing, 
Topic 4. Results for Carolina Power and Light Company, 
3:24280 (NP-22517) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Minnesota Power and Light Company, 
3:24281 (NP-22518) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
: - er for the Omaha Public Power District, 3:24282 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Portland General Electric Company, 
3:24284 (NP-22521) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4, 3:24286 (NP-22523) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for the Dayton Power and Light 
Company, 3:24287 (NP-22524) 
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Electric Utility Rate Desi ign Study: how to quantify marginal 
costs, Topic 4. Results for Portland General Electric Company, 
3:24288 + am 

Electric Utility Rate Desi ign Study: how to quantify marginal 
costs, Topic 4. Results for Virginia Electric and Power 
a ad for the Virginia jurisdictional service, 3:24289 (NP- 


Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Aeon g Power and Light Company, 
3:24293 (NP-22530) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Portland General Electric Company, 
3:24294 (NP-22531) 

Electric-Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Virginia Electric and Power Company, 
3:24295 (NP-22532) 

o—— and peak-load pricing in the electric power industry, 

— utility valuation and cost-of-capital models: some 

tory and economic considerations, 3:24317 
ELEC IC UTILITIES/ENERGY SHORTAGES 
Overview of the problems and opportunities of the need industry 
posed by the energy situation, 3:24539 a 7609 133-) 
ELECTRIC’ UTILITIES/LOAD MANAGEM. 
California load management research 1977, 3294310 (TID-28038) 
— Utility Rate Design Study: attitudes and opinions of 
experimental customers toward load-management alternatives, 
Topic 10, 3:24263 (NP-22500) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24267 (NP-22504) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24268 (NP-22505) 

Electric Utility Rate Design Study: potential cost advantages of 
load management, Topic 6, 3:24297 (NP-22536) 

Electric Utility Rate Design Study: potential cost advantages of 

-load pricing; Topic 6, 3:24298 (NP-22537) 

Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 
po pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 

4 


Electric Utility Rate Design Study: demonstration of the use of 
the Westinghouse model LOOPEAK, To os) 6 (For impact of 
control on certain loads), 3:24305 (NP-22 

Electric utility rate design study. Rate design —_ load control: 
issues and directions, 3:24314 

Load management and power system reliability, 3:24321 

Potential for load management in selected commercial and 
industrial facilities. Final report, 3:24309 (PB-271082) 

ELECTRIC UTILITIES/OFF-PEAK POWER 

Electric Utility Rate Design Study: Topic 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP-22539) 

ELECTRIC UTILITIES/OPERATION 

Electric Utility Rate Design Study: how to quantify marginal 

costs, Topic 4, 3:24286 (NP-22523) 
ELECTRIC UTILITIES/PEAK-LOAD PRICING 

Electric Utility Rate Design Study: considerations of the price 
elasticity of demand for electricity, Topic 2, 3:24274 (NP-22511) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Carolina Power and Light Company, 
3:24280 (NP-22517) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Minnesota Power and Light Company, 
3:24281 (NP-22518) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for the Omaha Public Power District, 3:24282 
(NP-22519) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Portland General Electric Company, 
3:24284 (NP-22521) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Virginia Electric and Power Company, 
3:24285 (NP-22522) 

Electric Utility Rate Design Study: ratemaking, Topic 5, 3:24290 
(NP-22527) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for five utilities, 3:24292 (NP-22529) 

Electric Utility Rate Design Study: estimating the benefits of 

-load pricing for electric utilities, Topic 6, 3:24296 (NP- 


Electric Utility Rate Design Study: potential cost advantages of 
peak-load pricing; Topic 6, 3:24298 (NP-22537) 

Electric Utility Rate Design Study: metering, aw 7 (Equipment 
available and/or needed), 3:24299 (NP-22538) 

Electric Utility Rate Design Study: Ebasco’s responses to 
questions from Task Force 4, Topic 4 (Peak-load pricing 
questions and answers), 3:24303 (NP-22546) 


ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 


Electric Utility Rate Design Study: comments on Ebasco 
Service's approach to peak-load pricing, 3:24304 (NP-22550) 

Ownership and peak-load pricing in the electric power industry, 
3:24316 

Peak-load pricing in selected European electric utilities, 3:24319 

ELECTRIC UTILITIES/POWER GENERATION 

1977 electric power post-summer survey, 3:24318 

ELECTRIC UTILITIES/POWER SYSTEMS 

Factors influencing electric utility expansion. Volume II, 3:24257 
(CONF-770869-P2) 

ELECTRIC UTILITIES/PUBLIC OPINION 

Electric Utility Rate Design Study: attitudes and opinions of 
experimental customers toward load-management alternatives, 
Topic 10, 3:24263 (NP-22500) 

Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 
of-day pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 
22541) 

ELECTRIC UTILITIES/PUBLIC RELATIONS 

Office of Conservation. Third quarterly report, July-September 
1977, 3:24540 (TID-27998) 

ELECTRIC UTILITIES/RATE STRUCTURE 

Electric utility rate design proposals. Interim report, 3:24261 
(FEA/D-77/063) 

ELECTRIC UTILITIES/REGULATIONS 

Electric Utility Rate Design Study: an overview of regulated 
ratemaking in the United States, Topic 1.1, 3:24270 (NP-22507) 

Electric Utility Rate Design Study: framework for marginal-cost- 
based time-differentiated pricing in the United States, Topic 1.3, 
3:24272 (NP-22509) 

Public utility valuation and cost-of-capital models: some 
regulatory and economic considerations, 3:24317 

States and electric utility regulation, 3:24308 (PB-270733) 

ELECTRIC UTILITIES/RELIABILITY 

Staff report on July 13-14, 1977, electric system disturbance on the 
Consolidated Edison Company of New York, Inc., System, 
3:24325 (PB-271230) 

ELECTRIC UTILITIES/SOLAR-ASSISTED POWER SYSTEMS 

Hybrid solar-electric service concept, 3:24334 

ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CIRCUIT BREAKERS 
CURRENT LIMITERS 
LIGHTNING ARRESTERS 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/SURFACE CLEANING 

Contaminant cleaning for critical electrical assembly areas. Final 

report, 3:24912 (BDX-613-1695(Rev.)) 
ELECTRICAL INSULATORS/ELECTRICAL PROPERTIES 
et ye on thermally stressed electrical insulators up to 
000°C, 3:24905 (EUR-5602) 
ELECTRICAL INSULATORS/MATERIALS TESTING 

Developinent, testing, and evaluation of MHD-materials. 
Quarterly report, April-June 1977, 3:24356 (FE/6010-2) 

Development, testing, and evaluation of MHD-materials. 
Quarterly report, July-September 1977, 3:24357 (FE/6010-9) 

ELECTRICAL INSULATORS/THERMAL STRESSES 
aa on thermally stressed electrical insulators up to 
000°C, 3:24905 (EUR-5602) 
ELECTRIC. POWERED VEHICLES/DEMONSTRATION 

PROGRAMS 

First annual report to Congress on the implementation of public 
law 94-413. The Electric and Hybrid Vehicle Research, and 
Development and Demonstration Act of 1976, 3:24193 (DOE/ 
CS-0002/1) 

ELECTRIC-POWERED VEHICLES/DESIGN 
Design of a current technology electric vehicle, 3:24584 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 

Development schedules for vehicle energy storage systems, 
3:24583 (TID-28030) 

ELECTRIC-POWERED VEHICLES/FINANCING 

Financial incentives research and lending market impact analysis, 
3:24145 (HCP/M3866-1) 

ELECTRIC-POWERED VEHICLES/FLYWHEELS 
ee module for electric vehicle regenerative braking, 
:24585 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 

BATTERIES 

Design and development of a 30 kW-hr lithium-aluminum/iron 
sulfide electric vehicle battery, 3:24125 

Evaluation of porous paper and felt ceramics for electrode 
separators in high temperature Li-Al/LiCl-KCl/FeS/sub x/ 
cells, 3:24134 

High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, April-June 1977, 
3:24120 (ANL-77-68) 

Post-test analysis of Li/FeS2 compact cells, 3:24130 





ELECTRIC-POWERED VEHICLES/METAL-GAS 


ELECTRIC-POWERED a po naar apace BATTERIES 
Summary of the metal-air fuel cell research program 
(Mechanically rechargeable), 3:24122 we ID-17591) 
ELECTRIC-PO 
BATTERIES 


RED VEHICLES/METAL-NONMETAL 


Zinc-bromine battery: possible candidate for electric vehicles and 
load leveling, 3:24124 
ELECTRIC-POWERED VEHICLES/REGENERATIVE 
BRAKING 


oo module for electric vehicle regenerative braking, 
24 
ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
First annual rt to Congress on the implementation of public 
law 94-413. Electric and Hybrid Vehicle Research, and 
Devel t and Demonstration Act of 1976, 3:24193 (DOE/ 


ELECTROCHEMICAL CORROSION/MEASURING METHODS 
Determination of corrosion parameters by digital impedance 
analysis, 3:24710 (SAND-78-0038C) 
OCHEMISTRY/RESEARCH P. 


ROGRAMS 
Surface studies. Final technical report, 1 June 1975-31 December 
1976, 3:24798 (AD-A-042839) 
ELECTRODES/ELECTROCHEMICAL CORROSION 
Determination of corrosion = by digital impedance 
— 3:24710 (SAND-78-0038C) 
ELE IDES/MATERIALS TESTING 
Svc testing, and evaluation of MHD-materials. 
Quarterly report, April-June 1977, 3:24356 (FE/6010-2) 
Development, testing, and evaluation of MHD materials and 
pre ony ment designs. Quarterly report, April 1-June 30, 1977, 
3:24368 (FE-2248-15) 
Development, testing, and evaluation of MHD-materials. 
ly r rt, July- tember 1977, 3:24357 (FE/6010-9) 
OHYDROD ODYNAMIC GENERATORS 
See EHD GENERATORS 
ELECTROJETS/CABLES 
Geomagnetic data for January 1976 (AE(7) indices and stacked 
— 3:25269 (PB-271788) 
OLYTES/BIBLIOGRAPHIES 
Bibliography of sources of experimental data leading to activity or 
osmotic coefficients for polyvalent electrolytes in aqueous 
solution. Final report, 3:24770 (PB-270367) 
ELECTROLYTES/IONIC CONDUCTIVITY 
Solid-state electrochemistry: new possibilities for research and 
industry, 3:24799 
ELECTROLYTES/RECYCLING 
Review of methods of controlling impurities in electrolytes of 
electrolytic copper refineries, 3:24496 
ELECTROLYTIC / MATERIALS 
Advanced alkaline electrolysis cell matrix development 
(Polysulfone and polyarylsulfone), 3:23254 (CONF-761134-) 
Proposed failure mechanism of asbestos separator material, 
3:23256 (CONF-761 134-) 
Selection and evaluation of cell materials for advanced water 
electrolyzers, 3:23255 (CONF-761134-) 
ELECTROLYTIC CELLS/OPERATION 
Electrolytic removal of copper contaminants in municipal 
wastewaters, 3:24556 
ELECTRON BEAM INJECTION/FEASIBILITY STUDIES 
Pro) E-beam stabilization of neutral beam sustained mirror 
p 3:25415 (UCID-17633) 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/FOCUSING 
Adiabatic wall focusing of intense ion beams for the ignition of 
thermonuclear microexplosion, 3:25560 
ELECTRON BEAMS/TWO-STREAM INSTABILITY 
Lower hybrid two stream instability in quasi-neutral electron 
beam, 3:25420 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON PLASMA WAVES 
Electron wave cavity formation in the electron beam-plasma 
interaction, 3:25430 
ELECTRON PLASMA WAVES/BERNSTEIN MODE 
Enhanced damping of large-amplitude Bernstein wave in a plasma, 


3:25431 
a PLASMA WAVES/HARMONICS 
er harmonics of electron plasma waves, 3:25426 
ON REACTIONS/ELASTIC SCATTERING 
Single-particle potentials constructed from electron elastic 
scattering data, 3:25339 (TID-27909) 
ELECTRON SOURCES/FEASIBILITY STUDIES 
Inverse diode study. Final report, 3:25404 (PIFR-959) 
ELECTRON SOURCES/PERFORMANCE TESTING 
Inverse diode study. Final report, 3:25404 (PIFR-959) 
ELECTRONIC CIRCUITS 
See also POWER CONDITIONING CIRCUITS 
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PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/COMPUTER-AIDED DESIGN 
AITRAC: Augmented Interactive Transient Radiation Analysis 
by Computer. User's information manual, 3:24913 (SAND-77- 


0939) 
ELECTRONIC CIRCUITS/RADIATION EFFECTS 
AITRAC: Augmented Interactive Transient Radiation Analysis 
by Computer. User's information manual, 3:24913 (SAND-77- 
0939 


) 
ELECTRONIC EQUIPMENT 
See also MULTIPLEXERS 
OSCILLATORS 
POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/MANUFACTURING 
Development of electronics in India, 3:23935 
ELECTRON-POS IN INTERACTIONS/ANNIHILATION 
Anomalous aan production in the lead-glass wall experiment 
- — (3.77 to 7.4 GeV, branching ratio), 3:25292 (LBL- 
7 


Hadron production in e* e~ annihilation (Lectures, total cross 
sections, scale invariance, mass spectra, decay, charmed 
mesons), 3:25296 (SLAC-PUB-1873) 

Lectures on electron-positron annihilation. Part I. The production 
of hadrons and psi particles (Above 2 GeV, total cross sections, 
distributions), 3:25287 (SLAC-PUB-1614) 

Leptons as a probe of hadronic structure (Lectures), 3:25308 

SLAC-PUB-1732) 

Properties of eu events produced in e* -e~ annihilation (Angular 
and momentum distributions, cross sections), 3:25293 (SLAC- 
PUB-1664) 

Total hadron cross section, new icles, and muon electron 
1708) in e* e~ annihilation at SPEAR, 3:25294 (SLAC-PUB- 
17 

ELECTRON-POSITRON INTERACTIONS/CROSS SECTIONS 

Total cross section for e* e~ — hadrons and its associated 
spectroscopy at SPEAR, 3:25312 (SLAC-PUB-1750) 

ELE ON-POSITRON INTERACTIONS/ 

ELECTROPRODUCTION 

Production of new coed in electron-positron annihilation 
(Review), 3:25297 (SLAC-PUB-1888) 

ELECTRON-POSITRON INTERACTIONS/PARTICLE 

PROPERTIES 

Total hadron cross section, new particles, and muon electron 
events in e* e~ annihilation at SPEAR, 3:25294 (SLAC-PUB- 
1706) 

ELECTRONS 
See also SOLAR ELECTRONS 
ELECTRONS/ELECTROPRODUCTION 

Anomalous electron production in the lead-glass wall experiment 
at SPEAR (3.77 to 7.4 GeV, branching ratio), 3:25292 (LBL- 
6766 


) 
ELECTRONS/INELASTIC SCATTERING 
Electron excitation and the optical potential in electron 
microscopy, 3:25370 
ELECTROPLATING/EFFICIENCY 
Lecture series: easy introduction to plating theory, 3:24644 
(BNWL-tr-286) 
ELECTROPRODUCTION/LECTURES 
Leptons as a probe of hadronic structure (Lectures), 3:25308 
(SLAC-PUB-1732) 
ELECTROSTATIC ANALYZERS/CALIBRATION 
10-channel neutral particle energy analyser for measurements of 
ion temperatures on tokamak plasmas, 3:25401 
ELECTROSTATIC PRECIPITATORS/CLEANING 
Means for the cleaning and self-cleaning of an electrostatic 
precipitator (Patent), 3:24940 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Electric dust precipitator (Patent), 3:24946 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 
ee program: focus on lignite, 3:22699 (GFERC/IC- 


ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Simplification of the system for recovery of seed, 3:24360 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
TESTING 
Demonstration of Wellman-Lord/Allied Chemical FGD 
technology: boiler operating characteristics. Final report, May 
1974-January 1976, 3:23660 (PB-269885) 
EMBARGOES/ECONOMIC IMPACT 
Measuring the economic cost of an oil embargo. Final report, 
3:24152 (SRI-4896) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMPLOYMENT/LAWS 
Achieving the goals of the Employment Act of 1946: thirtieth 
anniversary review. Volume II. Energy. Paper No. 2. Energy 
and economic growth. A study prepared for the use of the Joint 
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Economic Committee, Congress of the United States, August 
31, 1977, 3:24162 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/BIBLIOGRAPHIES 

Bibliography: publications of the New Mexico Energy Institute at 

the University of New Mexico, 3:24141 (NMEI-76-167D) 
ENERGY/MANPOWER 

Energy-related doctoral scientists and engineers in the United 

States, 1975, 3:24140 (DOE/IR-0033) 
ENERGY ANALYSIS 

Contrasting views of the future and their influence on our 

technological horizons for energy, 3:24159 
ENERGY CONSERVATION 

Achieving the goals of the Employment Act of 1946: thirtieth 
anniversary review. Volume II. Energy. Paper No. 2. Energy 
and economic growth. A study prepared for the use of the Joint 
Economic Committee, Congress of the United States, August 
31, 1977, 3:24162 

Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB-270977) 

Crude oil equalization tax. Hearings before the Committee on 
Energy and Natural Resources, United States Senate, Ninety- 
Fifth Congress, First Session, September 16 and 19, 1977, 
3:24252 

Energy: no magic solutions (Energy goals of The Army Corps of 
Engineers), 3:24202 

Energy cost reduction in retailing (Handbook), 3:24206 

Energy management in the Navy’s shore establishment, 3:24203 

Guide to energy savings for the vegetable producer, 3:24196 
(TID-28015) 

Guide to energy savings for the livestock producer, 3:24197 (TID- 
28021) 

Land application of waste materials (Book; 21 papers), 3:24184 

Mass transportation, energy conservation, and city structure: the 
need for new goals, 3:24330 

Shielding: people and shelter (Book), 3:24170 

Tribology: research and development needs in advanced energy 
technology, 3:24469 (HEDL-SA-1191(Rev.)) 

ENERGY CONSERVATION/COST BENEFIT ANALYSIS 

Logic of energy conservation, 3:24201 

ENERGY CONSERVATION/ECONOMICS 

How energy can be more rationally used. Technical possibilities 
and facts of business management. Under the pressure of rising 
energy costs, 3:24392 

Implementing energy conservation programs, 3:24396 (PB-270432) 

ENERGY CONSERVATION/EDUCATION 

Development and testing of a home economics energy 
conservation curriculum guide: energy conservation in the 
home. Final report (Knowledge at secondary school level), 
3:24198 (TID-28054) 

ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 

Improved systems for energy conversion and conservation as 
pollution control alternatives: USEPA program, 3:25159 

ENERGY CONSERVATION/IMPLEMENTATION 

Energy cost reduction for automotive service facilities 

(Handbook), 3:24331 
ENERGY CONSERVATION/LAND USE 

Interaction of land-use patterns and residential energy 

conservation, 3:24199 (TID-28058) 
ENERGY CONSERVATION/MANUALS 
Energy conservation design manual for new nonresidential 
buildings, 3:24207 
ENERGY CONSERVATION/PLANNING 
Implementing energy conservation programs, 3:24396 (PB-270432) 
ENERGY CONSERVATION/PUBLIC OPINION 

Energy cost reduction for automotive service facilities 

(Handbook), 3:24331 
ENERGY CONSERVATION/RESEARCH PROGRAMS 

DoE’s industrial-efficiency research focuses on 10 energy- 
intensive fields, 3:24200 

Improved systems for energy conversion and conservation as 
pollution control alternatives: USEPA program, 3:25159 

ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 

Logic of energy conservation, 3:24201 

ENERGY CONSERVATION/STATE GOVERNMENT 

Federal energy conservation programs; a state perspective, 
3:24195 (PB-271283) 

ENERGY CONSERVATION/TECHNOLOGY ASSESSMENT 

How energy can be more rationally used. Technical possibilities 
and facts of business management. Under the pressure of rising 
energy costs, 3:24392 

ENERGY CONSUMPTION 

Possible application of regression models to the relationship of 

weather influences on electricity consumption, 3:24215 


ENERGY MODELS 


ENERGY CONSUMPTION/DATA 
Fuels and energy data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 
ENERGY CONSUMPTION/DATA COMPILATION 
Energy consumption in commercial industries by census division, 
1974, 3:24327 (PB-268851) 
ENERGY CONSUMPTION/ENERGY ANALYSIS 
Contrasting views of the future and their influence on our 
technological horizons for energy, 3:24159 
ENERGY CONSUMPTION/FO: ‘ASTING 


How energy can be more rationally used. Technical possibilities 
and facts of business management. Under the pressure of rising 
energy costs, 3:24392 

Revised program for maximizing U.S. energy self-sufficiency, 


3:24217 
ENERGY CONSUMPTION/GROSS NATIONAL PRODUCT 

Interrelationship between the use of energy, the gross national 
product, and employment, 3:24144 (CONF-7609133-) 

Some observations on energy and economic growth, 3:24160 

ENERGY CONSUMPTION/LAND USE 

Interaction of land-use patterns and residential energy 

conservation, 3:24199 (TID-28058) 
ENERGY CONSUMPTION/REVIEWS 

Possibilities and limitations of economical energy consumption. 

On the lecture meeting of the VDI, 3:24448 
ENERGY CONVERSION/ENVIRONMENTAL IMPACTS 

Improved systems for energy conversion and conservation as 

pollution control alternatives: USEPA program, 3:25159 
ENERGY CONVERSION/MEETINGS 

Proceedings of the 12th intersociety energy conversion 

engineering conference. Volume I (150 a 3:24338 
ENERGY CONVERSION/RESEARCH P RAMS 

Improved systems for energy conversion and conservation as 

pollution control alternatives: USEPA program, 3:25159 
ENERGY DEMAND/ENERGY MODELS 

Dynamic models of the industrial demand for energy, 3:24210 
(EPRI-EA-580) 

ENERGY DEMAND/FORECASTING 

Coal and forecast of the world’s energy consumption, 3:24216 

Energy growth alternatives: dimensions of a social cost/benefit 
analysis, 3:24218 

Northwest Energy Policy Project: energy demand modeling and 
forecasting final report, 3:24212 (NP-22778) 

Securing the energy supply in Baden-Wuerttemberg. The energy 
programme of the Land’s government, 3:24224 

U.S. and world energy supply and demand forecast to 1990, 
3:24208 (CONF-7609133-) 

ENERGY DEMAND/PLANNING 

Securing the energy supply in Baden-Wuerttemberg. The energy 

programme of the Land’s government, 3:24224 
ENERGY DEMAND/SIMULATION 

Northwest Energy Policy Project: energy demand modeling and 

forecasting final report, 3:24212 (NP-22778) 
ENERGY DEMAND/SOCIAL IMPACT 
Energy growth alternatives: dimensions of a social cost/benefit 
analysis, 3:24218 
ENERGY FACILITIES/DECISION MAKING 
Myths of ecology and energy, 3:24237 
ENERGY FACILITIES/OPTIMIZATION 
Case for evolutionary optimization, 3:24323 
ENERGY FACILITIES/RISK ASSESSMENT 

An approach to societal risk acceptance criteria and risk 
management, 3:24151 (PB-271264) 

ENERGY FACILITIES/SOCIO-ECONOMIC FACTORS 

Case for evolutionary optimization, 3:24323 

ENERGY MANAGEMENT 

Energy: no magic solutions (Energy goals of The Army Corps of 
Engineers), 3:24202 

Energy cost reduction in retailing (Handbook), 3:24206 

Energy management in the Navy’s shore establishment, 3:24203 

Energy planning and management in developing countries: 
— concerning a conceptual framework, 3:24139 (BNL- 
23340) 

ENERGY MODELS 

Dynamic models of the industrial demand for energy, 3:24210 
(EPRI-EA-580) 

Electric Utility Rate Design Study: demonstration of the use of 
the Westinghouse model LOOPEAK, bi 6 (For impact of 
control on certain loads), 3:24305 (NP-22605) 

Energy modeling and data support for the Electric Power 
Research Institute. Annual report, July 1977, 3:24143 (BNL- 
50696) 

Energy planning and management in developing countries: 
= concerning a conceptual framework, 3:24139 (BNL- 

Forecasting and modeling time-of-day and seasonal electricity 
demands, 3:24260 (EPRI-EA-578-SR) 

Northwest Energy Policy Project: energy demand modeling and 
forecasting final report, 3:24212 (NP-22778) 





ENERGY MODELS/ELECTRIC POWER 


ENERGY MODELS/ELECTRIC POWER 
Electric Utility Rate Design Study: elasticity of demand, Topic 2, 
3:24276 (NP-22513) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
Alternative long-range energy strategies. Joint hearing before the 
Select Committee on Small Business and the Committee on 
Interior and Insular Affairs, United States Senate, Ninety- 
Fourth Congress, Second Session, December 9, 1976, 3:24241 
Can we do without uranium (Economic/environmental 
implications of nuclear moratorium), 3:24191 
Federal energy conservation programs; a state perspective, 
3:24195 (PB-271283) 
Federal role in natural gas distribution rate structure reform. Final 
report, 3:24253 (PB-270457) 
aye and problems of coal utilization, 3:24243 (GFERC/ 
“77/1 
Planning of the nuclear energy contribution to the Brazilian 
energy program, 3:23904 (UCRL-Trans-1 1295) 
State regulatory processes (Texas), 3:24226 (CONF-7609133-) 
ENERGY POLICY /COMPARATIVE EVALUATIONS 
Energy strategy: the road not taken, 3:24238 
Scale, centralization, and electrification in energy systems 
(Matching scale and quality to end use), 3:24239 
ENERGY POLICY/COST BENEFIT ANALYSIS 
Energy policy in an economic cost-benefit comparison (Balancing 
economic growth and environmental protection), 3:24242 
ENERGY POLICY/DECISION MAKING 
Determinants of energy strategies, 3:24236 
Introduction (Socio-economic impacts of energy-related 
decisions), 3:24235 
Myths of ecology and energy, 3:24237 
Preference models of environmental impact, 3:24166 (IIASA-RM- 
7 


6-4) 
ENERGY POLICY/MEETINGS 

Future strategies for energy development: a question of scale, 
3:24234 

ENERGY POLICY/RENEWABLE ENERGY SOURCES 

Energy strategy: the road not taken, 3:24238 
ENERGY POLICY/REVIEWS 

Energy, environment, and international development, 3:24225 
ENERGY SHORTAGES/GLOBAL ASPECTS 

Energy, environment, and international development, 3:24225 
ENERGY SHORTAGES/REVIEWS 

Energy, environment, and international development, 3:24225 
ENERGY SOURCE DEVELOPMENT/ENERGY ANALYSIS 

Contrasting views of the future and their eo on our 

technological horizons for energy, 3:24159 
ENERGY SOURCE DEVELOPMENT/ENERGY POLICY 
Energy strategy: the road not taken, 3:24238 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Role of Environmental Protection Agency in concert with other 
national goals, 3:24164 (CONF-7609133-) 

ENERGY SOURCE DEVELOPMENT/FINANCING 

Financial incentives research and lending market impact analysis, 
3:24145 (HCP/M3866-1) 

ENERGY SOURCE DEVELOPMENT/GLOBAL ASPECTS 

Which way to go. Observations based on discussion on global 

rspectives and energy strategies, 3:24211 (IIASA-PP-77-9) 
ENERGY SOURCE DEVELOPMENT/GOVERNMENT 

POLICIES 

—— Mountain energy resource development: status, potential, 
and socio-economic issues, 3:24213 (PB-269969) 

ENERGY SOURCE DEVELOPMENT/MEETINGS 
ee for energy development: a question of scale, 
4 
ENERGY SOURCE DEVELOPMENT/REGULATIONS 

Federal, state, and local regulatory powers affecting energy 

tree g and related development in the Appalachian Region. 
olume I. Compilation of regulatory powers. Final report, 
3:24230 (PB-270904) 

Federal, state, and local regulatory powers affecting energy 

—— and related development in the Appalachian region. 
olume II. Evaluation of regulatory powers. Final report 
(Pennsylvania and Kentucky), 3:24231 (PB-270905) 

Federal, state, and local regulatory powers affecting energy 
processing and related development in the Appalachian region. 
te summary (Pennsylvania and Kentucky), 3:24232 (PB- 

we ee DEVELOPMENT/RESEARCH 


se ef research and energy development 1977 until 
ENERGY SOURCE DEVELOPMENT/RISK ASSESSMENT 

An approach to societal risk acceptance criteria and risk 
management, 3:24151 (PB-271264) 
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ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Compilation of raw data on energy-impacted communities, 
including characteristics, conditions, resources, and structures 
for Colorado, Montana, North Dakota, South Dakota, Utah, 
and Wyoming, 3:24148 (PB-270449) 

Rocky Mountain energy resource development: status, potential, 
and socio-economic issues, 3:24213 (PB-269969) 

Socio-economic impacts and Federal assistance in energy- 
ey impacted communities, Region VIII, 3:24147 (PB- 


Some observations on energy and economic growth, 3:24160 
ENERGY SOURCE DEVELOPMENT/SY ‘ANALYSIS 
Avoiding energy ce pe with evolutionary alternate fuels 

derived via systems technology, 3:24183 
ENERGY SOURCE DEVELOPMENT/TAXES 
Impact of increased taxation on oil exploration and development 
in Alaska; a report to the Alaska state legislature, March 25, 
1977, 3:24247 (PB-270734) 
ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 
ASSESSMENT 
Which way to go. Observations based on discussion on global 
perspectives and energy strategies, 3:24211 (IIASA-PP-77-9) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WAVE POWER 
WIND POWER 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Air quality sector of the energy-related northwest regional 
assessment program, 3:25057 (BNWL-2100(Pt.3)) 
ENERGY SOURCES/EXPLOITATION 
Exploitation of many deposits of an exhaustible resource, 3:24173 
ENERGY SOURCES/REVIEWS 
Energy, environment, and international development, 3:24225 
ENERGY STORAGE 
See also FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
Chemical energy storage program in perspective, 3:23280 (CONF- 
761134-) 


ENERGY STORAGE/MEETINGS 
Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems, 3:23279 
(CONF-761 134-) 
ENERGY STORAGE/PERFORMANCE TESTING 
Experimental power reactor ohmic heating energy storage study, 
3:25511 (WFPS-TME-038) 
ENERGY STORAGE SYSTEMS/REVIEWS 
Seasonal energy storage requirements, 3:24444 (CONF-761134-) 
ENERGY SUPPLIES/DECISION MAKING 
Determinants of energy strategies, 3:24236 
ENERGY SUPPLIES/ELE C POWER 
Take-off with 150 KW, 3:24464 
ENERGY SUPPLIES/ENGINEERING 
Take-off with 150 KW, 3:24464 
ENERGY SUPPLIES/FORECASTING 
Future provision of liquid and gaseous hydrocarbons from coal 
gasification and the long-term prospects for a hydrogen 
technology (Efficient use of indigenous resources), 3:22813 
Properties and behavior of energy systems, 3:24219 
—- hom for maximizing U.S. energy self-sufficiency, 
:2421 
Texas energy perspective, 3:24209 (CONF-7609133-) 
U.S. and world ene Boy and demand forecast to 1990, 
3:24208 (CONF-7609 133- 
ENERGY SUPPLIES/GLOBAL ASPECTS 
Properties and behavior of energy systems, 3:24219 
ENERGY SUPPLIES/PLANNING 
Revised program for maximizing U.S. energy self-sufficiency, 


3:24217 
ENERGY SUPPLIES/SOCIO-ECONOMIC FACTORS 
Case for evolutionary optimization, 3:24323 
ENGLAND 
See UNITED KINGDOM 
ENIWETOK/BIOGEOCHEMISTRY 
Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 


Summary report, 1 July 1974-31 August 1977, 3:25152 (COO- 
3462-14 


ENRICHED URANIUM/PRODUCTION 
—" exchange for producing enriched U, 3:23146 (DOE-tr- 


ENTOMOLOGY 
See INSECTS 
ENVIRONMENT/DATA COMPILATION 


Federal environmental data: a directory of selected sources, 
3:24169 
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ENVIRONMENT/INFORMATION SYSTEMS 
—— data: a directory of selected sources, 
:241 

go le ete a MONITORIN' 
mop _— with BeO ceramic TLD, 3:24972 
8011 

INMENTAL ENGINEERING/REVIEWS 
cers in environmental controversies: ethics and 


“ye coneae environmental control costs, 3:24163 
Er INF-7609133-) 
Energy policy in an economic cost-benefit comparison (Balancin 
economic growth and environmental protection), 3:24242 
Role of Environmental Protection Agency in concert with other 
national goals, 3:24164 (CONF-7609133-) 
ONMENTAL SPORT 


See also ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/LATITUDE EFFECT 
enh. ist6 of oe over the North Atlantic, 3:25072 (SMHI- 


a = "edie ALKALINE PHOSPHATASE 
DEHYDROGENASES 
ESTERASES 
ENZYMES/MICROANALYSIS 
Clinical pathology in the 1980's by enzymo: i parameters 
and flow cytometry, 3:25169 (UCRL-80255 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/CARCINOGENESIS 
Tumor initiating and promoting activities of various 
bomen yrene metabolites in mouse skin, 3:25216 (CONF- 
EPOXIDES/MATERIALS TESTING 
Tar xide coating materials with increased diffusion resistance 
and its formulation, 3:24908 
EPOXIDES/MUTAGENESIS 
Tumor initiating and promoting activities of various 
oar g, yrene metabolites in mouse skin, 3:25216 (CONF- 
2 
EPOXIDES/PERFORMANCE TESTING 
Justification for substituting TRA CON 2212 epoxy for Epon 828 
epoxy in the fabrication of 75 mW (B) thermoelectric modules, 
3:23240 (GA-A-14722) 
XY COMPOUNDS 


See EPOXIDES 


RI 
See also ELECTRIC POWER 
EPRI/RESEARCH PROGRAMS 
Advanced fuel cell technology and applications, 3:24382 
“a program: focus on lignite, 3:22699 (GFERC/IC- 


EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATORIAL ELECTR 
See ELECTROJETS 
ERBIUM 167/RESONANCE 
Spins rd _— resonances of #®’Er and '”°Yb, 3:25357 (ORNL- 
tr-4434 


ERBIUM ALLOYS/CRYSTAL FIELD 
Behaviour of crystal field parameters in ErM and HoM 
ao compounds, in relationship with band structure, 


Crystal electric fields in rare-earth Ale compounds, 3:24671 
Crystal field effects on the specific heat of r)Ale, 3:24705 
ERBIUM ALLOYS/NEUTRON DIFFRACTION 
Behaviour of crystal field parameters in ErM and HoM 
uiatomic compounds, in relationship with band structure, 


3: 5 
ERBIUM ALLOYS/SPECIFIC HEAT 
Crystal field effects on the specific heat of (LaEr)Ale, 3:24705 
ERBIUM COMPLEXES/CH CAL PREPARATION 
Nonaqueous reductive lanthanide chemistry. I. Reaction of 
lan’ ide atoms with 1,3-butadienes, 3:24774 
ERBIUM COMPLEXES/CHEMICAL PROPERTIES 
Nonaqueous reductive lanthanide chemistry. I. Reaction of 
lan ide atoms with 1,3-butadienes, 3:24774 
ERBIUM IONS/ELECTRON SPIN RESONANCE 
Crystal fields and dynamic Jahn Teller coupling of an electronic 
" Ad a lattice modes in the fine structure of Er** in Pd- 
EROSION/DATA ANALYSIS 
Application of soil erosion data to particle wind resuspension, 
3:25034 (BNWL-2100(Pt.3)) 
EROSION/MONITORING 
Nondestructive-evaluation needs for coal liquefaction, 3:22826 
(ANL-77-61) 


EXHAUST GASES/BIOLOGICAL EFFECTS 


ESCOM-1 REACTOR 
See KOEBERG-1 REACTOR 
IES/BIOCHEMICAL REACTION KINETICS 
Teratocarcinoma: an alternative for embryos in the study of 
fem re Progress report, February 1-Sepcember 30, 1977, 
3:25164 (LA-7044-PR) 
ESTUARIES/OIL SPILLS 
Fate and effects of crude oil on an estuarine pond, 3:25151 
ESTUARIES/POLLUTION 
Fate and effects of crude oil on an estuarine pond, 3:25151 
ESTUARIES/WATER POLLUTION 
Simulation of chlorinated water discharges from power plants on 
estuaries and rivers, 3:25136 (CONF-771109-75 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL/BIOSYNTHESIS 
Cassava fuel alcohol in Brazil (Energetics and economics; 
- _ with ethanol from sugar cane and molasses), 
:23334 
Feasibility of producing basic chemicals by fermentation, 3:23333 
Feedstocks for large-scale fermentation processes, 3:23324 
Pilot plant studies of the bioconversion of cellulose and 
cp erp of ethanol, 3:23380 (LBL-6859) 
t plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23381 (LBL-6860) 
Prospects for fuels from biomass, 3:23335 
ETHANOL/CHEMICAL PREPARATION 
Feasibility of producing basic chemicals by fermentation, 3:23333 
ETHANOL/ISOTOPIC EXCHANGE 
Synthesis of labeled compounds (7°C, 15N), 3:25161 (LA-6898-PR) 
ETHANOL/PHARMACOLOGY 
Effect of alcohol on internally deposited Am-241 in the baboon: a 
ilot study, 3:25195 (COO-3382-16) 
ETHANOL/PRODUCTION 
Economical recovery of fermentation products from cellulose 
wastes via acid hydrolysis, 3:24559 
ETHANOL/USES 
Exhaust and evaporative emissions from a Brazilian Chevrolet 
fueled with ethanol-gasoline blends, 3:24628 
— of alcohol fuels for vehicle fleet tests, 3:24621 (CONS/ 
2693-1) 
INE 


See ACETYLENE 
ETHYLENE/CHEMICAL PREPARATION 
Thermal cracking process employing crushed oil shale as fuel 
(Patent; for production of gaseous olefins), 3:23047 
Thermal cracking of hydrodesulfurized residual petroleum oils 
(Patent), 3:23046 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 


See ACETYLENE 
EUROPE 
See also CZECHOSLOVAKIA 
FRANCE 


GERMAN FEDERAL REPUBLIC 
IRELAND 

NETHERLANDS 

POLAND 

SPAIN 

SWITZERLAND 

UNITED KINGDOM 


USSR 
EUROPE/PETROLEUM INDUSTRY 
Petrochemicals in Europe: nervousness about the future, 3:23044 
(IPC-76-43) 
EUROPE/SOLAR ENERGY 
Solar energy utilization in Central Europe, 3:23349 
EUROPE/WASTE MANAGEMENT 
European developments in the recovery of energy and materials 
from municipal solid waste. Final report, 3:24545 (PB-270219) 
EUROPEAN COMMUNITIES/POWER GENERATION 
Proposal of a regulation of the Council concerning financial 
measures of the community for promoting the use of coal for 
power generation, 3:24322 
EVACUATED TUBE COLLECTORS/DESIGN 
Performance and testing of a stationary concentrating collector 
(Compound parabolic concentrators coupled to tubular 
evacuated receivers), 3:23461 (CONF-770953-7) 
EXHAUST GASES/AFTERBURNERS 
Thermal afterburner (Patent), 3:24954 
EXHAUST GASES/BIOLOGICAL EFFECTS 
ea 4 autoexhaust and photochemical oxidant on mouse, 





EXHAUST GASES/CHEMICAL COMPOSITION 


EXHAUST GASES/CHEMICAL COMPOSITION 
7 for monitoring the composition of exhaust gases (Patent), 


EXHAUST GASES/MONITORING 
Surve mt. results for Fog oy }.. llutants, 3:25082 
RECIRCULA STEMS/DESIGN 
— recirculator for purification of emission from an 
combustion engine (Patent), 3:24608 
Exhaust gas recirculation system (Patent), 3:24612 
—— a purifier in an internal combustion engine (Patent), 


x gas recirculation apparatus for an internal combustion 


Ta 3:24611 
EXO (ON DOSEMETERS/CALIBRATION STANDARDS 
nee bank of exoelectron dosimeters, 3:24973 (IAEA-SM- 
EXOELECTRON DOSEMETERS/SENSITIVITY 
775) bank of exoelectron dosimeters, 3:24973 (IAEA-SM- 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXXON LIQUEFACTION PROCESS/PILOT PLANTS 
EDS coal liquefaction process development, phase IIIB. Monthly 
technical progress report, October-October 31, 1977, 3:22839 
(FE-2893-4) 
EXXON LIQUEFACTION PROCESS/WASTE PRODUCT 
UTILIZATION 


EDS coal liquefaction process development, phase IIIB. Monthly 
technical progress report, October-October 31, 1977, 3:22839 
(FE-2893-4) 


F 


F REGION/CHEMICAL REACTION KINETICS 
opedo: two a ion ionospheric depletion experiments, 
:25267 (LA- UR-77 -2743) 
FABRY-PEROT INTERFEROMETER/MIRRORS 
Dielectric multilayer mirrors for Fabry-Perot interferometers for 
the Sort a from 2,350 to 20,000 A, 3:24994 (LA-tr-77-62) 
FAILED DETECTION 
Method of localizing defect nuclear fuel elements in water- 
moderated reactors and device for applying the method 
(Patent), 3:23728 
Model for calculation of age > the duct due to discharge of 
gas from a failed fuel pin, 3:2396 
Process and equipment for bootie defective fuel rods of a 
nuclear reactor fuel element (Patent), 3:23727 
— a detection of fission products from defective fuel pins, 
FAILED ELEMENT MONITORS/PERFORMANCE 
Flash x-radiography for material motion detection (LMFBR), 
3:23850 (SAND. 1648C) 
FAILED ELEMENT MONITORS/PERFORMANCE TESTING 
Development of a directional ray detector for in-core fuel 
motion monitoring, 3:23921 (CONF-771023-24) 
FAILED ELEMENT MONITORS/SPECIFICATIONS 
Development of a directional ma ray detector for in-core fuel 
motion monitoring, 3:23921 (CONF-771023-24) 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/RADIOECOLOGICAL CONCENTRATION 
Atmospheric fallout during 1976 at Richland, Washington and 
Point Barrow, a: 3:25087 (BNWL-2100(Pt.3)) 
FARADAY GENERATO 
See MHD GENERA TORS 
FARMS/ALLOCATIONS 
Systems of land tenure, allocative efficiency, and economic 
development, 3:24156 
FARMS GY CONSERVATION 
Guide to energy savings for the vegetable producer, 3:24196 
(TID-2801 is) 
FARMS/MANAGEMENT 
=. = energy savings for the livestock producer, 3:24197 (TID- 


) 
FARMS/OWNERSHIP 
Systems of land tenure, allocative efficiency, and economic 
development, 3:24156 
FAST B IER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ABSORPTION 
Dosimetry measurements external to a 10 kiloliter liquid-air vessel 
containing a D-T neutron source (14 MeV neutrons), 3:25374 
(UCRL-52334) 
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FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/REACTOR CORES 
Fast reactor (Patent), 3:23889 
FAST REACTORS/REACTOR MATERIALS 
Investigation of the radiation porosity in materials of regular 
kets of the reactor BR-5, 3:24729 
FAST REACTORS/STEAM GENERATORS 
Properties of stabilized chrome-molybdenum steels for steam 
enerators of fast-neutron reactors with a sodium heat carrier 
10 Kh2 and 25 M1 stabilized by Nb and Ti), 3:24709 
FAULT TREE ANALYSIS/COMPUTER CODES 
ACORN: a computer program for plotting fault trees, 3:23172 
(BNWL-2144) 
RAFT: a computer program for fault tree risk calculations, 
3:23173 (B 
AULT TREE 


SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
History of the fast breeder reactor, 3:23867 
FBR TYPE REACTORS/FUEL CYCLE 
Analysis of the role of fast breeder reactors in a nuclear 
nonproliferation environment, 3:23831 
Development and status of LMFBR fuel reprocessing in the 
Federal Republic of Germany, 3:23159 (KFK- 2301) 
FBR TYPE REACTORS/RADIATION HEATING 
Overview of gamma-ray energy d ition and spectra in fast 
reactor environments, 3:23842 DL-SA-1238) 
FBR TYPE REACTORS/REACTOR CORES 
Fast reactor core (Patent), 3:23859 
FBR TYPE REACTORS/REACTOR KINETICS 
Trends in theoretical calculation of dosimetry and gas production 
— oa for FBR’s, LWR’s, and MFE’s, 3:23913 (HEDL- 
A-1269 
FECES/RADIOMETRIC ANALYSIS 
Americium-241 in bile and feces (Excretion in baboons), 3:25194 
(COO-3382-16) 
AL 


See FAILED ELEMENT DETECTION 
FEDERAL ASSISTANCE PROGRAMS 
Compilation of raw data on energy-impacted communities, 
including characteristics, conditions, resources, and structures 
for Colorado, Montana, North Dakota, South Dakota, Utah, 
and Wyoming, 3:24148 (PB-270449) 
Financial incentives research and lending market impact analysis, 
3:24145 (HCP/M3866-1) 
Socio-economic impacts and Federal assistance in energy- 
ry impacted communities, Region VIII, 3:24147 (PB- 
1 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEEDWATER HEATERS 
Steam generator with a pees peat. 3:23763 
FEEDWATER HEATERS/DESIG 
Feedwater preheater with two oe chambers py Be 3:23627 
FERMILAB ACCELERATOR/LIQUID SCINTILLA 
DETECTORS 
Proposal to assemble a high resolution-electron sensitive-energy 
flow calorimeter in the NEULAND spectrometer, 3:24980 
(COO-1545-219) 
TES/CHEMICAL PROPERTIES 
Development and evaluation of materials for MHD power 
generation, 3:24350 (CONF-771025-) 
FERRATES/PHYSICAL PROPERTIES 
Development and evaluation of materials for MHD power 
generation, 3:24350 (CONF-771025-) 
REACTOR/CONSTRUCTION 
Evaluation of the status of the Fast Flux Test Facility program, 
3:24017 (EMD-76-13) 
Fast flux test facility major component testing experience and 
plant construction experience, 3:24033 
FFTF REACTOR/CO OL ROD DRIVES 
Review of FFTF and CRBRP control rod systems designs, 
3:23985 (CONF-771217-5) 
FFTF REACTOR/FUEL ASSEMBLIES 
Maximum wake temperature and Nusselt number behind 
blockages in sodium-cooled bundles, 3:23821 (CONF-771109-78) 
FFTF REACTOR/FUEL PINS 
— s — supplement 12. Part 1, 3:24021 (HEDL-TI- 
FFTF REACTOR/HEAT EXCHANGERS 
FFTF and CRBRP intermediate heat exchanger design, testing, 
and fabrication, 3:23824 (CONF-771217-2) 
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High temperature structural design technology: validation. 
ly progress report for period ending August 31, 1977 
(Inelastic behavior and strain tolerance of SS 304 and 316 
= for LMFBR and FFTF), 3:23854 (WARD-HT- 
5-30) 
FFTF REACTOR/QUALITY ASSURANCE 
Design and development quality assurance requirements for the 
FFTF, 3:24015 (BNWL-510) 
FFTF REACTOR/REACTOR CHARGING MACHINES 
FFTF Fuel Handling System, port closures and seals: features and 
experience, 3:24019 (HEDL-SA-1369) 
REACTOR/REACTOR COMPONENTS 
Fast flux test facility major component testing experience and 
plant construction experience, 3:24033 
FFTF REACTOR/REACTOR CONTROL SYSTEMS 
Review of FFTF and CRBRP control rod systems designs, 
3:23985 (CONF-771217-5) 
FFTF REACTOR/REACTOR INSTRUMENTATION 
wid instrument tree design and development, 3:24020 (HEDL- 
A-1370) 
FFTF REACTOR/REACTOR START-UP 
Fast flux test facility startup plan, 3:24018 (HEDL-SA-1216(Rev.)) 
FILM FLOW/HEAT TRANSFER 
Heat transfer and crisis conditions in vertical channels with a 
a film and downward two-phase annular flow, 
:24 


FILTERS 
See also AIR FILTERS 
FILTERS/OPERATION 
Design and operation of granular media filters for water and 
wastewater treatment, 3:24918 
FINITE ELEMENT METHOD/ERRORS 
Optimal Lo estimates for some Galerkin methods for the 
Dirichlet problem, 3:25593 (BNL-50711) 
FIREPLACES/DESIGN 
Fireplace heating system (Patent), 3:24404 
FIRES/PLUMES 
Radioactivity in forest fire smoke plumes (?*7Cs), 3:25092 
(BNWL-2100(Pt.3)) 
FIRST WALL/COATINGS 
Tokamak first-wall coating program development, 3:25577 
(SAND-77-1027) 
FIRST WALL/DESIGN 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:25438 (CONF-771029-194) 
FIRST WALL/MAINTENANCE 
Developing maintainability for tokamak fusion power systems. 
Phase I report. Volume I. Study results, 3:25571 (COO-4184- 
4(Vol.1)) 
Developing maintainability for tokamak fusion power systems. 
uvel er Volume II. Appendices, 3:25572 (COO-4184- 
ol. 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
Sensitivity of the first-wall radiation damage to fusion reactor 
blanket composition, 3:25473 (ORNL/TM-6105) 
FIRST WALL/RADIATION EFFECTS 
Temperature and displacement transients in inertial confinement 
fusion first-walls, 3:25578 (SAND-77-1055C(Draft)) 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Fischer-Tropsch synthesis, 3:23304 
FISCHER-TROPSCH SYNTHESIS/CHEMICAL REACTION 


CS 
Fischer-Tropsch synthesis, 3:23304 
FISCHER-TROPSCH SYNTHESIS/COMPARATIVE 
EVALUATIONS 
Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and sasol-type Fischer-Tropsch 
technologies. Monthly report, November 1977, 3:23300 (FE- 
2447-12) 
FISH CULTURE 
See AQUACULTURE 
FISHES 
See also SALMON 
Preliminary study of the possibility of a relationship between high 
acidity in lakes and high mercury content in their fish 
ulations, 3:25062 (IVL-B-378) 
FISHES/AQUACULTURE 
— models of environmental impact, 3:24166 (IIASA-RM- 
) 
Use of waste heat for fish breeding, 3:24480 (ORNL-tr-4482) 
FISHES/BIOLOGICAL STRESS 
Toxicity of saline groundwater from Syncrude’s Lease 17 to fish 
and benthic macroinvertebrates, 3:23121 (NP-22753) 
FISHES/CONTAMINATION 
Boore Creek oil spill, 3:23071 
FISHES/FOOD PROCESSING 
Dissolved air flotation for treatment of fish effluents, 3:24517 


FLAT PLATE COLLECTORS/EFFICIENCY 


FISHES/INJURIES 

Effects of heavy metals on development of the killifish, Fundulus 

heteroclitus, 3:25220 
FISHES/MORPHOLOGICAL CHANGES 

Morphological anomalies in adult oyster, scallop, and Atlantic 

silversides exposed to waste motor oil, 3:25214 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. 
FISSILE MATERIALS/CRITICALITY 
Some effects of TD o on critical arrays of fissile 
materials, 3:24838 (CONF-771109-61) 
FISSILE MATERIALS/TRANSPORT 

Some effects of packaging materials on critical arrays of fissile 
materials, 3:24838 (CONF-771 109-61) 

FISSION FOIL DETECTORS/ELECTROCHEMICAL 

CORROSION 

Development and application of the electrochemical track etching 
technique. Progress report, 3:23212 (TID-28051) 

FISSION FOIL DETECTORS/SENSITIVITY 

Foil activation dosimetry at energies below 1 MeV (Theoretical 

analysis), 3:24971 (CONF-771036-5) 
FISSION PRODUCT RELEASE 

Fission product trans: ae analysis. Quarterly pro, 
July-September 1977. Task 2 (PWR, BWR), 3: 4039 MI. 
NUREG-1988) 

PADLOC: a a computer program for calculating 
coolant and plateout fission product concentrations (HTGR), 
3:23776 (GA-A-14401) 

FISSION PRODUCT RELEASE/RESEARCH PROGRAMS 

Quarterly progress report on fission product behavior in LWRs, 
July-September 1977 (LOCA and spent fuel transportation 
accidents), 3:24055 (ORNL/NUREG/TM-170) 

FISSION PRODUCTS/ENERGY YIELD 

Fission product beta and gamma my release. Quarterly 
progress report, July-September 1977 (BWR, PWR), 3: 44057 
(ORNL/NUREG/IM-174 

FISSION PRODUCTS/ENVIRONMENTAL IMPACTS 

Inventory and relative biological hazard of LMFBR core 

materials, 3:24054 (ORNL/NUREG/TM-165) 
FISSION PRODUCTS/GAMMA SPECTRA 

Fission products and secondary gamma-ray spectra in a 

plutonium-fueled fast reactor, 3:23863 
FISSION PRODUCTS/NUCLEAR DATA COLLECTIONS 

Fission product data for thermal reactors. Part 2. Users manual for 

EPRI-CINDER code and data, 3:23914 (LA-6746-MS) 
FISSIONABLE MATERIALS 

(Materials containing nuclides capable of undergoing fission by any 

process.) 
See also FISSILE MATERIALS 
FISSIONABLE MATERIALS/CHEMICAL ANALYSIS 

Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1976-September 
30, 1977, 3:24760 (LA-7013-PR) 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/CENTRIFUGATION 
Swirling flow combustion, 3:24815 
FLAMES/SAMPLING 

Deflection mapping in the study of polymer burning, 3:23338 

Modeling and experimentation of sample probe effects on 
pollutant gases drawn from flame zones, 3:23296 

FLAMES/TEMPERATURE MEASUREMENT 
Laser Raman probe of a premixed laminar flame, 3:23295 
FLASH TUBES/PERFORMANCE 

Performance of large xenon flashtubes for Nd: glass disc lasers: 

Phase 2. Technical report No. B-4436, 3:24858 (UCRL-13648-2) 
FLASH TUBES/PERFORMANCE TESTING 

Performance of large xenon flashtubes for Nd: glass disc lasers. 
Technical report No. B-4420 (For laser-excited fusion studies), 
3:24857 (UCRL-13648-1) 

FLASHED STEAM SYSTEMS/COMPARATIVE EVALUATIONS 

Cost and performance comparison of flash binart and steam 
turbine cycles for the Imperial Valley, California, 3:23523 

FLASHED STEAM SYSTEMS/ECONOMICS 
Geothermal power cycle analysis, 3:23525 
FLASHED STEAM SYSTEMS/MA 
Geothermal power cycle analysis, 3:23525 
FLASHED STEAM SYSTEMS/OPTIMIZATION 
—— optimization studies on geothermal energy cycles, 


3:23526 
FLASHED STEAM SYSTEMS/THERMODYNAMICS 
Geothermal power cycle analysis, 3:23525 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/DESIGN 
Potentials: thin-film solar collector, 3:23468 
FLAT PLATE COLLECTORS/EFFICIENCY 
Potentials: thin-film solar collector, 3:23468 





FLAT PLATE COLLECTORS/PERFORMANCE TESTING 


Solar energy: energy source of the future. Operational efficiency 

of flat plate collector systems, 3:23466 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Guidelines and directions for determining the feasibility of 
utilizing solar collectors. A. Efficiency tests of solar collectors, 
3:23463 (NP-22118) 
FLORIDA UNIVERSITY REACTOR 

See UFTR REACTOR 
FLOUR/FOOD PROCESSING 

Starch waste concentration with ultrafiltration, 3:24532 

FLOW (FLUID) 

See FLUID FLOW 
FLOW REGULATORS 

See also VALVES 
FLOW REGULATORS/DESIGN 

Apparatus and method for controlling the flow of fluids from a 
well bore (Patent), 3:23024 

FLOW REGULATORS/SPECIFICATIONS 

Temperature-sensitive orifice: a pre-test report (LMFBR), 3:23815 

(ANL-CT-78-12) 
FLOWMETERS 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, April-June 1977, 
3:22720 (ANL/FE-49622-9) 

FLOWMETERS/CALIBRATION 

Calibration of 10’ PM flowmeter in SCTI: FRC-100E (LMFBR), 

3:23851 (TI-04-LME-123) 
FLUE GAS/CLEANING 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Sixth monthly progress report, 1 October 1977-31 October 1977, 
3:22878 (FE-2608-6) 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Seventh monthly progress report, 1 November 1977-31 
November 1977, 3:22879 (FE-2608-7) 

Gas purification method and apparatus (Patent), 3:24951 

Material handling systems for the fluidized-bed combustion boiler 
at Rivesville, West Virginia, 3:22981 (JPL-77-55) 

Method and apparatus for the purification of waste gas containing 
gaseous pollutants (Patent), 3:24950 

Method and apparatus for removing particulate pollutants from 
stack gases (Patent), 3:24945 

Process for purifying gases (Patent), 3:24947 

Some problems in the recycling of waste ferruginous dusts from 
iron and steel production, 3:24494 

FLUE GAS/DENITRIFICATION 
Exhaust gas scrubbing process (Patent), 3:24949 
FLUE GAS/DESULFURIZATION 

Demonstration of Wellman-Lord/Allied Chemical FGD 
technology: boiler operating characteristics. Final report, May 
1974-January 1976, 3:23660 (PB-269885) 

Electric utilities’ use of flue gas desulfurization technology in the 
United States, 3:23662 (TID-28067) 

Exhaust gas scrubbing process (Patent), 3:24949 

First operational experience with the flue gas desulphurization 
plant in the Wilhelmshaven power plant, 3:23665 

Fiue gas desulfurization in power plants: status report, 3:22882 
(PB-270295) 

Flue gas desulfurization using fly ash alkali derived from Western 
coals. Final report, July 1975-June 1977, 3:23661 (PB-270572) 

Oil shale retorting process with desulfurization of flue gas 
(Patent), 3:23113 

Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress report No. 5, 
April 1-June 30, 1977, 3:22876 (BNL-50706) 

Research in coal-based magnetohydrodynamics. Quarterly 
technical progress report, April-June 1977, 3:24342 (TID-27893) 

Status of flue gas desulfurization applications in the United States: 
a technological assessment. highlights, 3:22883 (PB-271361) 

Status of flue gas desulfurization applications in the United States: 
a technological assessment. Report in full, 3:22884 (PB-271362) 

= —" removal using thermally crushed nahcolite (Patent), 


FLUE GAS/GAS ANALYSIS 
Process and apparatus for the removal of samples for analysers 
from a stream of exhaust gas (Patent), 3:24948 
FLUE GAS/MONITORING 
On-line particulate analysis on a fluidized-bed combustor. 
Quarterly report, June-August 1977, 3:22877 (FE-2412-19) 
FLUE GAS/SAMPLING 
Process and apparatus for the removal of samples for analysers 
from a stream of exhaust gas (Patent), 3:24948 
FLUE GAS/SCRUBBING 
~~ of a novel venturi collection device, 3:24941 (ICP- 


Pilot plant scrubbing of SO2 with fly ash alkali from North Dakota 
lignite, 3:22881 (GFERC/IC-77/!) 
Venturi scrubber (Patent), 3:24952 
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FLUE GAS/SULFUR DIOXIDE 
Federal standard practice in the monitoring of emissions. 
Suitability of measuring instruments for the continuous 
—— of emissions, 3:25076 
FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 
FLUID FLOW 
See also INCOMPRESSIBLE FLOW 
TWO-PHASE FLOW 
FLUID FLOW/FINITE DIFFERENCE METHOD 
Survey of numerical methods for hydraulic transients, 3:24894 
(ANL-77-81) 
FLUID FLOW/FINITE ELEMENT METHOD 
Survey of numerical methods for hydraulic transients, 3:24894 
(ANL-77-81) 
FLUID MECHANICS 


See also HYDRODYNAMICS 
FLUID MECHANICS/RESEARCH PROGRAMS 

H-Division quarterly report, July-September 1977, 3:25589 
(UCRL-50028-77-3) 

FLUIDIZED BED/COMPARATIVE EVALUATIONS 

Modeling of fluidized bed combustion of coal. Quarterly technical 
progress report (No. 3), November 1, 1976-January 31, 1977 
Po pe of processes in combustors and other reactors), 
3:22984 (TID-27892) 

FLUIDIZED BED/CORRELATIONS 

Coal technology program. Quarterly ree report for the 

riod endin g tember 30, 1977, 3:22808 (ORNL-5357) 
FLUIDIZED BED HEAT EXCHANGERS/HEAT TRANSFER 

Liquid fluidized bed heat exchanger-horizontal experiments and 

data correlations, 3:23522 
FLUIDIZED-BED COMBUSTION/COMPARATIVE 

EVALUATIONS 

Assessment of advanced technology for direct combustion of coal, 
3:22980 (HCP/T 1216-0001) 

FLUIDIZED-BED COMBUSTION/CORROSIVE EFFECTS 

Analysis of the effects of a coal burning fluidized bed combustor 
on the performance of turbine materials, 3:22976 (CONF- 
771025-) 

Erosion-corrosion of alloys in oxidizing and reducing 
environments, 3:22967 (CONF-771025-) 

Fireside Corrosion Task II: evaluation of heat exchanger materials 
for use in a coal fired fluidized bed combustion environment, 
3:22970 (CONF-771025-) 

Investigation of the corrosion performance of boiler, airheater, 
and gas turbine alloys in fluidised combustion systems, 3:22973 
(CONF-771025-) 

Investigation of the mechanism of corrosion of selected alloys in 
fluidised bed combustion systems, 3:22974 (CONF-771025-) 

Task II: evaluation of heat exchanger materials for use in coal- 
fired fluidized bed combustion environment, 3:22971 (CONF- 
771025-) 

FLUIDIZED-BED COMBUSTION/FUEL FEEDING SYSTEMS 

Overview of EPRI activities, 3:22787 (JPL-77-55) 

FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 

Fireside Corrosion Task II: investigation of gas turbine materials 
for use in the exhaust gas from a pressurized fluidized bed coal 
combustor, 3:22969 (CONF-771025-) 

Hot corrosion/erosion testing of materials for application to 
advanced power conversion systems using coal, derived fuels. 
Task II: fluidized bed combustion, 3:22968 (CONF-771025-) 

FLUIDIZED-BED COMBUSTION/REVIEWS 

Assessment of advanced technology for direct combustion of coal, 
3:22980 (HCP/T 1216-0001) 

FLUIDIZED-BED COMBUSTION/TECHNOLOGY 

ASSESSMENT 

High efficiency energy conversion cycles utilizing fluidized bed 
combustion technology, 3:23642 

FLUIDIZED-BED COMBUSTORS/BOILERS 

Investigation of the corrosion performance of boiler, airheater, 
and - turbine alloys in fluidised combustion systems, 3:22973 
(CONF-771025-) 

FLUIDIZED-BED COMBUSTORS/COMPARATIVE 

EVALUATIONS 

Analysis of power cycles with centrifugal fluidized bed coal 
combustion, 3:23645 

FLUIDIZED-BED COMBUSTORS/CONTROL SYSTEMS 

Fluidized-bed combustion: industrial application demonstration 

os Quarterly technical progress report, July 1-September 
(0, 1977, 3:24926 (FE-2472-18) 
FLUIDIZED-BED COMBUSTORS/CORROSION 

Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 

Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 

Investigation of the mechanism of corrosion of selected alloys in 
fluidised bed combustion systems, 3:22974 (CONF-771025-) 

FLUIDIZED-BED COMBUSTORS/DESIGN 
Development of the fluidized-bed carbon-burnup cell, 3:23647 
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Fluidized combustion of North Dakota lignite (Without limestone 
injection or ash recycling), 3:22978 (GFERC/IC-77/1) 

Fluidized-bed combustion: industrial application demonstration 
ed Quarterly technical progress report, July 1-September 

1977, 3:24926 (FE-2472-18) 

Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, July-September 1977, 3:24925 (FE- 
2461-5) 

Industrial application of fluidized-bed combustion: phase I. 
Quarterly report, April 1-June 30, 1977 (Cold-flow model), 
3:24927 (FE-2473-12) 

Pressurized fluidized bed coal combustion, 3:23646 

Unitized 500-megawatt fluidized bed boiler design, 3:23644 

FLUIDIZED-BED COMBUSTORS/FLUE GAS 

Fluidized-bed combustion of anthracite refuse, 3:23649 

On-line particulate analysis on a fluidized-bed combustor. 
Quarterly report, June-August 1977, 3:22877 (FE-2412-19) 

FLUIDIZED-BED COMBUSTORS/FUEL FEEDING SYSTEMS 

Acton mass flow system applied to PFBC feed, 3:22982 (JPL-77- 

55) 


Continous high pressure lump coal feeder design study, 3:22946 
(JPL-77-55) 

Material handling systems for the fluidized-bed combustion boiler 
at Rivesville, West Virginia, 3:22981 (JPL-77-55) 

Proceedings of the conference or: coal feeding systems, 3:22785 
(JPL-77-55) 

Some developments in the feeding of coal to fluidized bed 
combustors, 3:22983 (JPL-77-55) 

FLUIDIZED-BED COMBUSTORS/FUNCTIONAL MODELS 

Industrial application of fluidized-bed combustion: phase I. 
Quarterly report, April 1-June 30, 1977 (Cold-flow model), 
3:24927 (FE-2473-12) 

FLUIDIZED-BED COMBUSTORS/GAS TURBINES 

Investigation of the corrosion performance of boiler, airheater, 
and on turbine alloys in fluidised combustion systems, 3:22973 
(CONF-771025-) 

FLUIDIZED-BED COMBUSTORS/HEAT EXCHANGERS 

Task II: evaluation of heat exchanger materials for use in coal- 
fired fluidized bed combustion environment, 3:22971 (CONF- 
771025-) 

FLUIDIZED-BED COMBUSTORS/MATERIALS 

Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM.-6137) 

Fireside Corrosion Task II: evaluation of heat exchanger materials 
for use in a coal fired fluidized bed combustion environment, 
3:22970 (CONF-771025-) 

FLUIDIZED-BED COMBUSTORS/MATERIALS TESTING 

Testing, identification, and evaluation of commercial and 
“advanced experimental” materials and coatings under design 
conditions simulating fuel power cycle combinations. Task II. 
Evaluation of heat exchanger materials for use in coal-fired 
fluidized bed combustion environment, 3:22977 (FE-2325-16) 

FLUIDIZED-BED COMBUSTORS/MATHEMATICAL 

MODELS 

Dynamic modeling of fluidized bed boilers for control system 
design, 3:23648 

Modeling of fluidized bed combustion of coal. Quarterly technical 
progress report (No. 3), November 1, 1976-January 31, 1977, 
3:22984 (TID-27892) 

FLUIDIZED-BED COMBUSTORS/MEASURING 

INSTRUMENTS 

Study of research areas in FBC sorption, attrition, and air 
distribution, 3:24928 (MERC/8050-1) 

FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 

Pressurized fluidized bed pilot plant for production of electric 
power using high sulfur coal, 3:23643 

Study of research areas in FBC sorption, attrition, and air 
distribution, 3:24928 (MERC/8050-1) 

FLUIDIZED-BED COMBUSTORS/SOLID WASTES 

Reducing the environmental impact of solid wastes from a 
fluidized-bed combustor, 3:23658 

Sorbent regeneration in fluidized bed combustion, 3:23659 

FLUIDIZED-BED COMBUSTORS/TECHNOLOGY 

ASSESSMENT 

Fluidized bed adiabatic combustor power plants: concepts and 
comparisons, 3:23613 

FLUIDIZED-BED COMBUSTORS/TESTING 

Fluidized-bed combustion of anthracite refuse, 3:23649 

FLUORINATED ALIPHATIC HYDROCARBONS 
See also FREONS 
FLUORINATED ALIPHATIC HYDROCARBONS/ 

PHOTOLYSIS 

Stratospheric photodissociation of several saturated perhalo 
chlorofluorocarbon compounds in current technological use 
(fluorocarbons-13, -113, -114, and -115), 3:24800 

FLUORINE/PRODUCTION 

Regeneration of caustic potash solution used for the disposal of 

gaseous fluorides, 3:24507 


FORESTS/ENERGY SOURCE DEVELOPMENT 


FLUORINE 18/ENERGY LEVELS 
Quadrupole contributions to Fve double a — ¢ e exchange 
scattering (Cross sections, level teed amon 3:25332 (TID-27909) 
FLUOROBORATES/CORRO: EFFECTS 
Corrosion of lead in acid st te ten electrolytes, 3:24714 
FLUOROBORATES/CRYSTAL STRUCTURE 

Phenyltropylium fluoroborate-triphenylmethy] fluoride, 

Cs2Ho6BFs, 3:24795 
FLUTE INSTABILITY/STABILIZATION 

Axial feedback stabilization of flute mode in a simple mirror 

reactor, 3:25416 
FLY ASH/ADHESION 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Sixth monthly progress report, 1 October 1977-31 October 1977, 
3:22878 (FE-2608-6) 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Seventh monthly my report, 1 November 1977-31 
November 1977, 3:22879 (FE-2608-7) 

FLY ASH/CHEMICAL REACTION YIELD 
Ash particle formation in pulverized coal combustion, 3:22986 
FLY ASH/MELTING 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Sixth monthly progress report, 1 October 1977-31 October 1977, 
3:22878 (FE-2608-6) 

Feasibility study of coal slag based glasses for hot gas clean-up. 
Seventh monthly — report, 1 November 1977-31 
November 1977, 3:22879 (FE-2608-7) 

FLY ASH/SORPTIVE PROPERTIES 

Pilot plant scrubbing of SO with fly ash alkali from North Dakota 

lignite, 3:22881 (GFERC/IC-77/1) 
FLY ASH/USES 

Flue gas desulfurization using fly ash alkali derived from Western 
coals. Final report, July 1975-June 1977, 3:23661 (PB-270572) 

Utilization of fly ash in the manufacture of building materials, 
3:24524 

FLYWHEEL ENERGY STORAGE 
Flywheel module for electric vehicle regenerative braking, 


3:24585 
FLYWHEEL ENERGY STORAGE/ELECTRIC GENERATORS 
Exact 60 cycle power generation at any s| , 3:24916 
FLYWHEEL ENERGY STORAGE/MATHEMATICAL 

MODELS 

Energy storage: an interference assembled multiring 
superflywheel, 3:24108 

FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 

Fiber composite flywheel program. Quarterly progress report, 

July-September 1977, 3:24107 (UCRL-50033-77-3) 
FLYWHEELS/STRESS ANALYSIS 

Energy storage: an interference assembled multiring 

superflywheel, 3:24108 
FLYWHEELS/TECHNOLOGY ASSESSMENT 
Development schedules for vehicle energy storage systems, 
3:24583 (TID-28030) 
FOAMS/FABRICATION 
Glass microbubble composite foam, 3:24740 (BDX-613- we 
FOOD AND DRUG ADMINISTRATION/REGULATION: 

Public health role of the Food and Drug Administration i - 

drinking and food-processing water, 3:25178 
FOOD INDUSTRY 

See also MEAT INDUSTRY 
FOOD INDUSTRY/AIR POLLUTION CONTROL 

Industrial pollution control. Volume 2. Technological strategies, 

3:25066 (PB-270179) 
FOOD INDUSTRY/INDUSTRIAL WASTES 
Dissolved air flotation for treatment of fish effluents, 3:24517 
FOOD INDUSTRY/LIQUID WASTES 

Treatment of milk processing wastes by methane fermentation, 
lagoon, and activated sludge processes, 3:24520 

Whey utilization with membrane processes, 3:24531 

FOOD INDUSTRY/ORGANIC WASTES 

Anaerobic biological treatment, 3:24519 

FOOD INDUSTRY/SEWAGE 

Performance of large scale lagoon installation treating high loads 

of food processing wastes with domestic sewage, 3:24518 
FOOD INDUSTRY/SOLAR PROCESS HEAT 

Application of solar energy to the sup’ pply of industrial process hot 
water. Aerotherm final report, 77-235 (Can washing in 
Campbell Soup plant), 3:23446 (SAN/1218-1) 

Application of solar energy to the supply of industrial process hot 
water: preliminary design and performance report. Volume I. 
Technical report. Aerotherm report TR-76-219 (For can 
washing at Campbell Soup Plant in Sacramento), 3:23447 
(SAN/1218-3) 

FOOD INDUSTRY/WATER POLLUTION CONTROL 

Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB-270179) 

FORESTS/ENERGY SOURCE DEVELOPMENT 

Potential of wood as an energy resource in New England, 3:24336 

(TID-28131) 





FORESTS/FIRES 


FORESTS/FIRES 
Radioactivity in forest fire smoke plumes (**7Cs), 3:25092 
(BNWL-2100(Pt.3)) 
FORESTS/PEST CONTROL 
— models of environmental impact, 3:24166 (IIASA-RM- 


) 
FORESTS/PRODUCTIVITY 
sae eee! in terrestrial ecosystems, 3:23384 
CHEMICAL REACTION KINETICS 
"Sasabeathene or oa lexes and the possible a . hydroxycarbene 
in formaldehyde laser photochemistry, 3:2480 


FORMALDEHYDE/PHOTOLYSIS 
Metal-carbene complexes and the possible role of hydroxycarbene 
in formaldehyde laser Pn 3:24803 
IRSCHUNGSREAKTOR MUENCHEN 


See FRM REACTOR 


NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/AVAILABILITY 
Statistical estimation of global mineral resources, 3:24178 
FOSSIL FUELS/CHARGES 
Report on results of audit related to charges for wholesale electric 
service by Mississippi Power and Light Company under fuel 
adjustment clauses Fed with the Federal Power Commission, 
3:24311 (TID-28069) 
FOSSIL FUSLS/RESEARCH PROGRAMS 
ae ore and problems of coal utilization, 3:24243 (GFERC/ 
IC-77/1) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
=a _ generation from Texas lignite, 3:22979 (GFERC/ 
IC-7 
NO/sub » standards of performance for new lignite-fired steam 
enerators, 3:22890 (GFERC/IC-77/1) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 


EPRI research program: focus on lignite, 3:22699 (GFERC/IC- 
71/1) 
Pressurized fluidized bed coal combustion, 3:23646 
Status of flue gas desulfurization applications in the United States: 
a technological assessment. highlights, 3:22883 (PB-271361) 
Status of flue desulfurization applications in the United States: 
a technological assessment. Report in full, 3:22884 (PB-271362) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Assessment of solid particulate waste discharge, 3:25085 
Demonstration of Wellman-Lord/Allied Chemical FGD 
technology: boiler operating characteristics. Final report, May 
1974-January 1976, 3:23660 (PB-269885) 
Dust control in power-generating plants, 3:23664 
FOSSIL-FUEL POWER PLANTS/BOILERS 
Comparison of the environmental impact of conventional and fluid 
bed boilers in advanced steam power plants, 3:23641 
Design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 3:23620 (CONF-771025-) 
Fireside Corrosion Task III: boiler tubes for advanced power 
cycles, 3:23619 (CONF-771025-) 
Formation of external deposits during the burning of Kharanorsk 
coal, 3:23635 
Modification of ash behavior in lignite fired boilers, 3:22880 
(GFERC/IC-77/1) 
Spalling of steam grown oxide from superheater and reheater tube 
steels, 3:23621 (CONF-771025-) 
Technology and use of lignite, 3:22913 (GFERC/IC-77/1) 
Testing minimum allowable load operation of a PK-39-II boiler on 
Ekibastuz coal, 3:23634 
FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 
Determination of variation in efficiency of a 200 MW unit when it 
operates in the load control mode, 3:23650 
FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 
Heat extraction system of the Perm thermal electric power plant, 
3:23604 (ORNL-tr-4492) 
FOSSIL-FUEL POWER PLANTS/DESIGN 
Capital cost: low and high sulfur coal plants; 800 MWe, 3:24258 
(COO-2477-8(Vol.2)) 
Capital cost: low and high sulfur coal plants; 800 MWe, 3:24259 
COO-2477-8(Vol.3)) 
FOSSIL-FUEL POWER PLANTS/EFFICIENCY 
Determination of variation in efficiency of a 200 MW unit when it 
operates in the load control mode, 3:23650 
Improvements in energy transforming engineering, 3:23594 
FOSSIL-FUEL POWER PLANTS RONMENTAL 
EFFECTS 


Heat extraction system of the Perm thermal electric power plant, 
3:23604 (ORNL-tr-4492) 
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Proof test of a peers to measure the dry deposition of sulfur 
aerosols in the eo e from a northwest fossil fuel power plant, 
3:25030 (BNWL-2100(Pt.3)) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 


Air quality implications of the move toward coal (air pollution 
impact of increased coal use in the utility sector), 3:23666 
Comparison of the environmental impact of conventional and fluid 
bed boilers in advanced steam power plants, 3:23641 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Air quality implications of the move toward coal (air pollution 
impact of increased coal use in the utility sector), 3:23666 
Electric utilities’ use of flue gas desulfurization technology in the 
United States, 3:23662 (TID- 
First operational experience with the flue gas desulphurization 
plant in the Wilhelmshaven yy plant, 3:23665 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 
COMBUSTION 
Technical and economic perspectives of the energy production by 
coal, 3:24246 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Analysis of power cycles with centrifugal fluidized bed coal 
combustion, 3:23645 
Development of the fluidized-bed carbon-burnup cell, 3:23647 
Dynamic modeling of fluidized bed boilers for control system 
design, 3:23648 
Fluidized-bed combustion of anthracite refuse, 3:23649 
High efficiency energy conversion cycles utilizing fluidized bed 
combustion technology, 3:23642 
Pressurized fluidized bed pilot plant for production of electric 
power using high sulfur coal, 3:23643 
Pressurized fluidized bed coal combustion, 3:23646 
Reducing the environmental impact of solid wastes from a 
fluidized-bed combustor, 3:23658 
Sorbent —— in fluidized bed combustion, 3:23659 
Unitized watt fluidized bed boiler design, 3:23644 
FOSSIL-FUEL POWER PLANTS/FLY ASH 
Utilization of fly ash in the manufacture of building materials, 


FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Coal fired combined cycle for electric power generation, 3:23612 
Conceptual design of closed Brayton cycle for coal-fired power 
generation, 3:23639 
Pressurized fluidized bed pilot plant for production of electric 
power using high sulfur coal, 3:23643 
The position of gas turbine power plants with respect to the 
emission of nitrogen oxides by fossil-fueled energy installations, 
3:23668 (N-77-27567) 
FOSSIL-FUEL POWER PLANTS/HEAT EXCHANGERS 
Coal-fired prototype high-temperature continuous flow heat 
exchanger, 3:23623 (CONF-771025-) 
Tons for ceramic tube heat exchangers, 3:23622 (CONF- 
1025- 
FOSSIL-FUEL POWER PLANTS/MATERIALS 
Data record of high-temperature corrosion in electricity 
generating systems, 3:22975 (CONF-771025-) 
FOSSIL-FUEL POWER PLANTS/OPTIMIZATION 
Technical and economic perspectives of the energy production by 
coal, 3:24246 
FOSSIL-FUEL inc PLANTS/PERFORMANCE 
Performance of gas-turbines and combined cycles operating on 
fuels prod by in-situ gasification of lignite, 3:23657 
FOSSIL- L POWER PLANTS/P. G 
Combined coal and nuclear plants for power, heat, and synthetic 
fuels, 3:23906 
FOSSIL-FUEL POWER PLANTS/PLUMES 
Proof test of a system to measure the dry deposition of sulfur 
aerosols in the plume from a northwest fossil fuel power plant, 
3:25030 (BNWL-2100(Pt.3)) 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Electric utilities’ use of flue gas desulfurization technology in the 
United States, 3:23662 (TID-28067) 
Flue gas desulfurization using fly ash alkali derived from Western 
coals. Final report, July 1975-June 1977, 3:23661 (PB-270572) 
ee air quality regulation on the electric power industry, 
FOSSIL-FUEL POWER PLANTS/POLLUTION 
REGULATIONS 
——s air quality regulation on the electric power industry, 


FOSSIL-FUEL POWER PLANTS/RETROFITTING 
Coal technology program. Quarterly progress report for the 
period ending Restaber 30, 1977, 3:22808 (ORNL-5357) 
FOSSIL- FUEL POWER PLANTS/SCRUBBERS 
Flue gas desulfurization in power plants: status report, 3:22882 
(PB-270295) 
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Pilot plant scrubbing of SO2 with fly ash alkali from North Dakota 
lignite, 3:22881 (GFERC/IC-77/1) 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Capital cost: low and high sulfur coal plants; 800 MWe, 3:24258 
COO-2477-8(Vol.2)) 
Capital cost: low and high sulfur coal plants; 800 MWe, 3:24259 
COO-2477-8(Vol.3)) 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Experience of transition of steam generation units to the 
combustion of anthracite powder and fuel oil in intersecting 
streams, 3:23633 
FOSSIL-FUEL POWER PLANTS/SYSTEMS ANALYSIS 
ba agora combined-cycle pilot plant system analysis, 
:23596 
FOSSIL-FUEL POWER PLANTS/TOPPING CYCLES 
Environmental assessment of liquid metal topping cycles, 3:23611 
FOSSIL-FUEL POWER PLANTS/WASTE DISPOSAL 
Geochemical controls on trace element concentrations in natural 
waters of a proposed coal ash landfill site. Project completion 
report, 1 July 1974-31 December 1976, 3:25140 (PB-270429) 
FOSSIL-FUEL POWER PLANTS/WASTE HEAT 
UTILIZATION 
Environmental, economic, and conservation aspects of integrated 
energy systems, 3:24466 
FOSSIL-FUEL POWER PLANTS/WATER REQUIREMENTS 
Heat extraction system of the Perm thermal electric power plant, 
3:23604 (ORNL-tr-4492) 
FRANCE/ELECTRIC POWER 
Electric Utility Rate Design Study: analysis of electricity pricing 
in France and Great Britain, Topic 1.2, 3:24271 (NP-22508) 
FRANCE/ELECTRIC UTILITIES 
Peak-load pricing in selected European electric utilities, 3:24319 
FRANCE/MINING EQUIPMENT 
Significant advances in French mining technology, 3:24937 
FRANCE/PEAK-LOAD PRICING 
Electric Utility Rate Design Study: analysis of electricity pricing 
in France and Great Britain, Topic 1.2, 3:24271 (NP-22508) 
FREE CONVECTION 
See NATURAL CONVECTION 
FREONS/CRITICAL HEAT FLUX 
Critical heat flux experiments in a vertical and horizontal tube 
with both Freon-12 and water as coolant, 3:24900 
FREONS/THERMODYNAMIC PROPERTIES 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
Computer program for determining the thermodynamic properties 
of Freon refrigerants, 3:23521 (UTEC-ME-76-212) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/DESIGN 
Efficient lensing element for x-rays (Blazed Fresnel Phase Plate), 
3:24992 (UCRL-79966) 
FRICTION/RESEARCH PROGRAMS 
Tribology: research and development needs in advanced energy 
technology, 3:24469 (HEDL-SA-1191(Rev.)) 
FRM REACTOR/REACTOR MAINTENANCE 
Remote servicing features of two new mirror fusion reactors, 
3:25579 (UCRL-79420) 
FRM REACTOR/REMOTE CONTROL 
Remote servicing features of two new mirror fusion reactors, 
3:25580 (UCRL-79420(Rev. 1)) 
FRUITS 
(Edible parts of plants only.) 
FRUITS/TRANSPORT 
Cost of operating refrigerated trucks for hauling fresh fruits and 
vegetables. Final report, 3:24457 (PB-270625) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Hybrid nuclear fuel assembly with reduced linear heat generation 
rates (Patent), 3:23746 
Nuclear reactor assembly (Patent), 3:23891 
FUEL ASSEMBLIES/HEAT TRANSFER 
Couple M: a computer program which models thermal-hydraulic 
and dimensional change behavior of a multi-pin FBR fuel 
assembly, 3:23844 (HEDL-TME-77-96) 
Dynamic boiling tests in a 19-pin simulated LMFBR fuel 
assembly, 3:23820 (CONF-771 109-77) 
FUEL ASSEMBLIES/HYDRAULICS 
Couple M: a computer program which models thermal-hydraulic 
and dimensional change behavior of a multi-pin FBR fuel 
assembly, 3:23844 (HEDL-TME-77-96) 
Dynamic boiling tests in a 19-pin simulated LMFBR fuel 
assembly, 3:23820 (CONF-771109-77) 
Measurement and analysis of flow wall shear stress in an interior 
subchannel of triangular array rods (LMFBR), 3:23825 (COO- 
2245-49TR) 


FUEL CELLS/RESEARCH PROGRAMS 


FUEL ASSEMBLIES/MELTDOWN 

Flash x-radiography for material motion detection (LMFBR), 
3:23850 (SAND-77-1648C) 

FUEL ASSEMBLIES/REMOTE HANDLING EQUIPMENT 
Ex-vessel nuclear fuel transfer system (Patent), 3:23858 
Nuclear reactor fuel transfer system (Patent), 3:23857 

FUEL ASSEMBLIES/SPACERS 
Nuclear fuel assembly seismic amplitude limiter (Patent), 3:23960 

FUEL ASSEMBLIES/STRESSES 
Measurement and analysis of flow wall shear stress in an interior 

subchannel of triangular array rods (LMFBR), 3:23825 (COO- 
2245-49TR) 

FUEL BUNDLES 

See FUEL ELEMENT CLUSTERS 

FUEL CANS 
Nuclear reactor fuel rod (Patent), 3:23982 

FUEL CANS/OXIDATION 
Zircaloy cladding ID/OD oxidation studies. Final report (LOCA 

conditions), 3:24042 (EPRI-NP-525) 

FUEL CANS/PRESSURIZING 
Process and equipment for pressure build-up in nuclear reactor 

fuel rods (Patent), 3:23974 

FUEL CANS/RESEARCH PROGRAMS 

Reference fuel studies. Annual report, February 1976-January 
1977 (LMFBR;; stainless steel clad PuO2-UOy fuel pins), 3:23837 
(GEFR-00076) 

FUEL CANS/STRAIN AGING 

Effect of aging time and temperature on the strain aging behavior 
of quenched Zircaloy-4, 3:23963 

FUEL CANS/STRAINS 
Microprocessor: controlled extensometer for fuel cladding strain 

measurements, 3:23924 (HEDL-SA-1266) 

FUEL CANS/SWELLING 
Analytical investigation of annular gap gas flow during ballooning 

of Zircaloy claddings (PWR, BWR), 3:24097 (INEL-tr-20) 
Investigation of the radiation porosity in materials of regular 
packets of the reactor BR-5, 3:24729 
Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 

FUEL CELL POWER PLANTS/CO-GENERATION 

Energy savings through on-site fuel cells in industrial applications 
(Study of 12 industrial processes), 3:24389 

FUEL CELL POWER PLANTS/DEMONSTRATION 
PROGRAMS 
4.8-megawatt fuel cell module demonstrator, 3:24384 
ERDA fuel cell programs, 3:24381 

FUEL CELL POWER PLANTS/ECONOMICS 
Energy savings through on-site fuel cells in industrial applications 

(Study of 12 industrial processes), 3:24389 
Hydrogen-halogen energy storage system: preliminary feasibility 
and economic assessment, 3:24380 (CONF-761 134-) 

FUEL CELL POWER PLANTS/ENVIRONMENTAL IMPACTS 

Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 

Environmental assessment of a 638 MW(e) molten carbonate fuel 
cell power plant, 3:24385 

Environmental considerations in advanced energy conversion 
technology assessments, 3:25156 

FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 
Hydrogen-halogen energy storage system: preliminary feasibility 

and economic assessment, 3:24380 (CONF-761134-) 

FUEL CELL POWER PLANTS/RESEARCH PROGRAMS 
Advanced fuel cell technology and applications, 3:24382 
Development status and environmental hazards of several 

candidate advanced energy systems, 3:23610 
ERDA fuel cell programs, 3:24381 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 

FUEL CELLS/CATALYSIS 

Surface studies. Final technical report, 1 June 1975-31 December 
1976, 3:24798 (AD-A-042839) 

FUEL CELLS/CATALYSTS 

Fuel cells: applied research fuel cell materials and electrocatalysis. 
Annual report, January 1976-December 1976, 3:24379 (BNL- 
50652) 

FUEL CELLS/DESIGN 
Fuel cell battery (Patent), 3:24386 

FUEL CELLS/ELECTROCHEMISTRY 
Surface studies. Final technical report, 1 June 1975-31 December 

1976, 3:24798 (AD-A-042839) 

FUEL CELLS/ELECTROLYTES 

Solid-state electrochemistry: new possibilities for research and 
industry, 3:24799 

FUEL CELLS/RESEARCH PROGRAMS 

ERDA fuel cell applied research program, 3:24383 





FUEL CHANNELS 


Fuel cells: applied research fuel cell materials and electrocatalysis. 
Poy report, January 1976-December 1976, 3:24379 (BNL- 
52) 


Gas-cooled, hite-moderated nuclear reactor (Patent), 3:23790 
FUEL CON ON/DATA 
Fuels and energy data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
—- of the role of fast breeder reactors in a nuclear 
Rane anager environment, 3:23831 
7 omb303.3) of the fuel cycle in small countries, 3:23158 (CONF- 
Cooperative nuclear data and methods development seventh 
= report, April-June 1977 (LMFBR), 3:23839 (GEFR- 
4- 


FUEL CYCLE/FAULT TREE ANALYSIS 
AONWLL a aaa program for plotting fault trees, 3:23172 
RAFT: a computer ram for fault tree risk calculations, 
3:23173 (BNWL oi '46) 
— Seenannliie aul ecledie 
~~ and criteria for evaluating nuclear fuel 
ye :23222 
FUEL CYCLE/SAFEGUARDS 
Methodology for evaluating the proliferation resistance of 
alternative nuclear Lee systems, 3:23219 (SAI-78-673-WA) 
FUEL DENSIFICATIO 
In-pile intragranular densification of oxide fuels (AWBA 
ee Program), 3:23852 (WAPD-TM-1293) 
FUEL ECONO) /MEASURING METHODS 
In-house test program report No. 2: vehicle preconditioning LA-4 
vs. HFET. Technical support report, 3:24567 (PB-270365) 
FUEL ELEMENT CLUSTERS/FABRICATION 
Assembly mechanism for nuclear fuel bundles (Patent), 3:23959 
FUEL ELEMENT CLUSTERS/FASTENERS 
Device for fastening and securing a fuel pin in a spacer grid 
(Patent), 3:23979 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Probabilistic evaluation of core-internal coolant flow distribution 
with correlation among fuel subassemblies, 3:23864 
Study of forced convection boiling of sodium at low heat fluxes in 
electrically heated seven-rod bundles, 3:23872 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Study of forced convection boiling of sodium at low heat fluxes in 
electrically heated seven-rod bundles, 3:23872 
FUEL ELEMENT CLUSTERS/SPACERS 
Spacer for fuel elements of a fuel rod bundle for nuclear reactors 
(Patent), 3:23973 
S designed for a multi-rod fuel element of a nuclear reactor 
(Patent), 3:23966 
FUEL ELEMENT CLUSTERS/SUPPORTS 
Device for holding in position the pins of a cluster inside the 
: pro h of an assembly intended for nuclear reactors (Patent), 
Fuel element for a nuclear reactor (Patent), 3:23971 
FUEL ELEMENT CLUSTERS/TURBULENT FLOW 
Experimental investigations into coolant cross mixing in multi-rod 
clusters with grid- ee ee in turbulent sodium flow, 
3:23871 (EURFNR-14 
ELEMENT FAILURE 
Light water reactor fuel response during reactivity initiated 
accident type tests, 3:2 (TFBP- R. 46 
FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 
Mechanistic study of fuel freezing, channel plugging, and 
—— coolability during fast reactor overpower excursions, 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Multirod Burst Test Program quarterly progress report, April- 
June 1977 (BWR; PWR), 3:24053 (ORNL/NUREG/T M. 135) 
ELEMENTS 


See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
FUEL SPHERES 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Nuclear reactor fuel rod and method to form a coating on the 
pellets of the reactor fuel rod (Patent), 3:23964 
Nuclear reactor fuel element with a cluster of parallel fuel pins 
(Patent), 3:23788 
FUEL ELEMENTS/BURNUP 
Nuclear fuel and/or fertile material element suitable for non- 
destructive determination of burn-up (Patent), 3:23969 
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FUEL ELEMENTS/COMPATIBILITY 
Compatibility of a uranium metallic fuel with OKH16N15M3B 
chrome-nickel steel (LMFBR), 3:23893 
FUEL ELEMENTS/FABRICATION 
Manufacturing method for a nuclear fuel rod (Patent), 3:23965 
Plutonium fuel fabrication retrospection: PRTR to CRBR, 3:23149 
(HEDL-SA-1138-FP) 
Process for the production of graphite molded articles of high 
isotropy ttt heat conductivity (Patent), 3:23780 
FUEL ELEME ASTENERS 
Locking device for nuclear reactor fuel or moderator cartridges 
(Patent), 3:23976 
FUEL ELEMENTS/HEAT TRANSFER 
Method to determine the thermal conductivity of uranium dioxide 
and the surface conductance at the cladding-core interface from 
internal reactions, 3:23983 
FUEL ELEMENTS/PERFORMANCE TESTING 
ae examination of capsule P13Q (HTGR), 3:23775 
(GA-A-14174) 
FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS 
Postirradiation examination of capsule P13Q (HTGR), 3:23775 
(GA-A-14174) 
FUEL ELEMENTS/REMOTE HANDLING EQUIPMENT 
Fuel element loading system (Patent; HTGR), 3:23779 
FUEL ELEMENTS/SPACERS 
Cellular grid for nuclear fuel elements and procedure jointly used 
(Patent), 3:23981 
a _ plate for nuclear reactor fuel elements (Patent), 
3:23972 


Spacer grid for rod-shaped fuel elements and control rods in 
nuclear reactors (Patent), 3:23975 
FUEL ELEMENTS/SUPPORTS 
Attachment system for nuclear reactor fuel rods and the like 
(Patent), 3:23967 
Attachment system for nuclear reactor fuel elements or the like 
(Patent), 3:23968 
FUEL FABRICATION PLANTS/SAFEGUARDS 
Engineered safeguards system activities at Sandia Laboratories for 
back-end fuel cycle facilities, 3:23220 (SAND-78-0064C) 
FUEL FABRICATION PLANTS/SECURITY 
Report on emergency electrical power supply systems for nuclear 
fuel cycle and reactor facilities security systems, 3:23926 (Y/ 
Sub-77/14263/1) 
FUEL FEEDING SYSTEMS/COMPARATIVE EVALUATIONS 
Comparative description of coal feeding systems for fixed bed 
pressure gasification, 3:22792 (JPL-77-55) 
Development of coal-feeding systems at the Morgantown Energy 
Research Center (62 references), 3:22791 (JPL-77-55) 
Development of dry coal feeders, 3:22794 (JPL-77-55) 
Evaluation of ERDA-sponsored coal feed system development, 
3:22797 (JPL-77-55) 
FUEL FEEDING SYSTEMS/DESIGN 
Acton mass flow system applied to PFBC feed, 3:22982 (JPL-77- 
55) 
Coal feed component testing for CDIF, 3:24358 (JPL-77-55) 
Coal gasification: new challenge for the Beaumont Rotary Feeder, 
3:22790 (JPL-77-55) 
Drycoal feeder development program at Ingersoll-Rand Research, 
Inc. (Screw feeder), 3:22795 (JPL-77-55) 
Foster-Miller’s development of dry coal feed systems, 3:22796 
(JPL-77-55) 
Gravity flow rate of solids through orifices and pipes, 3:22801 
(JPL-77-55) 
High pressure rotary piston coal feeder, 3:22802 (JPL-77-55) 
High pressure rotary piston coal feeder (1200 Ibs per hr at 30 
rpm), 3:22846 (MERC/SP-77/6) 
Injection of coal by screw feed, 3:22803 (JPL-77-55) 
Petrocarb pneumatic feeding system: a proven method for feeding 
particulate solids at controlled rates, 3:22789 (JPL-77-55) 
Some developments in the feeding of coal to fluidized bed 
combustors, 3:22983 (JPL-77-55) 
FUEL FEEDING SYSTEMS/EVALUATION 
Foster-Miller’s development of dry coal feed systems, 3:22796 
(JPL-77-55) 
FUEL FEEDING SYSTEMS/FEASIBILITY STUDIES 
Novel dry coal feeding concept for high-pressure gasifiers, 
3:22799 (JPL-77-55) 
FUEL FEEDING SYSTEMS/MATERIALS 
Coal gasification: new challenge for the Beaumont Rotary Feeder, 
3:22790 (JPL-77-55) 
FUEL FEEDING SYSTEMS/MEETINGS 
Proceedings of the conference on coal feeding systems, 3:22785 
(JPL-77-55) 
FUEL FEEDING SYSTEMS/OPERATION 
Babcock and Wilcox’s experience with two-phase flow mixtures of 
coal and gas, 3:22947 (JPL-77-55) 
Pressurized feeding on the GEGAS system, 3:22798 (JPL-77-55) 
Welcome address, 3:22786 (JPL-77-55) 
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FUEL FEEDING SYSTEMS/PUMPS 
Coal/oil sh feed pump development (Centrifugal pumps), 
3:22845 (JPL-77-55) 
FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 
Overview of EPRI activities, 3:22787 (JPL-77-55) 
Overview of AGA activities (Joint US ERDA, American Gas 
Association), 3:22788 (JPL-77-55) 
FUEL FEEDING SYSTEMS/TESTING 
Coal technology At Progress report, October 1977, 3:22809 
(ORNL 
Drycoal feeder on rogram at Ingersoll-Rand Research, 
Inc. (Screw feeder), 3:22795 (JPL-77-55) 
Use of twin screw extruders for feeding coal against pressures of 
up 4 500 psi, 3:22804 (JPL-77-55) 


See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/BIOSYNTHESIS 
Fuel gas production from animal waste. Phase I. Quarterly 
rogress report (4th), June 1, 1977-September 1, 1977, 3. 23374 
{CO0-2 2991-23) 
FUEL GAS/CALORIFIC VALUE 
Evaluation of coal devolatilization concept. Final report, 3:22756 
(EPRI-AF-608) 
FUEL GAS/DESULFURIZATION 
Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly pr jo — report No. 5, 
April 1-June 30, 1977, 3:22876 (BNL-50706) 
FUEL GAS/IMPURITIES 
Current status of studies in slagging fixed-bed gasification at the 
Grand Forks Energy Research Center, 3:22782 (GFERC/IC- 


77/1) 
FUEL GAS/PRODUCTION 
Autothermal gasification of liquid hydrocarbons by partial 
oxidation, 3:23305 
FUEL GAS/PURIFICATION 
Coal technology program. Quarterly ey report for the 
period ending Segtanioer 30, 1977, 3:22808 (ORNL-5357) 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM.-6137) 
Design report. Volume 15. Conceptual design of a commercial 
lant, 3:22763 (FE-1521-34) 
FUEL GAS/SCRUBBING 
Fuel gas production from animal waste. Phase I. Quarterly 
progress report (4th), June 1, 1977-September 1, 1977, 3:23374 
(COO-2991-23) 
FUEL GAS/USES 
Brown coal gasificiation with oxygen or air in the high- 
temperature Winkler gasifier, 3:22784 (GFERC/IC-77/1) 
FUEL INJECTION SYSTEMS/DESIGN 
Carburetor for combustion engines (Patent), 3:24572 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Optimization of refueling scheme of fast reactor core by means of 
man machine interactive method, 3:23868 
FUEL MANAGEMENT/ACCOUNTING 
Continuing need to establish uniform ag for controlling 
and accounting for ground vehicle fuels: Department of 
Defense, 3:24142 (PB-270157 
FUEL MANAGEMENT/RECOMMENDATIONS 
Continuing need to establish uniform — for controlling 
and accounting for ground vehicle fuels: Department of 
Defense, 3:24142 (PB-270157) 
FUEL OILS 
Energy utilization efficiency of fuel oil and its analysis, as applied 
to Belorussia, 3:23653 
FUEL OILS/ADDITIVES 
Process to embody waste automotive lubricating oils into a fuel 
additive to reduce corrosion and deposits and augment energy 
availability (Patent), 3:23054 
FUEL OILS/BIOLOGICAL ACCUMULATION 
Preliminary observations on the mode of accumulation of No. 2 
fuel oil by the soft shell clam, Mya arenaria, 3:25212 
FUEL OILS/MATERIALS HANDLING 
Coal/oil slurry feed pump development (Centrifugal pumps), 
3:22845 (JPL-77-55) 
FUEL OILS/PRODUCTION 
Autothermal gasification of liquid hydrocarbons by partial 
oxidation, 3:23305 
Pyrolysis of industrial wastes for oil and activated carbon 
recovery. Final report, August 1972-March 1975, 3:23311 (PB- 


270961) 
FUEL OILS/RECOVERY 
eo recovering fuel oil from topped crude (Patent), 
3 
FUEL OILS/STORAGE 
Seasonal energy storage requirements, 3:24444 (CONF-761 134-) 


FUEL RODS 


FUEL OILS/THERMAL CRACKING 
Thermal cracking process employing crushed oil shale as fuel 
(Patent; for production of gaseous olefins), 3:23047 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/FABRICATION 
Method for the production of spherical fuel and breeder material 
particles (Patent), 3:23155 
Procedure for making spherical oxide- or carbide-ceramic 
particles (Patent), 3:23154 
FUEL PELLETS/CHEMICAL ANALYSIS 
Semi-automated uranium analysis by a modified Davies-Gray 
procedure, 3:24755 (HEDL-SA-1221) 
FUEL PELLETS/FABRICATION 
Development, design, and preliminary —_ of a resin-feed 
processing facility for resin-based HTGR fuels, 3:23152 
(ORNL/TM-6061) 
Fabrication of nuclear fuel pellets of controlled porosity (Patent), 
3:23978 
Synthesis of (U,Pu)C by carbothermic reduction of mixed oxides 
and evaluation of the sintering behavior, 3:23153 (ORNL/TM- 


6089) 
FUEL PELLETS/NONDESTRUCTIVE ANALYSIS 
Close-coupled x-ray analysis of mixed oxide fuels, 3:23214 
(HEDL-SA-1271-FP) 
FUEL PELLETS/VAPOR DEPOSITED COATINGS 
Nuclear reactor fuel rod and method to form a coating on the 
pellets of the reactor fuel rod (Patent), 3:23964 
FUEL PINS/PERFORMANCE 
on oa of fast reactor fuels (LMFBR), 3:23843 (HEDL- 
A-1288) 
FUEL PINS/RESEARCH PROGRAMS 
Reference fuel studies. Annual report, February 1976-Jan 
1977 (LMFBR; stainless steel clad PuO»-UO2 fuel pins), 3:2 3:23837 
(GEFR-00076) 
FUEL POOLS/SEISMIC EFFECTS 
Seismic loads in modularized and unmodularized large pools 
located on hard or intermediate hard sites, 3:23171 
FUEL POOLS/STATIC LOADS 
Comparing the LUSH code and current ote methods for 
calculating structural loads in large pools, 3:23170 
FUEL REPROCESSING PLANTS 
See also WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/DESIGN 
Impact of proliferation-resistant fuel cycles on hot experimental 
facility design and objectives, 3:23160 (ORNL/TM 61 17) 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Catalytic reduction of oxygen and nitric oxides with hydrogen in 
the offgas of reprocessing plants. Laboratory tests concerning 
catalyst behaviour, 3:23178 (KFK-2437) 
Costs of head-end incineration with respect to Kr separation in the 
reprocessing of HTR fuel elements, 3:23166 (GERHTR-173) 
Development of Ag®Z for bulk '*°I removal from nuclear fuel 
reprocessing plants and PbX for '*°I storage, 3:23177 (ICP- 
1135 
FUEL REPROCESSING PLANTS/ON-LINE CONTROL 
SYSTEMS 
Present stage, applications and future prospects of on-line control 
in spent fuel processing plants, 3:23157 (CEA-CONF-3916) 
FUEL REPROCESSING PLANTS/ON-LINE MEAS 
SYSTEMS 
Establishing the calibration functions for in-line determinations of 
uranium and thorium in various process flows of the 
experimental Jupiter reprocessing plant, 3:23162 (LA-tr-78-14) 
Temporal response methods for dynamic measurement of in- 
process inventory of dissolved nuclear materials, 3:23217 
{NUREG-0249) 
FUEL REPROCESSING PLANTS/RADIATION 
MONITORING 
Radioactive airborne effluent measurement and monitoring survey 
4 reprocessing and waste treatment facilities, 3:25097 (COO- 
1049-9) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Tritium leakage from recycling path, 3:23179 (PNCT-831-75-02) 
FUEL REPROCESSING PLANTS/REVIEWS 
Report on the Waste Management Center planned in the Federal 
Republic of Germany for spent fuel elements from nuclear 
power plants, 3:23167 (DOE-tr-7) 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Engineered safeguards system activities at Sandia Laboratories for 
back-end fuel cycle facilities, 3:23220 (SAND-78-0064C) 
FUEL REPROCESSING PLANTS/SECURITY 
Report on emergency electrical power supply systems for nuclear 
fuel cycle and reactor facilities security systems, 3:23926 (Y/ 
Sub-77/14263/1) 
FUEL RODS 
Rod-shaped fuel element for nuclear reactors (Patent), 3:23977 





FUEL RODS/COATINGS 


FUEL RODS/COATINGS 
Nuclear fuel rod (Patent), 3:23980 
FUEL RODS/DEPARTURE NUCLEATE BOILING 

Power-Cooling-Mismatch Test Series: Test PCM-3 postirradiation 

examination (PWR), 3:24067 (TREE-NUREG-1187) 
FUEL RODS/GAS FLOW 

Theoretical and experimental investigations on gas flow in LWR- 

fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 
FUEL RODS/INSPECTION 

Method for inspecting nuclear fuel rod or irradiation capsule 

(Patent), 3:23962 
FUEL RODS/PERFORMANCE 

Fuel Performance Improvement Program. Quarterly progress 
report, April-June 1977 (BWR, PWR), 3:23715 (COO/4066-1) 

Irradiation performance of HTGR fuel rods with diluted 
thermosetting matrices, 3:23781 

Light water reactor fuel rod modeling code evaluation. Phase I 
topical report, 3:23712 (CENPD-209) 

Light water reactor fuel rod modeling code evaluation. Phase II 
topical report, 3:23713 (CENPD-218) 

FUEL RODS/PERFORMANCE TESTING 

Power-Cooling-Mismatch Test Series: Test PCM-3 postirradiation 
examination (PWR), 3:24067 (TREE-NUREG-1187) 

FUEL RODS/RESEARCH PROGRAMS 

Fuel Performance Improvement Program. Quarterly progress 

report, April-June 1977 (BWR, PWR), 3:23715 (COO/4066-1) 
FUEL RODS/SUPPORTS 

Spacer grid for rod-shaped fuel elements and control rods in 

nuclear reactors (Patent), 3:23729 
FUEL SLURRIES/DRYING 
Development of coal-feeding systems at the Morgantown Energy 
Research Center, 3:22791 (JPL-77-55) 
FUEL SLURRIES/PRODUCTION 
Fuel mixture and method for its production (Patent), 3:22961 
FUEL SPHERES 

(Pebble bed reactor fuel elements.) 

Method of distinguishing spherical operational elements of nuclear 
reactors by means of their neutron interaction properties, 
3:23791 

Nuclear reactor with a charge of spherical fuel elements (Patent), 
3:23784 

Test or measuring sphere for nuclear reactors with spherical fuel 
elements (Patent), 3:23785 

FUEL SPHERES/SAMPLING 
Method of distinguishing spherical operational elements for 
nuclear reactors (Patent), 3:23787 
FUEL SYSTEMS 
See also FUEL FEEDING SYSTEMS 
FUEL INJECTION SYSTEMS 
FUEL SYSTEMS/DESIGN 

Fuel economizer for carbureted internal combustion engines 

— 3:24590 


y also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/ENVIRONMENTAL EFFECTS 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
FUGEN ATR 
See JATR REACTOR 
FUMAROLES/GEOCHEMISTRY 
Seabed exhalation and water temperature in the northern part of 
Kagoshima Bay, 3:23498 
FUMAROLIC FLUIDS/CHEMICAL COMPOSITION 
Seabed exhalation and water temperature in the northern part of 
Kagoshima Bay, 3:23498 
FUMAROLIC FLUIDS/GEOCHEMICAL SURVEYS 
Report of volcanoes Oct-Dec 1975, 3:23485 
Report of volcanoes Apr-Jun 1975, 3:23486 
FUMES 


See AEROSOLS 
ACES 


See also SOLAR FURNACES 
WOOD BURNING FURNACES 
FURNACES/DESIGN 
Forced air hot water furnace (Patent), 3:24931 
Furnace with grate firing for simultaneous combustion of waste 
and sewage sludge, 3:24932 
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Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces: Phase 
1. Interim report, January-March 1977, 3:22863 (FE-2316-4) 
FURNACES/FLUE GAS 
Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 
FURNACES/OPERATION 
Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GA STANDARD REACTOR/REACTOR LICENSING 
FIND: General Atomic Standard Safety Analysis Report 
(GASSAR-6), 3:23899 (FIND-STN-50535) 
GADOLINIUM/ELECTRON SPIN RESONANCE 
ESR of impurity as a probe for the host exchange interaction in 
Tm Van-Vleck compounds, 3:24655 
GADOLINIUM/EXCHANGE INTERACTIONS 
ESR of impurity as a probe for the host exchange interaction in 
Tm Van-Vleck compounds, 3:24655 
GADOLINIUM ALLOYS/CRYSTAL FIELD 
Exchange vs crystal fields in Gd-Pr single crystal alloys, 3:24679 
GADOLINIUM ALLOYS/MAGNETIZATION 
Magnetization behaviour of DyAls and GdAh, 3:24703 
GADOLINIUM ALLOYS/MAGNETORESISTANCE 
Crystal field effects in the transport properties of rare earth alloys, 
3:24701 
GADOLINIUM CHLORIDES/CHEMICAL PREPARATION 
Physical-chemical studies of transuranium elements. Progress 
report, April 1, 1977-March 31, 1978, 3:24814 (ORO-4447-064) 
GADOLINIUM IONS/ELECTRON SPIN RESONANCE 
EPR fine structure of S state ions, 3:24657 
EPR of Gds* in Lu and Sc single crystals, 3:24656 
GADOLINIUM IONS/EXCHANGE INTERACTIONS 
EPR of Gds* in Lu and Sc single crystals, 3:24656 
GADOLINIUM IONS/FINE STRUCTURE 
EPR fine structure of S state ions, 3:24657 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Gallium in the alpha and delta plutonium lattice, 3:24647 (RFP- 
636 


GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
Gallium arsenide - solar cells - a possible future alternative to 
silicon solar cells, 3:23373 
GALVESTON BAY/WATER POLLUTION 
Petroleum hydrocarbons and oyster resources of Galveston Bay, 
Texas, 3:25215 
GAMMA HEATING 
See RADIATION HEATING 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/DESIGN 
Source efficiency calculations for '*’Cs irradiators, 3:23239 
(BNWL-2064) 
GAMMA SPECTROMETERS/HIGH-PURITY GE DETECTORS 
High-energy proton radiation damage of high-purity germanium 
detectors, 3:24983 (LBL-7218) 
GAMMA SPECTROMETERS/PHYSICAL RADIATION 
EFFECTS 
High-energy proton radiation damage of high-purity germanium 
detectors, 3:24983 (LBL-7218) 
GAMMA-RAY LASERS/PHYSICAL RADIATION EFFECTS 
Theoretical assessment of radiation damage effects in a proposed 
gamma-ray laser system, 3:24855 (LA-7099-T) 
GAS COMBUSTION PROCESS/TEST FACILITIES 
Method of and means for accurately measuring the calorific value 
of combustible gases (Patent), 3:24930 
GAS COMPRESSORS 
Coal technology pr a. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
Gas-cooled reactor circulators, 3: 23804 
GAS COMPRESSORS/DESIGN 
Design study for high-pressure high-flow oxygen centrifugal 
compressor: phase 1, final report, 3:22806 (MTI-77TR17) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
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GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
CARBON DIOXIDE COOLED REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/HEAT EXCHANGERS 
Heat exchanger configuration for a closed gas circuit, e.g. of a 
heat power plant (Patent), 3:23806 
GAS COOLED REACTORS/PRIMARY COOLANT CIRCUITS 
Gas-cooled reactor circulators, 3:23804 
GAS COOLED REACTORS/REACTOR COOLING SYSTEMS 
Investigation of the transient operation of an experimental plant 
with the N2O, coolant and with a flash heater, 3:23958 
GAS COOLED REACTORS/RHR SYSTEMS 
Nuclear reactor auxiliary heat removal system (Patent), 3:24072 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/DESIGN 
Fluorescence-pumped photolytic gas laser system for a 
commercial laser fusion power plant, 3:25552 (UCRL-79655) 
Gas laser starting (Patent), 3:24865 
Investigation of spectral narrowing of nitrogen laser pumped dye 
lasers, 3:24889 
Laser for the production of white light, 3:24880 
Laser system (Patent), 3:24864 
GAS LASERS/KINETICS 
Kinetic processes in continuously pulsed copper halide lasers, 
3:24878 
Radiative and kinetic mechanisms in bound-free excimer lasers, 
3:24879 
GAS LASERS/OPERATION 
c-w operation of an intracavity pumped molecular submillimeter- 
wave laser (CHsCN), 3:24876 
c-w optically pumped laser action in DxCO, HD CO, and 
(H2CO)s, 3:24875 
GAS LASERS/POLARIZABILITY 
Resonant and non-resonant optical frequency mixing in simple 
molecular systems. Final report, 3:24848 (AD-A-043094) 
GAS LASERS/POWER SUPPLIES 
Soft power supply for pulsed laser (Patent), 3:24867 
GAS LASERS/RESEARCH PROGRAMS 
Metal vapor excimer laser. Quarterly progress report, May 1, 
1977-July 31, 1977 (CdHg vapors), 3:24854 (COO/4275-1) 
GAS OILS/OXIDATION 
Characterization of an oxidized gas oil liquid product, 3:23081 
GAS OILS/SEPARATION PROCESSES 
Characterization of an oxidized gas oil liquid product, 3:23081 
GAS TURBINES 
Development of the HTR-gas turbine cycle in Germany, 3:23802 
GAS TURBINES/AIR POLLUTION 
Characteristic time emissions correlations: the T-63 helicopter gas 
turbine combustor, 3:24615 
Evaluating characteristic time emissions predictions for three 
vehicular gas turbine combustors, 3:24610 
GAS TURBINES/COMBUSTION CHAMBERS 
Computation and measurement of local and mean heat 
transmission in —— combustion chambers (Ph.D. thesis), 
3:23652 (DOE-tr-36 
Progress report on a sink-vortex combustion chamber, 3:24616 
GAS TURBINES/COMPUTER-AIDED DESIGN 
Parametric design studies of lightweight closed-cycle gas turbine 
ship propulsion systems, 3:24597 
GAS TURBINES/CONTROL SYSTEMS 
Control system for gas turbines (Patent), 3:24592 
GAS TURBINES/COOLING SYSTEMS 
ERDA/P and WA program for demonstration of advanced 
industrial gas turbine cooling and high pressure compressor 
technology, 3:24473 
GAS TURBINES/DESIGN 
Conceptual design of closed Brayton cycle for coal-fired power 
generation, 3:23639 
Design and construction of helium turbines, helium compressors, 
and helium turbine power plants, 3:23638 (DOE-tr-33) 
System evaluation of aircraft-derivative gas turbines for Naval 
ship propulsion applications, 3:24581 
The position of gas turbine power plants with respect to the 
emission of nitrogen oxides by fossil-fueled energy installations, 
3:23668 (N-77-27567) 
GAS TURBINES/EROSION 
One dimensional-two phase particulate flow, 3:24896 (LBL-6967) 


GASOLINE 


GAS TURBINES/EXHAUST GASES 
Characteristic time emissions correlations and sample 
optimization: GT-309 gas turbine combustor, 3:24933 
GAS TURBINES/HEAT EXCHANGERS 
Ceramic heat exchanger for exhaust fired gas turbine power 
cycles, 3:23617 
Rotary heat exchanger, in particular for a gas turbine (Patent), 
24596 


‘ 
GAS TURBINES/LIQUID FUELS 
Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1976-January 1977, 3:22832 (EPRI- 
F. 


AF-444) 
GAS TURBINES/MATHEMATICAL MODELS 

Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating Be Phase II. Volume 14. 
System analysis, 3:22762 (FE-1521- 

GAS TURBINES /OPTIMIZATION 

ERDA/P and WA program for demonstration of advanced 
industrial gas turbine cooling and high pressure compressor 
technology, 3:24473 

GAS TURBINES/PERFORMANCE 

Design and construction of helium turbines, helium compressors, 
and helium turbine power plants, 3:23638 (DOE-tr-33) 

Performance of gas-turbines and combined cycles operating on 
fuels produced by in-situ gasification of lignite, 3:23657 

GAS TURBINES/PROTECTIVE COATINGS 

Analytical investigation of thermal barrier coatings on advanced 

power generation gas turbines, 3:23624 (N-77-27495) 
GAS TURBINES/RESEARCH PROGRAMS 

Combined cycle research program. Quarterly technical progress 
report No. 2, October 1-December 31, 1976, 3:23608 (MIT- 
2295-T 18-2) 

Development of high temperature turbine subsystem technology 
to a “technology readiness status”, phase II. Progress report, 
November 1977, 3:23607 (FE-1806-33) 

ERDA automotive gas turbine program, 3:24580 

Fireside Corrosion Task I: gas turbine materials tests in the 
combustion products of coal derived fuels, 3:22972 (CONF- 
771025-) 

GAS TURBINES/ROTORS 
Development of a turbine rotor of silicon nitride, 3:24738 
GAS TURBINES/SPECIFICATIONS 

Final report for low pressure tests of the CPU-400 pilot plant, 
3:23616 (PB-271128) 

GAS TURBINES/TEST FACILITIES 

Development of high temperature turbine subsystem technology 
to a "technology readiness status”, phase II. Progress report, 
November 1977, 3:23607 (FE-1806-33) 

GAS TURBINES/THERMAL ENERGY STORAGE 

EQUIPMENT 

Development of a thermal storage heater for a closed Brayton 
cycle engine, 3:24112 

GAS TURBINES/WASTE HEAT UTILIZATION 

Biphase turbines for diesel bottoming, 3:24475 

GASEOUS DIFFUSION PROCESS/INVENTORIES 

Method for estimating the inventory of an isotope separation 
cascade by the use of minor isotope transient concentration 
data, 3:23147 (K-1892) 

GASEOUS WASTES 
See also EXHAUST GASES 


FLUE GAS 
GASEOUS WASTES/CHEMICAL ANALYSIS 
Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 
Tests for behavior of radioactive iodine gas in soils (1), 3:25132 
(ORNL-tr-4552) 
GASEOUS WASTES/WASTE PROCESSING 
Recover or destruct, 3:24522 
Regeneration of caustic potash solution used for the disposal of 
gaseous fluorides, 3:24507 
GASES 
See also AIR 
COAL GAS 
NATURAL GAS 


VAPORS 
GASES/CLASSICAL MECHANICS 
User's — for FORTRAV IV HEMP 3D, 3:25380 (UCRL- 
52359 
GASES/INFRARED RADIATION 
Efficient high energy infrared third harmonic generation in gases 
and liquids for laser fusion applications. Quarterly 
report, June 1, 1977-August 31, 1977, 3:24853 (CO0/4251-; -2) 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 





GASOLINE/ADDITIVES 


GASOLINE/ADDITIVES 
Fuel composition (Patent), 3:24625 
Gasoline a (Patent), 3:24626 
GASOLINE/COMPARATIVE EVALUATIONS 
Methodology for calculation of diesel fuel to gasoline fuel 
econom oe . factors. Technical support report, 3:24571 


Development studies on conversion of methanol and related 
mn enates to line, 3:23302 (TID-27753) 
GASOLINE/PRODUCTION 
Catalytic cracking process (Patent), 3:23033 
GASOLINE/: IS 
ae studies on selected conversion of synthesis from 
igh octane en Quarterly report, January-March 
1977, s: 389s (FE-2276-9 
Development ee conversion af T33) and related 
oxygenates to gasoline, 3:23302 (TID-2775 
GASTEROPODS 


See MOLLUSCS 
GCFR REACTOR/BREEDING BLANKETS 
Effect of buoyancy force on the velocity and temperature 
distribution in the GCFR radial blanket, 3:23834 (GA-A-14431) 
GCFR REACTOR/DESIGN 
Gas-cooled fast breeder reactor. Quarterly progress report, May 1, 
1977-July 31, 1977 (Core assembly; fuels and materials; 
thermohydraulics; kinetics; shielding; systems and components; 
safety), 3:23835 (GA-A-14492 
GCFR Pro; in the United States, 3:23883 
GCFR REACTOR/ENGINEERING 


Gas-cooled fast breeder reactor. Quarterly progress report, May 1, 


1977-July 31, 1977 (Core assembly; fuels and materials; 
thermohydraulics; kinetics; shielding; systems and components; 
safety), 3:23835 (GA-A-14492) 
REACTOR/REACTOR SAFETY 
Nuclear reactor safety. Quarterly oY report, July 1- 
tember 30, 1977, 3:24047 (LA-7039-PR) 
GCFR E REACTORS 
GCFR Program in the Federal Republic of Germany, 3:23882 
GCFR Program in the United States, 3:23883 
GCFR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Comparison of advanced reactor potentials, 3:23801 
GCFR TYPE REACTORS/FISSION PRODUCTS 
Fission products and secondary gamma-ray spectra in a 
lutonium-fueled fast reactor, 3:23863 
GCFR TYPE REACTORS/GAMMaA SPECTRA 
von products and secondary gamma-ray spectra in a 
lutonium-fueled fast reactor, 3:23863 
TYPE REACTORS/REACTOR SAFETY 
ee breeder safety, 3:24101 


Nuclear reactor safety. Quarterly progress report, April 1-June 30, 


1977, 3:24048 (LA-NUREG-6934-PR) 
GEGAS PROCESS/FUEL FEEDING SYSTEMS 
Pressurized feeding on the GEGAS system, 3:22798 (JPL-77-55) 
GENERATORS C) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES/STATISTICS 
Conditioned random walk with applications (Cell growth 
kinetics), 3:25163 (LA-6990-M MS) 
GENKAI-1 REACTOR/DATA ACQUISITION SYSTEMS 
on uuation 3 of the minicomputer at Genkai Nuclear Power 
acenanine 3:23755 


re also Rl RURAL AREAS 
GEOGRAPHY/COMPUTER GRAPHICS 
Interactive display of polygonal data, 3:25105 (LBL-6490) 
GEOMAGNETIC FIELD/TABLES 
MN Thi data. Data summary, Jan-Mar 1976, 3:25268 
GEOMAGNETIC FIELD/VARIATIONS 
Geomagnetic data for January 1976 (AE(7) indices and stacked 
magneto; ), 3:25269 (PB-271788) 
GEOPHO 
See SEISMIC DETECTORS 
GEOTHERMAL ENERGY/BUDGETS 
Geothermal development policy in 1977, 3:23473 
GEOTHERMAL ENERGY/ECONOMICS 
Economic study of low temperature geothermal energy in Lassen 
and Modoc Counties, California, 3:23502 (PB-270256) 
Economics and projections for geothermal development in the 
northwest, 3:23471 
GEOTHERMAL ENERGY/ENERGY SOURCE 
DEVELOPMENT 
Economics and epee for geothermal development in the 
northwest, 3:23471 
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GEOTHERMAL ENERGY/FINANCING 
Financial incentives research and lending market impact analysis, 
3:24145 (HCP/M3866-1) 
Outlines of debt assurance system in connection with geothermal 
development, 3:23503 
GEOTHERMAL ENERGY/GOVERNMENT POLI 
pecan development policy in 1977, 3:23473 
s policy for geothermal development, 3:23501 
GEOTHERMAL ENERGY/LEGAL ASPECTS 
Reich, A.E. et al. vs Commissioner of Internal Revenue and G.D. 
Rowan et al. vs Commissioner of Internal Revenue. U.S. Court 
of Appeals, Ninth Circuit. January 21, 1972 (Judicial 
interpretation of IRS tax regulations relative to depletion 
allowance for geothermal well drilling and | acca 26 
CFR 1.263(c), 1.61 I(a), and 1.613(b)), 3:23500 
GEOTHERMAL ENERGY/OZARK REGION 
Ozarks Region energy alternatives study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
GEOTHERMAL ENERGY/POLLUTION CONTROL 
Pollution control in geothermal energy, 3:23508 
GEOTHERMAL ENERGY/SOCIO- INOMIC FACTORS 
Economic study of low temperature geothermal oa in Lassen 
and Modoc Counties, California, 3:23502 (PB-270256) 
GEOTHERMAL ENERGY CONVERSION 
Energy conversion equipment for using geothermal energy 
(Patent), 3:23516 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 


Geothermal power cycle analysis, 3:23525 
ao races: optimization studies on geothermal energy cycles, 
:2352 
= aa mixture working fluids in geothermal binary power cycles, 
524 
GEOTHERMAL ENERGY CONVERSION/COST 
Engineering aspects of geothermal development in the Imperial 
Valley, 3:23529 (EQL-Memo- 20) 
GEOTHERMAL ENERGY CONVERSION/ENGINEERING 
Engineering ae of meme development in the Imperial 
Valley, 3:23529 (EQL-Memo-20) 
GEOTHERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
Engineering aspects of geothermal development in the Imperial 
Valley, 3:23529 (EQL-Memo-20) 
GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 
SYSTEMS 
Geothermal power cycle analysis, 3:23525 
oe optimization studies on geothermal energy cycles, 


GEOTHERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 
Project development plan for East Mesa Geothermal Test Center, 
3:23542 (TID-28012) 
GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 
Technology develo F903) for high-salinity geothermal resources, 
3:23520 (UCRL-7990. 
Two-phase rotary separator demonstration system for geothermal 
energy conversion, 3:23527 
OOTHERMAL EXPLORATION 
Detection of concealed metalliferous deposits, hydrocarbons, and 
explosives (Patent; sampling of surface particles), 3:23007 
GEOTHERMAL EXPLORATION/AERIAL PROSPECTING 
Surface geothermal indication, Halo, from thermal historical 
standpoint, 3:23488 
GEOTHERMAL EXPLORATION/FINANCIAL INCENTIVES 
Reich, A.E. et al. vs Commissioner of Internal Revenue and G.D. 
Rowan et al. vs Commissioner of Internal Revenue. U.S. Court 
of Appeals, Ninth Circuit. January 21, 1972 (Judicial 
interpretation of IRS tax regulations relative to depletion 
allowance for geothermal well drilling and development; 26 
CFR 1.263(c), 1.611(a), and 1.613(b)), 3:23500 
GEOTHERMAL EXPLORATION/INFRARED SURVEYS 
Surface geothermal indication, Halo, from thermal historical 
standpoint, 3:23488 
GEOTHERMAL EXPLORATION/REMOTE SENSING 
Surface geothermal indication, Halo, from thermal historical 
standpoint, 3:23488 
GEOTHERMAL EXPLORATION/TAXES 
Reich, A.E. et al. vs Commissioner of Internal Revenue and G.D. 
Rowan et al. vs Commissioner of Internal Revenue. U.S. Court 
of Appeals, Ninth Circuit. January 21, 1972 (Judicial 
interpretation of IRS tax regulations relative to depletion 
allowance for geothermal well drilling and development; 26 
CFR 1.263(c), 1. ae and 1.613(b)), 3:23500 
GEOTHERMAL FI 
See also AHUA CHAPAN GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
HATCHOBARU GEOTHERMAL FIELD 
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HEBER GEOTHERMAL FIELD 
ONIKOBE GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
TIWI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOCHEMISTRY 
Characteristics of geothermal resources from geological and 
ery — ints in Japan, 3:23477 
G ELDS/GEO. ¥ 
ate ty a geothermal ang: from geological and 
eochemical vie ints in Ja 77 
THERMAL FIELDS/GEO HYSICAL SURVEYS 
Regional rt on geothermal ex — survey, 3:23487 
G L FIELDS/HEAT 
Estimation of total thermal flow using vail temperature gradient 
and its application, 3:23489 
Significance of discharged heat quantity in geothermal fields, 


:23490 
GEOTHERMAL FIELDS/HEAT TRANSFER 
— of discharged heat quantity in geothermal fields, 


GEOTHERMAL FIELDS/LIFETIME 
Thermal depletion of a geothermal reservoir with both fracture 
and pore permeability, 3:23538 (UCRL-77323) 
FLUIDS 


See also FUMAROLIC FLUIDS 
NATURAL STEAM 
GEOTHERMAL FLUIDS/ACIDIFICATION 
Technology development for high-salinity geothermal resources, 
3:23520 (UCRL-79903) 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Preliminary evaluation of fluid chemistry in the East Mesa 
KGRA, 3:23492 (NP-22787) 
Trace metal speciation in saline waters affected by geothermal 
brines, 3:23493 (UCRL-13790) 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Technolog Se for high-salinity geothermal resources, 
3:23520 (UCRL-79903) 
GEOTHERMAL FLUIDS/FILTRATION 
nern02) of silica from spent geothermal brine, 3:23506 (UCID- 
GEOTHERMAL FLUIDS/HEAT FLOW 
— depletion of a geothermal reservoir with both fracture 
re permeability, 3:23538 (UCRL-77323) 
L FLUIDS/PARTICLE SIZE CLASSIFIERS 
by oo ee tests using a laser icle-size analyzer on geothermal 
brine, 3:23530 (UCID-1763 
EOTHERMAL FLUIDS/PHYSICAL PROPERTIES 
tests using a laser icle-size analyzer on geothermal 
brine, 3:23530 (UCID-1763 
GEOTHERMAL FLUIDS/PROCESSING 
Study of brine treatment. Final report, 3:23535 (EPRI-ER-476) 
GEOTHERMAL FLUIDS/PURIFICATION 
nerr702) of silica from spent geothermal brine, 3:23506 (UCID- 
GEOTHERMAL FLUIDS/REINJECTION 
Engineering aspects of geothermal development in the Imperial 
Valley, 3: 2382 29 (EQL-Memo-20) 
GEOTHERMAL FLUIDS/WASTE PROCESSING 
Study of brine treatment. Final report, 3:23535 (EPRI-ER-476) 
GEOTHERMAL INDUSTRY/GOVERNMENT POLICIES 
State et processes (Texas), 3:24226 (CONF-7609133-) 
G POWER PLANTS/BINARY-FLUID SYSTEMS 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
Cost and performance comparison of flash binart and steam 
turbine cycles for the Imperial Valley, California, 3:23523 
GEOTHERMAL POWER PLANTS/CONSTRUCTION 
Construction of Hatchobaru geothermal power station, 3:23510 
Construction of Kuzuneda geothermal power station, 3:23512 
Geothermal development at Takinoue field in Shizuishi-Cho, 
Iwate, 3:23540 
GEOTHERMAL POWER PLANTS/DESIGN 
Effect of reservoir temperature decline on geothermal power plant 
design and economics, 3:23515 
Energy conversion equipment for using geothermal energy 
(Patent), 3:23516 
GEOTHERMAL POWER PLANTS/ECONOMICS 
Effect of reservoir temperature decline on geothermal power plant 
design and economics, 3:23515 
GEOTHERMAL POWER PLANTS/ENGINEERING 
Engineering aspects of geothermal development in the Imperial 
Valley, 3:23529 (EQL-Memo-20) 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 


Geothermal plant at Ahuachapan in El Salvador and its possible 
effects on the water quality on the border river Rio Paz 
between El Salvador and Guatemala, 3:23504 (IVL-B-297) 


GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 


GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Resource, technology, and environment at the geysers, 3:23505 
(LBL-5231) 
GEOTHERMAL POWER PLANTS/GASEOUS WASTES 
Resource, technology, and environment at the geysers, 3:23505 
(LBL-5231) 
GEOTHERMAL POWER PLANTS/INSTALLATION 
Experiences with geothermal power plant installation trip to the 
Geysers field, 3:23511 
GEOTHERMAL POWER PLANTS/OPERATION 
Status of Onikobe geothermal power station, 3:23518 
GEOTHERMAL POWER PLANTS/POWER 
Potential growth of electric power production from Im 
Valley geothermal resources, 3:23509 (UCRL-52252) 
GEOTHERMAL POWER PLANTS/POWER RANGE 1-10 MW 
Present state of Onuma geothermal power station, 3:23513 
GEOTHERMAL POWER PLANTS/REVIEWS 
Resource, technology, and environment at the geysers, 3:23505 
(LBL-5231) 
GEOTHERMAL POWER PLANTS/SPECIFICATIONS 
Construction of Kuzuneda geothermal power station, 3:23512 
GEOTHERMAL POWER PLANTS/STEAM TURBINES 
Cost and performance comparison of flash binart and steam 
turbine cycles for the Imperial Valley, California, 3:23523 
GEOTHERMAL SPACE HEATING/ECONOMICS 
Geothermal space heating the symbiosis with fossil fuel, 3:23545 
GEOTHERMAL STEAM 
See NATURAL STEAM 
GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
GEOTHERMAL SYSTEMS/HEAT TRANSFER 
Thermal depletion of a geothermal reservoir with both fracture 
and pore permeability, 3:23538 (UCRL-77323) 
GEOTHERMAL WELLS/DRILLING EQUIPMENT 
Thermocorer for geothermal applications, 3:23533 
GEOTHERMAL WELLS/FLUID INJECTION 
Geothermal well stimulation with a secondary fluid, 3:23543 
GEOTHERMAL WELLS/LIFETIME 
Evaluating the energy capacity and lifetime of fracture dominated 
geothermal reservoirs, 3:23539 
GEOTHERMAL WELLS/PERFORMANCE 
Evaluating the energy capacity and lifetime of fracture dominated 
geothermal reservoirs, 3:23539 
Geothermal development at Takinoue field in Shizuishi-Cho, 
Iwate, 3:23540 
GEOTHERMAL WELLS/PRESSURE MEASUREMENT 
Preliminary report on reservoir tests at East Mesa Geothermal 
Site, California, 3:23537 (TID-28011) 
GEOTHERMAL WELLS/PUMPING 
Design and field test of a steam powered downhole geothermal 
pump, 3:23534 
GEOTHERMAL WELLS/REINJECTION 
Relation between geothermal hot water reinjection and 
earthquakes, 3:23507 
GEOTHERMAL WELLS/SP LOGGING 
Subsurface structure of the southern portion of the Salton Sea 
geothermal field, 3:23475 (UCRL-52354) 
GEOTHERMAL WELLS/TWO-PHASE FLOW 
Two-phase rotary separator demonstration system for geothermal 
energy conversion, 3:23527 
GEOTHERMAL WELLS/WELL DRILLING 
Design of a water jet drill for development of geothermal 
resources. Progress report, October 1-November 30, 1977, 
3:23531 (COO-2677-11) 
Engineering aspects of geothermal development in the Imperial 
Valley, 3:23529 (EQL-Memo-20) 
Hawaii Geothermal Project: initial Phase II progress report, 
3:23482 (TID-28022) 
How are geothermal wells drilled , 3:23532 
GEOTHERMAL WELLS/WELL STIMULATION 
Geothermal well stimulation with a secondary fluid, 3:23543 
ae FEDERAL REPUBLIC/COAL GASIFICATION 


Hydrogasification of brown coal using process heat from high- 
— gas-cooled nuclear reactors, 3:22783 (GFERC/IC- 
1 


GERMAN FEDERAL REPUBLIC/COAL MINING 
Mining industry in the Ruhr district in the eighties, 3:22930 
Mining of coal deposits at great depth in the Federal Republic of 
Germany, 3:22932 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Means to reach rational use of energy, shown by the examples of 
rail traffic and low-temperature heat requirement, 3:24421 
GERMAN FEDERAL REPUBLIC. GY DEMAND 
Federal Republic of Germany looks to the future, 3:24214 





GERMAN FEDERAL REPUBLIC/ENERGY SOURCE 


GERMAN FEDERAL REPUBLIC/ENERGY SOURCE 
DEVELOPMENT 
Program energy research and energy development 1977 until 
1980, 3:24188 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
Biogas. Energy from waste products, 3:23312 
Development of new technologies for A aad production in the 
Federal Republic of Germany, 3:241 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
a to secure energy supply also after the year 2000, 
:24254 
Securing the energy supply in Baden-Wuerttemberg. The energy 
programme of the Land’s government, 3:24224 
GERMAN FEDERAL REPUBLIC/FOSSIL FUELS 
Situation of the energy market, 3:24244 
ey FEDERAL REPUBLIC/FUEL REPROCESSING 
A 


Report on the Waste Management Center planned in the Federal 
epublic of Germany for spent fuel elements from nuclear 
power plants, 3:23167 (DOE-tr-7) 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
German-Spanish collaboration in the area of peaceful use of 
nuclear energy, 3:23710 (ORNL-tr-4512) 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
DISPOSAL 
Law governing the disposal of radioactive wastes, 3:23211 
(ORNL-tr-4429) 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
FACILITIES 
Report on the Waste Management Center planned in the Federal 
Republic of Germany for spent fuel elements from nuclear 
power plants, 3:23167 (DOE-tr-7) 
GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 
Rationelle Energieverwendung. Statusbericht 1976, 3:24391 
GERMAN FEDERAL REPUBLIC/SOLAR ENERGY 
Ministry of Research and Technology of the Federal Republic of 
Germany Program of Technologies for oo of Solar 
Energy (1977-1980), 3:23350 (DOE-tr-4 
GERMAN FEDERAL REPUBLIC/WIND POWER PLANTS 
Possibilities of and future for the use of wind energy, 3:23554 
Programme for the use of wind energy in the context of non- 
nuclear energy research, 3:23558 
Results of German wind energy studies, 3:23559 
GERMAN FEDERAL REPUBLIC/WIND TURBINES 
Do-it-yourself wind power plant. Report of the Association for 
Wind Energy Research and Applications, 3:23581 
Fully automatic 125/220 V 4K VA wind power plant, 3:23582 
GERMANIUM/CHANNELING 
Study of multiparticle jet production using calorimeters and other 
high energy physics research. Progress report, March 1, 1977- 
February 28, 1978 (Summaries of research activities at Lehigh 
University), 3:25291 (COO-2894-07) 
GERMANIUM HYDROXIDES/INFRARED SPECTRA 
Conversion of hydrous germanium(II) oxide to germynyl 
sesquioxide, (HGe)2Os, 3:24767 
GERMANIUM HYDROXIDES/PYROLYSIS 
Conversion of hydrous germanium(II) oxide to germynyl 
sesquioxide, (HGe)2Os, 3:24767 
GERMANIUM HYDROXIDES/SOLUBILITY 
Conversion of hydrous germanium(II) oxide to germynyl 
sesquioxide, (HGe)2Os, 3:24767 
GERMANIUM OXIDES/INFRARED SPECTRA 
Conversion of hydrous germanium(II) oxide to germynyl 
sesquioxide, (HGe)2Os, 3:24767 
GERMANIUM OXIDES/PYROLYSIS 
Conversion of hydrous germanium(II) oxide to germynyl 
sesquioxide, (HGe)2Os, 3:24767 
GERMANIUM OXIDES/SOLUBILITY 
Conversion of hydrous germanium(II) oxide to germynyl 
sesquioxide, (HGe)2Os, 3:24767 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/AIR POLLUTION 
ABATEMENT 
Resource, technology, and environment at the geysers, 3:23505 
(LBL-5231) 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 
IMPACTS 
Resource, technology, and environment at the geysers, 3:23505 
(LBL-5231 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Experiences with geothermal power plant installation trip to the 
eysers field, 3:23511 
Resource, technology, and environment at the geysers, 3:23505 
(LBL-5231) 
GEYSERS GEOTHERMAL FIELD/REVIEWS 
Resource, — and environment at the geysers, 3:23505 
(LBL-5231) 
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GIANT CELLS 
See TUMOR CELLS 
GIROMILL TURBINES/FEASIBILITY STUDIES 
Feasibility investigation of the Giromill for generation of electrical 
power. Volume I. Executive summary. Final report, April 1975- 
April 1976, 3:23566 (COO/2617-76/1/1) 
GIROMILL TURBINES/PERFORMANCE 
Feasibility investigation of the Giromill for generation of electrical 
power. Volume I. Executive summary. Final report, April 1975- 
April 1976, 3:23566 (COO/2617-76/1/1) 
GLASS 
Glass as the first barrier for long-term storage of highly active 
radioactive wastes, 3:23182 (BNWL-tr-274) 
GLASS/FABRICATION 
Glass microbubble composite foam, 3:24740 (BDX-613-1596(Rev)) 
GLASS/MATERIALS RECOVERY 
Recovery of waste glass cullet for recycling purposes by means of 
electro-optical sorters, 3:24550 
GLASS INDUSTRY/HEAT RECOVERY EQUIPMENT 
Energy savings thru heat recovery in the glass industry, 3:24483 
GLASS INDUSTRY/INERTIAL SEPARATORS 
Method and apparatus for removing particulate pollutants from 
stack gases (Patent), 3:24945 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOSE/ANAEROBIC DIGESTION 
Fast production of methane by anaerobic digestion. Progress 
report, November 7, 1977-December 6, 1977, 3:23307 (COO- 
2900-11) 
GLUCOSE/BIOSYNTHESIS 
Enzymatic hydrolysis of cellulosic materials, 3:23317 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
GLUON MODEL/MULTIPLE PRODUCTION 
Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 
GLYCIDES 
See SACCHARIDES 
GLYCOLS/CARCINOGENESIS 
Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2) 
GLYCOLS/MUTAGENESIS 
Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2) 
GOLD/RADIONUCLIDE KINETICS 
a = autoexhaust and photochemical oxidant on mouse, 
:251 
GOLD/X-RAY SPECTRA 
Time-resolved x-ray spectra of laser irradiated high-Z targets, 
3:25399 (UCRL-79783) 
GOLD 197 TARGET/KRYPTON 86 REACTIONS 
Nuclear research with heavy ions. Annual progress report, 
January 1, 1977-December 31, 1977, 3:25360 (COO-3246-17) 
GOLD ALLOYS/CRYSTAL FIELD 
Experimental evidence for the presence of a non-magnetic 5d 
virtual bound state in the 4f-Kondo alloy Au Yb, 3:24677 
GOLD ALLOYS/CRYSTAL MODELS 
Influence of the crystalline field on the Kondo effect: cerium and 
ytterbium impurities, 3:24676 
GOVERNMENT POLICIES 
See also ECONOMIC POLICY 
ENERGY POLICY 
GOVERNMENT POLICIES/RECOMMENDATIONS 
Task force on compliance and enforcement. Final report 
Summary of Task Force recommendations, 3:23075 (PB- 270104) 
GRAIN DISINFESTATION/FEASIBILITY STUDIES 
Recovery of methyl bromide from wheat fumigation by 
adsorption, 3:24509 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/CATALYTIC EFFECTS 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, February 1, 
1977-April 30, 1977 (Iron-graphite catalysts; effects of pre- 
conditioning), 3:23301 (FE-2467-3) 
GRAPHITE/CRYSTAL DEFECTS 
Raman spectra, effective Debye parameter and magnetoresistance 
of graphitized cokes, 3:22871 
GRAPHITE/EROSION 
Erosion of different first wall and limiter materials by low energy 
hydrogen ions, 3:24724 (EUR-5602) 
GRAPHITE/GASIFICATION 
Catalytic steam gasification of graphite: effects of intercalated and 
externally added Ru, Rh, Pd, and Pt, 3:22822 
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GRAPHITE/HOT PRESSING 
Advanced graphite processing woshaeings (Comparison of hot 
— processing and conventional fabrication techniques), 
GRAPHITE/MOLDING 
Process for the production of graphite molded articles of high 
isotropy and high heat conductivity (Patent), 3:23780 
GRAPHI E/PHY ICAL RADIATION EFFECTS 
Radiation effects in hite related to its application in fusion 
reactors, 3:25574 fEUR- 5602) 
GRAPHITE/STACKING FAULTS 
Influence of intercalation desorption on the mutual arrangement of 
the elementary sheets in a ially —— carbon, 3:22872 
GRAVITATIONAL COLLA E/NEUTR O DETECTION 


Homestake long range neutrino detector program, 3:25255 (UPR- 
0027-E 


GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES/ENERGY CONSERVATION 
Guide to energy savings for the vegetable producer, 3:24196 
(TID- 28015) 
GREIFSWALD-2 REACTOR/REACTIVITY 
Determination of reactivity effects in power operation of a reactor 
based on perturbation measurements, 3:23744 
GROSS NATIONAL PRODUCT/ENERGY CONSUMPTION 
Interrelationship between the use of energy, the gross national 
product, and employment, 3:24144 (CONF-7609133-) 
Some observations on energy and economic growth, 3:24160 
GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 
GROUND WATER/DESALINATION 
Dis and reuse of saline —— e water from Northern 
ictorian irrigation areas, 3:245 
GROUND WATER/SAMPLING 
Design of a groundwater sampling network for Minnesota, 
3:23131 (GJBX-1(78)) 
GROUND WATER/TOXICITY 
Toxicity of saline groundwater from Syncrude’s Lease 17 to fish 
and benthic macroinvertebrates, 3:23121 (NP-22753) 
GROUND WATER/WATER POLLUTION 
Geochemical controls on trace element concentrations in natural 
waters of a pripeass coal ash landfill site. Project completion 
report, 1 July 1974-31 December 1976, 3:25140 (PB-270429) 
sapdveuenniont effects of injecting liquid waste into a basalt 
aquifer near Laverton, Victoria, 3:24505 
Liner materials exposed to hazardous and toxic sludges. Interim 
report No. 1, Mar 1975-October 1976, 3:25143 (PB-271013) 
GROUND WATER/WATER QUALITY 
Nature and extent of ground-water-quality changes resulting from 
solid-waste disposal, Marion County, Indiana. Final report 1972- 
75, 3:25144 (PB-271019) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUATEMALA/GEOTHERMAL EXPLORATION 
Geothermal development in the Republic of Guatemala, 3:23479 
GUATEMALA/GEOTHERMAL FIELDS 
Geothermal development in the Republic of Guatemala, 3:23479 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO 
See also GALVESTON BAY 
GULF OF MEXICO/CONTINENTAL SHELF 
Development and coordination of a program of energy-related 
oceanographic research on the continental shelves of the Gulf 
of Mexico. Progress report, 1 January 1976-30 September 1977, 
3:25241 (ORO-5017-3) 
GULF OF MEXICO/WASTE DISPOSAL 
Analysis of brine dis: ert in the Gulf of Mexico. III. Capline 
sector, 3:24167 4 271292) 
GYPSUM/HYDRA 
Chemical gypsum, er 24779 
GYPSUM/PRODUCTION 
Chemical gypsum, 3:24779 


H 


HADRON-HADRON INTERACTIONS 
See also BARYON-BAR YON INTERACTIONS 
HADRON-HADRON INTERACTIONS/MULTIPLICITY 
Unusual interactions above 100 TeV: a review of cosmic ray 
experiments with emulsion chambers, 3:25303 (N-77-28057) 
HADRON-HADRON INTERACTIONS/PRODUCTION 
MECHANISMS 
Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 


HATCHOBARU GEOTHERMAL FIELD/GEOTHERMAL 


HADRONS 
See also MESONS 
HADRONS/ELECTROPRODUCTION 

Hadron final states in deep inelastic processes (Lectures), 3:25309 
(SLAC-PUB-1756) 

Hadron production in e* e~ annihilation (Lectures, total cross 
sections, scale invariance, mass spectra, decay, charmed 
mesons), 3:25296 (SLAC-PUB-1873) 

Total hadron cross section, new particles, and muon electron 
events in e* e~ annihilation at SPEAR, 3:25294 (SLAC-PUB- 
1706) 

HADRONS/PARTICLE PRODUCTION 

Lectures on electron-positron annihilation. Part I. The production 
of hadrons and psi particles (Above 2 GeV, total cross sections, 
distributions), 3:25287 (SLAC-PUB-1614) 

HADRONS/PARTICLE STRUCTURE 

Leptons as a probe of hadronic structure (Lectures), 3:25308 
(SLAC-PUB-1732) 

Total hadron cross section, new particles, and muon electron 
events in e* e~ annihilation at SPEAR, 3:25294 (SLAC-PUB- 
1706) 

HADRONS/PRODUCTION MECHANISMS 
Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 
HAFNIUM HYDRIDES/CRYSTAL FIELD 
Crystal field effects on hydrogen in transition metals, 3:24732 
HALL GENERATORS 
See MHD GENERATORS 
HAMAOKA-1 REACTOR/REACTOR OPERATION 
Experiences of test operation for Hamaoka Nuclear Power Station 
Unit 1, 3:23726 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/AIR POLLUTION 
Hanford turbidity during 1976, 3:25026 (BNWL-2100(Pt.3)) 
HANFORD RESERVATION/ATMOSPHERIC 

PRECIPITATIONS 

Catch and storage characteristics of three types of nonrecording 
precipitation gauges, 3:25007 (BNWL-2100(Pt.3)) 

Submicron aerosol washout experiment: progress summary, 
3:25013 (BNWL-2100(Pt.3)) 

HANFORD RESERVATION/METEOROLOGY 

Preparation of a data volume summarizing Hanford field diffusion 

experiments, 1967-1974, 3:25008 (BNWL-2100(Pt.3)) 
HANFORD RESERVATION/RADIOACTIVE AEROSOLS 

Airborne plutonium transport of nonrespirable particles (** Pu, 
239Py), 3:25089 (BNWL-2100(Pt.3)) 

Precipitation scavenging of tritiated water vapor: a controlled- 
release field experiment, 3:25095 (BNWL-2100(Pt.3)) 

HANFORD RESERVATION/STRATIGRAPHY 

etry geology of the 241-SY Tank Farm, 3:23192 (ARH- 
LD-139) 

Geology of the 241-C Tank Farm, 3:23185 (ARH-LD-132) 

Geology of the 241-S Tank Farm, 3:23186 (ARH-LD-133) 

Geology of the 241-SX Tank Farm, 3:23187 (ARH-LD-134) 

Geology of the 241-T Tank Farm, 3:23188 (ARH-LD-135) 

Geology of the 241-TX Tank Farm, 3:23189 (ARH-LD-136) 

Geology of the 241-TY Tank Farm, 3:23190 (ARH-LD-137) 

Geology of the 241-U Tank Farm, 3:23191 (ARH-LD-138) 

HAPO 
(Hanford Atomic Products Operation.) 
HAPO/RADIOACTIVE WA MANAGEMENT 

Master schedule for CY-1978. Hanford Environmental 

Surveillance Routine Program, 3:25071 (PNL-2432) 
HAPO/WASTE MANAGEMENT 

Master schedule for CY-1978. Hanford Environmental 
Surveillance Routine Program, 3:25071 (PNL-2432) 

HARD COLLISION MODELS/TRANSVERSE MOMENTUM 

High-p/sub perpendicular/ dynamics (Lectures), 3:25310 (SLAC- 
PUB-1777) 

HASTELLOY C/CORROSION 
Comfaas). performance and failure analysis, 3:22722 (CONF- 
HASTELLOY X/CORROSION 

Fireside Corrosion Task II: evaluation of heat exchanger materials 
for use in a coal fired fluidized bed combustion environment, 
3:22970 (CONF-771025-) 

HASTELLOYS 
See also HASTELLOY C 
HASTELLOY X 
HASTELLOYS/CORROSION 

Investigation of the corrosion performance of boiler, airheater, 
and gas turbine alloys in fluidised combustion systems, 3:22973 
(CONF-771025-) 

HATCHOBARU GEOTHERMAL FIELD/GEOTHERMAL 

POWER PLANTS 

Construction of Hatchobaru geothermal power station, 3:23510 





HAWAII/GEOTHERMAL EXPLORATION 


HAWAII/GEOTHERMAL EXPLORATION 
Hawaii Geothermal Project: initial Phase II progress report, 
3:23482 (TID-28022) 
HAWAII/LAND RECLAMATION 
Land reclamation off sand island: an ocean engineering analysis, 
3:25247 nee pp pth ol.2)) 
ALLOY/CORROSION 


HAYNES 
Fireside Corrosion Task II: evaluation of heat exchanger materials 
for use in a coal fired fluidized bed combustion environment, 
3:22970 (CONF-771025-) 
HAYNES ALLOYS/CORROSION 
Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 3:22753 (CONF-771025-) 
oe of the corrosion performance of boiler, airheater, 
Foros alloys in fluidised combustion systems, 3:22973 
(CO -771025-) 
HAYNES ALLOYS/EROSION 
Erosion-corrosion of alloys in Fr TTi08s) and reducing 
environments, 3:22967 (CONF-771025 
HAZARDOUS MATERIALS/MONITORIN 
Hazards control progress report No. 54, a 1977, 
3:25184 (UCRL- 7-77-1) 
HAZARDOUS MATERIALS/TRANSPORT 
—— models of environmental impact, 3:24166 (IIASA-RM- 


6-4) 
HAZARDOUS MATERIALS/WASTE DISPOSAL 
Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 
Liner materials exposed to hazardous and toxic sludges. Interim 
report No. 1, Mar 1975-October 1976, 3:25143 (PB-271013) 
Total hazardous waste disposal through combustion, 3:24490 
H-COAL PROCESS 
Upgrading of coal liquids for use as power generation fuels. 
— eR February 1976-January 1977, 3:22832 (EPRI- 
AF-444 
H-COAL PROCESS/CATALYSTS 
H-Coal integrated ee plant. Phase I. Final report, December 
1973-June 1976. Volume II, 3:22844 (HCP/T1544-1(Vol.2)) 
H-COAL PROCESS/PILOT PLANTS 
H-Coal Integrated Pilot Plant, Phase I. Final report, December 
1973-June 1976, 3:22843 (HCP/T1544-1(Vol.1)) 
H-Coal integrated = plant. Phase I. Final report, December 
1973-June 1976. Volume II, 3:22844 (HCP/T1544-1(Vol.2)) 
H-Coal Pilot Plant: Phase II construction and Phase III operation. 
Monthly report No. 15, November 1977, 3:22835 (FE-2260-15) 
H-COAL PROCESS/PROCESS DEVELOPMENT UNITS 
H-Coal Integrated Pilot Plant, Phase I. Final report, December 
1973-June 1976, 3:22843 (HCP/T1544-1(Vol.1)) 
H-Coal integrated oe plant. Phase I. Final re 4a December 
1973-June 1976. Volume II, 3:22844 (HCP/T 1544-1(Vol.2)) 
HEAT/ENVIRONMENTAL EFFECTS 
Effect of Yo waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
HEAT ENGINES/DESIGN 
Method for the conversion of condensation heat of vapors and of 
thermal energy of waste waters or other liquid substances and 
— emulsions, and dispersions into mechanical energy, 
HEAT ENGINES/OPERATION 
Method for the conversion of condensation heat of vapors and of 
thermal energy of waste waters or other liquid substances and 
a emulsions, anc dispersions into mechanical energy, 


HEAT ENGINES/TECHNOLOGY ASSESSMENT 
seas) future heat engine vehicle systems, 3:24568 (UCRL- 
HEAT EXCHANGERS 
See also FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 
RADIATORS 
Heat pe en ok configuration for a closed gas circuit, e.g. of a 
heat power plant (Patent), 3:23806 
HEAT EXCHANGERS/CLOSURES 
Front closure for a heat exchanger, whose heat exchanger matrix 
is formed from the folds of a strip having even folds (Patent), 


3:23953 
HEAT EXCHANGERS/CORROSION 
Failure | pee and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 
HEAT EXCHANGERS/CORROSION PROTECTION 
be y for ceramic tube heat exchangers, 3:23622 (CONF- 
HEAT EXCHANGERS/DEFORMATION 
Plastic buckling of axially compressed cylinders (LMFBR), 
3:23856 (WARD-SD-3045-9) 
HEAT EXCHANGERS/DESIGN 
Ceramic heat exchanger for exhaust fired gas turbine power 
cycles, 3:23617 


ERA Vol. 3, No. 10 


Compact heat exchangers for sea thermal power plants. Technical 
status report No. 1, 3:23424 (TID-28151) 
Design of a sodium sulfate decahydrate heat exchanger for 
coolness storage, 3:24113 
Heat exchanger (Patent), 3:24408 
HEAT EXCHANGERS/FABRICATION 
Ceramic heat exchanger for exhaust fired gas turbine power 
cycles, 3:23617 
HEAT EXCHANGERS/HEAT TRANSFER 
Experimental study of heat transfer enhancement for ammonia 
condensing on vertical fluted tubes, 3:23423 (ORNL-5356) 
HEAT EXCHANGERS/MATERIALS 
Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, November 1- 
December 1, 1977, 3:24825 (FE-2556-11) 
HEAT EXCHANGERS/PERFORMANCE TESTING 
Experimental study of heat transfer enhancement for ammonia 
condensing on vertical fluted tubes, 3:23423 (ORNL-5356) 
HEAT EXCHANGERS/REPAIR 
Device and method for localizing and plugging leaking tubes of a 
straight-tube type heat exchanger (Patent), 3:23797 
HEAT EXCHANGERS/RESEARCH PROGRAMS 
Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, November 1- 
December 1, 1977, 3:24825 (FE-2556-11) 
HEAT PIPES/DESIGN 
Heat pipe capable of operating against gravity and structures 
utilizing same (Patent), 3:24831 
HEAT PIPES/USES 
Heat pipes for hostile environments in energy conservation 
applications, 3:24482 
Novel heat pipe combination (Patent), 3:24899 
HEAT PUMPS 
Electric boiler with heat pump, 3:23632 
Heat pumps for houses still on the march, 3:24427 
HEAT PUMPS/COUNTERFLOW SYSTEMS 
Method to transfer heat or cold, and heat pump to carry this out 
(Patent), 3:24428 
HEAT PUMPS/DESIGN 
Air source heat pumps, 3:24416 
Conceptions of heat pump systems, 3:24433 
Development of high seasonal performance factor gas heat pump, 
3:24435 
Development of a Stirling engine powered heat activated heat 
pump, 3:24436 
Dual-source heat pump, 3:24415 
Free-piston heat pumps, 3:24438 
Heat pump system (Patent), 3:24442 
Heat pump system (Patent), 3:24407 
Light commercial Brayton/Rankine space conditioning system, 
3:24452 


Magnetic heat pumping (Patent), 3:24402 

Method to transfer heat or cold, and heat pump to carry this out 
(Patent), 3:24428 

Multiphase heat pump systems, in particular water-powered heat 
pump systems and ‘long-distance’ heat pump systems (Patent), 
3:24443 


Process and equipment for heating a fluid by heat taken from the 
environment (Patent), 3:24440 
Reverse cycle heat pump circuit (Patent), 3:24409 
HEAT PUMPS/ECONOMICS 
Unitary air-to-air heat pumps, 3:24394 (ANL/CES/TE-77-10) 
HEAT PUMPS/EFFICIENCY 
Comparison between air/air and air/radiator heat pumps by 
simulation, 3:24446 
HEAT PUMPS/ENERGY CONSUMPTION 
Comparison between air/air and air/radiator heat pumps by 
simulation, 3:24446 
HEAT PUMPS/ENERGY EFFICIENCY 
Means to reach rational use of energy, shown by the examples of 
rail traffic and low-temperature heat requirement, 3:24421 
HEAT PUMPS/HEAT EXCHANGERS 
Heat exchanger (Patent), 3:24408 
HEAT PUMPS/HEAT RECOVERY 
Industrial heat pumps and heat recovery facilities, 3:24450 
HEAT PUMPS/HEAT SOURCES 
Heat pump recovers heat from dung, 3:24417 
HEAT PUMPS/HEAT TRANSFER 
Process for heat exchange between gaseous and/or liquid media, 
and heat pump to carry out the process (Patent), 3:24441 
HEAT PUMPS/MANURES 
Heat pump recovers heat from dung, 3:24417 
HEAT PUMPS/MARKET 
Analysis of the impact of heat pump technology on the Irish 
energy system to the year 2000. Energy case study series: No. 2, 
3:24395 (CONF-770956-2) 
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HEAT PUMPS/PERFORMANCE 
—- of the impact of heat pump technology on the Irish 
ergy system to the year 2000. Energy case study series: No. 2, 
31 24395 (CONF-770956-2) 
Industrial heat pumps and heat recovery facilities, 3:24450 
Polytropic process and boundary state analysis of a new air 
conditioning cycle, 3:24437 
Unitary air-to-air heat pumps, 3:24394 (ANL/CES/TE-77-10) 
HEAT PUMPS/PERFORMANCE TESTING 
Heat pump application in houses, 3:24414 
Prototype for heat pump suitable for use in cattle houses (In 
Swedish), 3:24398 (STU-75-58 16) 
HEAT PUMPS/USES 
~ — heat from a dairy for heating of a community house, 
:24. 
HEAT PUMPS/WASTE HEAT 
Heat pump heating with diesel engine. Technical and economical 
aspects, 3:24576 
HEAT RECOVERY/HEAT EXCHANGERS 
Coal eee program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 
HEAT RECOVERY/RESEARCH PROGRAMS 
DoE’s industrial-efficiency research focuses on 10 energy- 
intensive fields, 3:24200 
HEAT RECOVERY EQUIPMENT/DESIGN 
Device for cleaning and heat recovery from the exhaust gases in 
heat treatment and drying installations (Patent), 3:24488 
Ventilation system with thermal energy recovery (Patent), 3:24479 
HEAT RECOVERY EQUIPMENT/HEAT PIPES 
—_ pipes for hostile environments in energy conservation 
applications, 3:24482 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Power plant reject heat utilization: an assessment of the potential 
for wide-scale implementation, 3:24478 (ORNL/TM-5841) 
HEAT RECOVERY EQUIPMENT/RESEARCH PROGRAMS 
Energy savings thru heat recovery in the glass industry, 3:24483 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
Procedure and facilities for the seasonal storage and utilization of 
hot waters particularly from thermal and nuclear plants 
— electricity (Patent), 3:23910 
HEAT TRA 
See also THERMAL CONDUCTION 
Significance of discharged heat quantity in geothermal fields, 
3:23490 


HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also AIR HEATERS 
FEEDWATER HEATERS 
Pre-heater for fast breeder reactor and its life, 3:23870 
Steam and heat, 3:24476 
HEATERS/CONSTRUCTION 
Helium heaters of the helium turbine unit of the Oberhausen 
energy supply (HTGR), 3:23783 (DOE-tr-35) 
HEATERS/SPECIFICATIONS 
Helium heaters of the helium turbine unit of the Oberhausen 
energy supply (HTGR), 3:23783 (DOE-tr-35) 
HEATING SYSTEMS/BYPASSES 
Energy waste due to bad circulation in heating plants and 
ventilating systems, 3:24430 
HEATING SYSTEMS/CONTROL SYSTEMS 
Energy saving temperature control apparatus (Patent), 3:24406 
HEATING SYSTEMS/ENERGY LO OSSES 
Energy waste due to bad circulation in heating plants and 
ventilating systems, 3:24430 
HEATING SYSTEMS/PLANNING 
Future electric heating systems, 3:24329 
HEAVY ION ACCELERATORS/FEASIBILITY STUDIES 
Applications of induction linac technology to heavy ion fusion, 
3:25545 (LBL-6453) 
HEAVY LEPTONS/ELECTROPRODUCTION 
Production of new particles in electron-positron annihilation 
(Review), 3:25297 (SLAC-PUB-1888) 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Neutrino production of “new” particles in bubble chambers, 
3:25298 (BNL-23676) 
a or GEOTHERMAL FIELD/GEOTHERMAL POWER 


Effect of reservoir temperature decline on geothermal power plant 
design and economics, 3:23515 
HELICAL ROTARY SCREW EXPANDER/EVALUATION 
Helical screw expander evaluation project, 3:23528 
HELIOSTATS/DESIGN 
Central Receiver Solar Thermal Power System Pilot Plant 
preliminary design report. Volume III. Collector subsystem, 
3:23405 (SAN/1111-8/2) 


HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 


Solar Pilot Plant, Phase I. Preliminary design report. Volume III. 


Collector subsystem. CDRL item 2, 3:23403 (SAN/1109-8/5) 
HELIOSTATS/PERFORMANCE TESTING 
Solar Pilot Plant, Phase I. Preliminary design vate. Volume III. 
Collector subsystem. CDRL item 2, 3:23403 ( 
IUM 


AN/1109-8/5) 

HEL 
See also CRYOGENIC FLUIDS 

HELIUM/ELECTRONIC STRUCTURE 

Direct measurement of the radiative lifetime and collisional 
quenching of the C°II/sub u/ state of nitrogen as studied by 
pulsed radiolysis, 3:24808 

HELIUM/ENERGY-LEVEL TRANSITIONS 

Theoretical studies of highly ionized species. Progress repo 

March 1, 1977-February 28, 1978, 3: 25279 (COO- 2887-2) 
HELIUM/RADIOLYSIS 

Direct measurement of the radiative lifetime and collisional 
quenching of the C*II/sub u/ state of nitrogen as studied by 
pulsed radiolysis, 3:24808 

HELIUM 3 REACTIONS/CHARGE-EXCHANGE REACTIONS 

*8Ca(*He,t)**Sc reaction (Reaction mechanisms, sequential 

transfer, exact finite-range formalism), 3:25341 (T (TID-27909) 
HELIUM 3 REACTIONS/STRIPPING 

208 Pb(*He,p)?"°Bi reaction (Tau, 7, multiplets, DWBA, orbital 
angular momentum, cross sections), 3:25361 (TID-27909) 

(*He,n) reaction studies near N=82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 

Effect of p-h corrections to the proton pairing vibrations at Z=50, 
3:25354 (TID-27909) 

Level structure of }°?Rh via (*He,d) and (p,d) reactions (Angular 
distributions, orbital angular momentum transfer), 3:25352 
(TID-27909) 

Proton pairing states observed in the 7°°Pb(*He,n)?!°Po reaction, 
3:25359 (TID-27909) 

Proton particle-hole interaction levels in 144 1"*Sn (Deuteron 
spectra), 3:25329 (TID-27909) 

Proton shell closures at Z=38 (Cross sections, angular 
distributions), 3:25349 (TID-27909) 

Structure of the odd-odd nucleus '?In (27 and 33.4 MeV, angular 
distribution), 3:25353 (TID-27909) 

Study of 2p-ih states in the Z=50 proton shell via the 17° 
115Tn(°He,n)'*5 “!7Sb reaction (25 MeV, preliminary data 
analysis, angular distributions), 3:25355 fas 1D-27905) 

Two-proton excitations at the Z=38 and Z=40 sub-shell closures 
(Angular distributions, interference, enhancement, tau, 77), 
3:25346 (TID-27909) 

HELIUM 4 TARGET/PROTON REACTIONS 

*He,(p,d)*He reaction at E/sub p/=770 MeV (Angular 

distributions), 3:25325 (TID-27909) 
HELIUM-NEON LASERS/ELECTRIC DISCHARGES 

Properties and current-voltage characteristics of discharges in 

waveguide gas lasers, 3:24873 
HELIUM-NEON LASERS/MODE CONTROL 
Transverse mode control in high gain, millimeter bore, waveguide 
lasers, 3:24874 
HELIUM-NEON LASERS/OSCILLATIONS 
Dual-polarized ring lasers, 3:24877 
HEWLETT-PACKARD COMPUTERS 
See HP COMPUTERS 
HEXANE/THERMAL CRACKING 

Mechanism of carbon formation during steamcracking of 

hydrocarbons, 3:23040 
HFIR REACTOR/REACTOR MAINTENANCE 

High Flux Isotope Reactor. Quarterly report, July-September 
1977, 3:24023 (ORNL/TM-6188) 

HFIR REACTOR/REACTOR OPERATION 

High Flux Isotope Reactor. Quarterly report, July-September 
1977, 3:24023 (ORNL/TM-6188) 

HIFAR REACTOR/FUEL ELEMENTS 

Effect of removal of a central thimble on coolant flow distribution 

in a research reactor fuel element, 3:24031 
HIFAR REACTOR/REMOTE HANDLING 

Effect of removal of a central thimble on coolant flow distribution 

in a research reactor fuel element, 3:24031 
HIGH BTU GAS/PRODUCTION 
Oil shale retorting process with desulfurization of flue gas 
(Patent), 3:23113 
HIGH BTU GAS/SYNTHESIS 
Peat gasification for SNG production, 3:22755 (CONF-771092-3) 
HIGH ENERGY PHYSICS/MEETINGS 
Symposium summary and prognosis, 3:25288 (SLAC-PUB-1668) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 

Pion-nucleon interaction and mesonic atoms. Progress report, 
February 1, 1977-January 31, 1978 (Summary of reseach 
activities at Wyoming Univ., Laramie), 3:25285 (COO-2197-53) 

Progress report of a research program in experimental hi 
energy physics, September 1, 1976-December 31, 1977 
(Summaries of research activities at Brown Univ.), 3:25286 
(COO-3130TB-236) 





HIGH ENERGY PHYSICS/REVIEWS 


HIGH ENERGY PHYSICS/REVIEWS 
Experimental basis for the new quark spectroscopy, 3:25290 
SLAC-PUB-2025) 
ag developments in high energy physics, 3:25307 (COO-2009- 


HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-BETA PLASMA/STABILIZATION 
Pro; E-beam stabilization of neutral beam sustained mirror 
3:25415 (UCID-17633) 
HIGH- FREQUENCY HEATING 
See also ECR HEATING 
ORNL-TNS/PEPR overall heating requirements, 3:25382 
(CONF-771213-3) 
— FREQUENCY HEATING/MICROWAVE RADIATION 
etic field effects on the beat heating of a plasma, 3:25386 
HIG! -FREQUENCY HEA TING/PERFORMAN 
Possibility of UHF ey * of plasma in a type ‘’"Tokamak”’ 
thermonuclear reactor, 3:25392 


HIGH-PURITY GE DETECTORS/ANNEALING 
High-energy proton radiation damage of high-purity germanium 
letectors, 3:24983 (LBL-7218) 
oe GE DETECTORS/PHYSICAL RADIATION 


High-energy proton radiation damage of high-purity germanium 
letectors, 3:24983 (LBL-7218) 
HIGH-TEMPERATURE FUEL CELLS/MASS TRANSFER 
Molten carbonate fuel cell research at ORNL. II. Theoretical and 
experimental trans — studies, thermochemistry, and electron 
microscopy, 3:24390 (ORNL/TM-6168/V2) 
HIGH-TEMPERATURE FUEL CELLS/MATERIALS 
Fuel cells: applied research fuel cell materials and electrocatalysis. 
$0652) report, January 1976-December 1976, 3:24379 (BNL- 
52 
HIGH-TEMPERATURE FUEL CELLS/MATHEMATICAL 
MODELS 
Molten carbonate fuel cell model, 3:24387 
HIGH-TEMPERATURE FUEL CELLS/RESEARCH 
PROGRAMS 
Molten carbonate fuel cell research at ORNL. II. Theoretical and 
experimental transport studies, thermochemistry, and electron 
microscopy, 3:24390 (ORNL/TM-6168/V2) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HOLMIUM ALLOYS/CRYSTAL FIELD 
Behaviour of crystal field parameters in ErM and HoM 
sua compounds, in relationship with band structure, 
Crystal electric fields in rare-earth Ale compounds, 3:24671 
ae pe ALLOYS/LAVES PHASES 
in reorientations in the rare earth-cobalt Laves phases, 3:24678 
HO MIUM ALLOYS/MAGNETIZATION 
Effect - magnetic anisotropy on the heat capacity of HoAh, 


3:2 
HOLMIUM ALLOYS/NEUTRON DIFFRACTION 
Behaviour of crystal field parameters in ErM and HoM 
ae compounds, in relationship with band structure, 


HOLMIUM ALLOYS/SPIN WAVES 
Spin waves in HoZn, 3:24651 
HOLMIUM PHOSPHIDES/SPIN WAVES 
ae excited-state spin waves in holmium phosphide, 
HOLOGRAPHY/FEASIBILITY STUDIES 
— for x-ray laser holography, 3:24907 (RLO/2230/T4- 
X-ray holography acca with electron storage rings, 3:24906 
(RLO/2230/T4-193) 
HOPPERS/DESIGN 
Feeding the feeder, 3:22800 (JPL-77-55) 
Safely evacuating coal from hoppers/silos with pneumatic 
blasting, 3:22949 (JPL-77-55) 
Storage and feeding of coal (42 references), 3:22950 (JPL-77-55) 
HOPPERS/VALVES 
Lock or valves for coal gasification plant service, 3:22805 
=. PL-77-55) 
IRMONES/MICROANALYSIS 
Melina! pathology in the 1980's by enzymorphological parameters 
and flow cytometry, 3:25169 (UCRL-80255) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/NEUTRAL PARTICLES 
Multi-channel neutral analyzer-system, 3:25397 (UCID-17584) 
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HOT SPRINGS/GEOCHEMISTRY 
Characteristics of geothermal resources from geological and 
eochemical viewpoints in Japan, 3:23477 
HOT-DRY-ROCK SY /DRILLING 
Report on the LASL hot-dry-rock geothermal project, 3:23541 
P-22783) 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
RP. on 33) LASL hot-dry-rock geothermal project, 3:23541 
-22783 
HOTDRY-ROCK SYSTEMS/INDUCTION LOGGING 
Magnetic induction technique for mapping vertical conductive 
fractures: status report, 3:23499 (LA-7049-SR) 
HOT-WATER SY /MATHEMATICAL MODELS 
Hawaii Geothermal Project: initial Phase II progress report, 
3:23482 (TID-28022) 
HOT-WATER SYSTEMS/RESERVOIR ENGINEERING 
Hawaii Geothermal Project: initial Phase II progress report, 
3:23482 (TID-28022) 
ee od ) 3: 
hieldi le ts - pe Go , 3:24170 
HOUSES/AIR ¢ COND 
Method to utilize weful oii tite useful heat (Patent), 3:24431 
HOUSES/BUILDING MATERIALS 
Low-energy ae 3:24570 
HOUSES/HEAT LOSS: 
Handbook of weatherization practices, 3:24445 (PB-270452) 
HOUSES/SOLAR AIR CONDITIONING 
Solar heating and cooling of residential ne (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 
HOUSES/SOLAR CELL ARRAYS 
Battery storage performance requirements for terrestrial solar 
BEPM77-3) power systems. Final report, 3:23354 (ANL/ 
HOUSES/SOLAR HEATING SYSTEMS 
Active solar-heating systems for houses, 3:23437 
sac «| — heat pump system utilizing air and water collectors, 
HOUSES/SOLAR SPACE HEATING 
BBC solar house: design and operating experiences, 3:23435 
How to buy a solar heater without getting burned, 3:23438 
Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 
HOUSES/SOLAR WATER HEATING 
Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
x 23433 (NP-22763) 
HOUSES/SPACE HEATING 
Comparison between air/air and air/radiator heat pumps by 
simulation, 3:24446 
Heat pump application in houses, 3:24414 
Method to utilize useful cold and/or useful heat (Patent), 3:24431 
HOUSES/THERMAL ENERGY STORAGE EQUIPMENT 
Safety considerations for high temperature thermal energy storage 
in fluoride salts, 3:24117 
HOUSES/THERMAL INSULATION 
Going through the roof, 3:24447 
Handbook of weatherization practices, 3:24445 (PB-270452) 
Supply response to residential insulation retrofit demand, 3:24467 
PB-270445) 
HP COMPUTERS/PROGRAMMING 
Moving head disc operating system on an 854A automatic 
network analyzer, 3:25590 (BDX-613-1652) 
HTGR TYPE REACTORS 
See also GA STANDARD REACTOR 
High temperature nuclear reactors, 3:23789 
High temperature gas reactor, 3:23798 
Status and objectives of HTR development for electricity and 
process heat generation. State-of-the-art report, 3:23782 
HTGR TYPE REACTORS/AFTER-HEAT REMOVAL 
Method for temporary shut-down of a high-temperature nuclear 
reactor (Patent), 3:23795 
HTGR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Comparison of advanced reactor potentials, 3:23801 
HTGR TYPE REACTORS/DIRECT CYCLE COOLING 
SYSTEMS 
Development of the HTR-gas turbine cycle in Germany, 3:23802 
Gas turbine HTGR, 3:23803 
HTGR TYPE REACTORS/FISSION PRODUCT RELEASE 
PADLOC: a one-dimensional computer program for calculating 
coolant and plateout fission product concentrations, 3:23776 
(GA-A-14401) 
HTGR TYPE REACTORS/FUEL CYCLE 
Costs of head-end incineration with respect to Kr separation in the 
reprocessing of HTR fuel elements, 3:23166 (GERHTR-173) 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Fuel element loading system (Patent; HTGR), 3:23779 
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Nuclear reactor fuel element with a cluster of parallel fuel pins 
(Patent), 3:23788 
Postirradiation examination of capsule P13Q, 3:23775 (GA-A- 
14174) 
Process for the production of graphite molded articles of high 
isotropy and high heat conductivity (Patent), 3:23780 
HTGR TYPE REACTORS/FUEL RODS 
Irradiation performance of HTGR fuel rods with diluted 
thermosetting matrices, 3:23781 
HTGR TYPE REACTORS/FUEL SPHERES 
Method of distinguishing spherical operational elements for 
nuclear reactors (Patent), 3:23787 
Test or measuring sphere for nuclear reactors with spherical fuel 
elements (Patent), 3:23785 
HTGR TYPE REACTORS/GAS TURBINES 
Development of the HTR-gas turbine cycle in Germany, 3:23802 
Gas turbine HTGR, 3:23803 
Helium heaters of the helium turbine unit of the Oberhausen 
energy supply, 3:23783 (DOE-tr-35) 
HTGR TYPE REACTORS/HEAT EXCHANGERS 
Device and method for localizing and plugging leaking tubes of a 
straight-tube type heat exchanger (Patent), 3:23797 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Review of fission product plateout investigations at General 
Atomic, 3:23777 (GA-A-14555) 
HTGR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Shut-down system for nuclear reactors (Patent), 3:23994 
HTGR TYPE REACTORS/REACTOR CORES 
Reactor core with rod-shaped fuel cells (Patent), 3:23794 
HTGR TYPE REACTORS/REACTOR FUELING 
Method of refueling a gas-cooled high-temperature reactor 
(Patent), 3:23796 
HTGR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1977, 3:24048 (LA-NUREG-6934-PR) 
Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1977, 3:24047 (LA-7039-PR) 
HTGR TYPE REACTORS/REACTOR SHUTDOWN 
Method for temporary shut-down of a high-temperature nuclear 
reactor (Patent), 3:23795 
Process for occasional shutdown of a high temperature nuclear 
reactor (Patent), 3:23792 
So method for a high-temperature reactor (Patent), 
2 
HTGR TYPE REACTORS/SHIM RODS 
Absorber rod with outside screw thread of different pitch 
(Patent), 3:23989 
HTGR TYPE REACTORS/STEAM GENERATORS 
HTGER steam generator development, 3:23805 
HTGR TYPE REACTORS/TEST FACILITIES 
Helium heaters of the helium turbine unit of the Oberhausen 
energy supply, 3:23783 (DOE-tr-35) 
HTGR TYPE REACTORS/THORIUM CYCLE 
Thorium assessment study quarterly progress report, third quarter 
fiscal 1977, 3:23738 (ORNL/TM-6025) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/DOSE RATES 


Ready I system for the UNIVAC 1108 summary analysis program. 


Final report, 3:25006 (PB-270914) 
HUMAN POPULATIONS/STATISTICS 
Tabulation of the current population survey tapes (CPSTAB 
code), 3:25160 (UCID-3973) 
HURRICANES/FORECASTING 
Hurricane wind and wave prediction techniques, 3:25244 (SAN- 
235P13-39(Vol.2)) 
HURRICANES/MATHEMATICAL MODELS 
Hurricane wind and wave prediction techniques, 3:25244 (SAN- 
235P13-39(Vol.2)) 
HVAC SYSTEMS/PLANNING 
Study of proposed interconnection between the City of Lubbock, 
Texas and Southwestern Public Service Company. Staff report, 
3:23688 (TID-28101) 
HVAC SYSTEMS/POWER TRANSMISSION LINES 
Very-high-power-transmission cable system (Patent), 3:23689 
HVAC SYSTEMS/SAFETY 
New selective reserve protection for effectively grounded high- 
voltage systems, 3:23690 
HVAC SYSTEMS/TRANSFORMERS 
Transformer noise abatement using tuned sound enclosures. Final 
report, 3:23683 (EPRI-EL-529) 
SYSTEMS/OPERATION 
—— transfer strategies for the reversible Cook Strait link, 
:23697 
HVDC SYSTEMS/PERFORMANCE 
— transfer strategies for the reversible Cook Strait link, 
:23697 


HYDROCARBONS/SEPARATION PROCESSES 


HVDC SYSTEMS/RELIABILITY 
Energy transfer strategies for the reversible Cook Strait link, 
3:23697 \ 
HYBRID ELECTRIC-POWERED VEHICLES/ 
DEMONSTRATION PROGRAMS 
First annual report to Congress on the implementation of public 
law 94-413. The Electric and Hybrid Vehicle Research, and 
Development and Demonstration Act of 1976, 3:24193 (DOE/ 
CS-0002/ 1) 
HYBRID ELECTRIC-POWERED VEHICLES/ELECTRIC 
BATTERIES 
Development schedules for vehicle energy storage systems, 
3:24583 (TID-28030) 
HYBRID ELECTRIC-POWERED VEHICLES/FINANCING 
Financial incentives research and lending market impact analysis, 
3:24145 (HCP/M3866-1) 
HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEELS 
Development schedules for vehicle energy storage systems, 
3:24583 (TID-28030) 
HYBRID ELECTRIC-POWERED VEHICLES/RESEARCH 
PROGRAMS 
First annual report to Congress on the implementation of public 
law 94-413. The Electric and Hybrid Vehicle Research, and 
Development and Demonstration Act of 1976, 3:24193 (DOE/ 
CS-0002/1) 
HYBRID REACTORS/ECONOMICS 
Economic model of a relativistic electron beam hybrid reactor, 
3:25546 (SAND-77-1097C) 
HYDRANE PROCESS/CHEMICAL REACTORS 
Hydrogasifier development for the Hydrane process. First quarter 
report, March-May 1977, 3:22778 (FE-2518-4) 
HYDRAULIC FRACTURING/PROPPING AGENTS 
Hydraulic fracturing method using sintered bauxite propping 
agent (Patent), 3:23018 
HYDRAULIC MINING 
Subterranean drilling and slurry mining (Patent), 3:24845 
HYDRAULIC TURBINES/CONTROL SYSTEMS 
Reducing the runaway speed of a Pelton turbine, 3:23342 
HYDRAULIC TURBINES/LUBRICATION 
Hydrostatic bearing lubrication during hydrounit start-up and 
shutdown, 3:23348 
HYDRAULIC TURBINES/SHAFTS 
Large faced seal for turbine shafts, 3:23346 
HYDROCARBONS 
See also ALKANES 
ALKENES 
AZULENE 
BENZENE 
BENZOPYRENE 
STYRENE 
TETRALIN 
TOLUENE 
HYDROCARBONS/BIOSYNTHESIS 
Microbial formation of hydrocarbons, 3:23319 
HYDROCARBONS/CONVERSION 
ae pretreatment with hydrocarbon feedstock (Patent), 
3:23036 
HYDROCARBONS/GAS CHROMATOGRAPHY 
GC system for the on-site analysis of hydrocarbons at ambient 
concentration, 3:25044 (BNWL-2100(Pt.3)) 
HYDROCARBONS/HYDROCRACKING 
Fluidized bed hydrocracking of heavy hydrocarbon liquids 
(Petroleum feedstock and a coal-oil fraction from Synthoil 
Process), 3:23039 
HYDROCARBONS/MASS SPECTRA 
Mass spectrometric analytical services and research activities to 
support coal-liquid characterization research. Annual progress 
report and quarterly report, March 9, 1977-June 8, 1977, 3:22830 
(COO-0020-8) 
HYDROCARBONS/PARTIAL OXIDATION PROCESSES 
Autothermal gasification of liquid hydrocarbons by partial 
oxidation, 3:23305 
HYDROCARBONS/PRODUCTION 
Coal hydrogenation (production of hydrocarbons by direct 
hydrogenation), 3:22716 
HYDROCARBONS/REFORMER PROCESSES 
Hydrogen-producing hydrocarbon conversion with gravity- 
flowing catalyst particles (Patent), 3:23028 
Hydrogen-producing hydrocarbon conversion with gravity- 
flowing catalyst particles (Patent), 3:23029 
HYDROCARBONS/SAMPLING 
Airborne measurements of hydrocarbons in the St. Louis plume, 
3:25043 (BNWL-2100(Pt.3)) 
GC system for the on-site analysis of hydrocarbons at ambient 
concentration, 3:25044 (BNWL-2100(Pt.3)) 
HYDROCARBONS/SEPARATION PROCESSES 
Hydrocarbon separating process (Patent), 3:23030 





HYDROCARBONS/SYNTHESIS 


HYDROCARBONS/SYNTHESIS 
Transition metal-graphite catalysts for production of — 
eet thesis gas. Quarterly r ebruary 1, 
1977-April 30, 1977 _— shite catalysts; effects of pre- 
conditi , 3:23301 7-3) 
HYDROC. NS ODYNAMIC PROPERTIES 
be — working fluids in geothermal binary power cycles, 
HYDROCHLORIC ACID/MATERIALS RECOVERY 
aa regeneration of hydrochloric acid pickle liquors, 


HYDROCORTISONE/RADIOIMMUNOASSAY 
Radioimmunoassay of urinary free cortisol. Final report, 3:25174 
(AD-A-043782). 


HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 

HYDRODYNAMICS/COMPUTER CODES 

BBC users manual, 3:25369 (UCID-17124(Rev.1)) 

by Sate Neumann stability of the WONDY wavecode for 

ae equations of —_ 3:25282 (SAND-77-0934) 

HYDRO) (Cc POWER/CONSUMPTION RATES 

Fuels and gr data: United States by states and census 


divisions, 1974, 3: acenian ont 
HYDROELECTRI CH PROGRAMS 


Development of new technologies for energy production in the 
Federal a of Germany, 3:24181 
HYDRO: iC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
Bi-national Itaipu hydropower project, 3:23343 
Chibro hydro development in India. II, 3:23344 
HYDROELECTRIC POWER PLANTS/DAMS 
a ay a a = nee oom oo De and safety 
problems: Corps of Engineers (ci cti cy 
the Army. Report to the are 3:23341 (PB-270114) 
HYDROEL IC POWER PLANTS/DESIGN 
Bi-national Itaipu hydropower project, 3:23345 
et IC POWER PLANTS/FEASIBILITY 


Dhaethenl Bend taipu hydropower project, 3:23345 
oe IC POWER PLANTS/HYDRAULIC 


eae ee lubrication during hydrounit start-up and 
shutdown, 3:23 

Reducing the runaway s of a Pelton turbine, 3:23342 
HYDROELECTRIC POWER PLANTS/OPERATION 

Chibro hydro development in India. II, 3:23344 
HYDROELECTRIC POWER PLANTS/PLANNING 

Power for Ecuador: the Paute Project, 3:23339 
HYDROELECTRIC POWER PLANTS/VALVES 

as the characteristics of shutoff valves by model tests, 


HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/MONITORING 
Survey —_ for ae | pollutants, 3:25082 
HYDROGEN REACTION KINETICS 
“ioe growth of Pan tv: sulfide and other Group II to Group 
tm art IV): the equilibrium between selenium and 
bate en at ar 400, 3: — (UCRL-Trans-11312) 
HYDROGEN/COMBUSTIO 
Swirling flow combustion, 2 24815 
HYDROGEN/COMBUSTION KINETICS 
oe calculations of the atomic hydrogen plus molecular 
veer toy tion for the combustion reactions, 3:23291 
HYDROGENS IMPATIBILITY 
econ] ar en in natural gas distribution systems, 3:23289 
HYDROGEN /CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification, e 22745 (CONF-771025.) 
Testing and evaluation of refractory linings for coal gasification 
— 3:22744 (CONF-771025-) 
N/DISTRIBUTION 


Study of the behavior of gas distribution equipment in hydrogen 
service: update, 1977, 3:23287 (NP-22960 
Study of the behavior of ay distribution equipment in hydrogen 
service, 3:23288 (TID-27 
HYDROGEN /ECOLOGICAL CONCENTRATION 
Conceivable perturbations of the CH, and H2 production by 
microbial energy conversion on the cycle Of atmospheric trace 


3:25063 
HYDROGEN/ISOTOPIC EXCHANGE 
Kinetics of the radiation-induced 1530) reactions of Ha, Do, 
and Tz: a review, 3:23228 (UCRL-523 
HYDROGEN/METALLURGICAL EFFECTS 
en embrittlement: the effect of stress state, 3:24708 
(CONF-761 134-) 


ERA Vol. 3, No. 10 


Study of the behavior of gas distribution equipment in hydrogen 
service, 3:23286 (CONF-761134-) 
HYDROGEN/MIXING 
Coal technology program. Quarterly progress report for the 
period ending Seotenber 30, 1977, 3:22808 (O) 5357) 
HYDROGEN/RESEARCH PROGRAMS 
Hydrogen technology development program at the Brookhaven 
National Laboratory, 3:23247 (CONF-761134-) 
gh or menage scan ptt ee ny ew 
Hydrogen separation production from lerived 
using Fe/sub x/TiNi/sub 1-x/ (Sorption on Fe/sub x/TIN iNi/sub 
1-x/), 3:23252 
HYDROGEN/SOLUBILITY 
Solubility of hydrogen isotopes in lithium, 3:23226 (EUR-5602) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/ECONOMICS 
Hydrogen-halogen energy “a system: preliminary feasibility 
and economic assessment, 3:24380 (CONF-761134-) 
HYDROGEN FUEL CELLS/FEASIBILITY STUDIES 
Hydrogen-halogen energy storage sys sod errr feasibility 
and economic assessment, 3:24380 (CONF-761134-) 
HYDROGEN FUELS 
Combustion improvement in a hydrogen fueled engine, 3:23290 
Program for a hydrogen-fueled industrial vehicle, 3:24620 
(CONF-761134-) 
HYDROGEN FUELS/HYDROGEN STORAGE 
Automotive hydrogen storage with magnesium hydride, 3:24619 
(CONF-761134-) 
HYDROGEN FUELS/USES 
— hydrogen option for the subsonic transport: a status report, 
:24630 


HYDROGEN GENERATORS/OPERATION 
Thermodynamics of fuel cell unit with thermal-catalytical 
dissociation of methanol, 3:24388 
HYDROGEN PEROXIDE/USES 
Control of sulphide in sewage with hydrogen peroxide, 3:24563 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
STEAM-IRON PROCESS 
THERMOCHEMICAL PROCESSES 
ERDA’s Chemical Energy Storage Program, 3:23250 
Hydrogen-producing hydrocarbon conversion with gravity- 
flowing catalyst particles (Patent), 3:23028 
_-- hydrogen option for the subsonic transport: a status report, 
:24630 


Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems, 3:23279 
(CONF-761134- 

Supercorroding alloys for ‘— erating heat and hydrogen gas 
: —_ ion of supercorr g magnesium alloys and seawater), 

: 1 


Thermal cracking process employing crushed oil shale as fuel 
(Patent; for luction of us Olefins), 3:23047 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 
Biocatalytic production of hydrogen, 3:23274 
Biophotolysis: problems and pros; 3:23389 
Hydrogen formation from water by photosynthesis and artificial 
systems, 3:23273 
HYDROGEN PRODUCTION/BIOSYNTHESIS 
Feedstocks for large-scale fermentation processes, 3:23324 
Phototrophic micro-organisms as source of hydrogen and 
hydrogenase formation, 3:23272 
HYDROGEN PRODUCTION/CATALYTIC CRACKING 
Thermodynamics of fuel cell unit with thermal-catalytical 
dissociation of methanol, 3:24388 
HYDROGEN PRODUCTION/COAL GASIFICATION 
~~ production by catalytic coal gasification (Patent), 
HYDROGEN PRODUCTION/ECONOMICS 
Irreversibilities, heat penalties, and economics for the methanol/ 
sulfuric acid process, 3:23268 
Production economics for hydrogen, ammonia, and methanol 
during the 1980-2000 period, 3:24256 (BNL-50663) 
—s economics for hydrogen, ammonia, and methanol 
the 1890-2000 period, 3:23249 (CONF. 761134-) 
ROGEN PRODUCTION/ELECTROLYSIS 
a of an ocean thermal energy plant ship to produce ammonia 
via hydrogen, 3:23426 
Development progress on the sulfur cycle water decomposition 
system, 3:23261 





MAY 31, 1978 


Reinforced-concrete towers for the production of gaseous 
hydrogen and oxygen by decomposition of water using direct 
PR yee electrolysis (Patent), 3:23260 

er electrolyte water electrolysis development status 
— hydrogen generation, 3:23253 (CONF-761134-) 

SPE water electrolysis technology cy ony for large scale 
hydrogen production. Progress re; o. 4, June 15, 1976- 
September 30, 1976, 3:23258 (COO.2675-4) ” 

SPE water electrolysis poe develo ' for large scale 
hydrogen production. Progress report 6, January 1, 1977- 
March 31, 1977, 3:23259 (C00-2675-6) 

Sulfur cycle water decomposition tn 3:23257 (CONF-761134- 


HYDROGEN PRODUCTION/FERMENTATION 
Limitation of microbial H2-formation via fermentation, 3:23271 
HYDROGEN PRODUCTION/PHOTOSYNTHESIS 

Hydrogen formation from water by photosynthesis and artificial 

systems, 3:23273 
HYDROGEN PRODUCTION/PYROLYSIS 

High temperature pyrolysis using solar process heat (5 MW solar 

test facility applications), 3:23248 (ALO/ 3701-76/1) 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 

Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly seport 0. 3, January 1-March 31, 1977, 
3:23278 (FE-2435-12) 

SPE water electrolysis technology — ment for large scale 
hydrogen production. Progress re; o. 4, June 15, 1976- 
September 30, 1976, 3:23258 (C 2675-4) 

SPE water electrolysis technology development for large scale 
hydrogen production. Progress 5.) No. 6, January 1, 1977- 
March 31, 1977, 3:23259 (COO-2675 

HYDROGEN PRODUCTION/STEAM- tRON PROCESS 

Coal technology pr oe. Quarterly progress report for the 

ptember 30, 1977, 323808 (ORNL-S5357) 

Coal BNL T6137) program. Progress report, October 1977, 3:22809 
(ORNL/T 

Development of = steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 3, January 1-March 31, 1977, 
3:23278 (FE-2435-12) 

Status of steam-iron pilot plant operations, 3:23277 (CONF- 
771092-5) 

HYDROGEN PRODUCTION/TECHNOLOGY ASSESSMENT 

Production economics for hydrogen, ammonia, and methanol 
during the 1980-2000 period, 3:24256 (BNL-50663) 

HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Analysis and evaluation of thermochemical hydrogen producing 
processes, 3:23265 (CONF-761134-) 

Assessment of thermochemical hydrogen production. Project 8994 
mid-contract progress report, July 1-November 1, 1977 (Iron 
chloride and copper sulfate cycles), 3:23266 (COO/4434-1) 

Development of a sulfur-iodine thermochemical water-splitting 
cycle for hydrogen production, 3:23267 

ae studies of chemical reactions for thermochemical water 

tting cycles of the iron-chlorine, iron-sulfur, and manganese- 
soir amilies, 3:23270 

High temperature: stable, spectrally selective solar absorbers for 
thermochemical hydrogen production, 3:23467 

Irreversibilities, heat penalties, and economics for the methanol/ 
sulfuric acid process, 3:23268 

Irreversibilities in thermochemical cycles for hydrogen production 
by water decomposition, 3:23269 

LASL thermochemical hydrogen program: status on October 31, 
1976 (Sulfuric acid-sulfur-sulfide and cerium chloride systems), 
3:23263 (CONF-761134-) 

Sulfur cycle water decomposition system, 3:23257 (CONF-761134- 


Thermochemical water-splitting program at General Atomic, 
3:23264 (CONF-761 134-) 
Use of solar energy for direct and two-step water decomposition 
cycles, 3:23394 
HYDROGEN STORAGE 
See also HYDROGEN-BASED ECONOMY 
——— rey storage program in perspective, 3:23280 (CONF- 


ERDA’s Chemical Energy Stora; age Program, 3:23250 


Metal hydride HYCSOS system for solar heating, cooling and 
energy conversion (Hydride Conversion and Storage System), 
3:23470 (CONF-761 134-) 

Proceedings of the ERDA contractors’ review meeting on 
chemical energy storage and hydrogen energy systems, 3:23279 
(CONF-761 134-) 

HYDROGEN STORAGE/CALCIUM HYDRIDES 

New family of hydrogen storage alloys based on the system 

nickel-mischmetal-calcium, 3 84 
HYDROGEN STORAGE/DEWARS 
mo eee option for the subsonic transport: a status report, 


HYGAS PROCESS/PILOT PLANTS 


HYDROGEN STORAGE/IRON HYDRIDES 
Engineering studies with metal-hydride test beds, 3:23282 (CONF- 
761134-) 
Structural materials use in a hydrogen energy am 3:23285 
HYDROGEN STORAGE/MAGNES TUM HYDRID 
Automotive hydrogen storage with magnesium hydride, 3:24619 
(CONF-761134-) 
HYDROGEN STORAGE/MANGANESE HYDRIDES 
Alloy useful as hydrogen storage material (Patent), 3:23283 
HYDROGEN STORAGE/NICKEL HYDRIDES 
New family of hydrogen storage alloys based on the system 
nickel-mischmetal-calcium, $3284 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Alloy useful as hydrogen storage material (Patent), 3:23283 
Engineering studies with metal-hydride test beds, 3:23282 (CONF- 
761134-) 
Structural materials use in a hydrogen energy economy, 3:23285 
HYDROGEN STORAGE/ZIRCONIUM IES 
Alloy useful as st storage material (Patent), 3:23283 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CONTROL 
Control of sulphide in sewage with hydrogen peroxide, 3:24563 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Investigations on corrosion problems during sour gas winning, 
3:24716 
Sulfidation resistant alloy for coal gasification service, 3:22731 
(CONF-771025-) 
Testing and evaluation of refractory linings for coal gasification 
equipment, 3:22744 (CONF-771025-) 
HYDROGEN SULFIDES/REMOVAL 
H2S removal from coke-oven gas, 3:22859 
HYDROGEN SULFIDES/TOXICITY 
Resource, technology, and environment at the geysers, 3:23505 
(LBL-5231) 
HYDROGENATION/CATALYSTS 
Production of clean liquid fuels from lignite: catalytic 
hydrotreating of solvent refined lignites employin cy be surface 
area catalysts and commercial catalysts, 3:22842 (GFERC/IC- 


77/1) 
HYDROGEN-BASED ECONOMY 
Future provision of liquid and gaseous hydrocarbons from coal 
gasification and the long-term prospects for a hydrogen 
technology, 3:22813 
HYDROMAGNETIC WAVES/WAVE PROPAGATION 
Finite amplitude effects in the propagation and interaction of m = 
0 torsional hydromagnetic waves, 3:25424 
HYDROXYL RADICALS/ABSORPTION SPECTROSCOPY 
Optical and probe-sampling concentration measurements for 
— and methane/air combustion in jet-stirred reactor, 
:23297 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYGAS PROCESS/COMPARATIVE EVALUATIONS 
Quarterly technical progress report, July-September 1977, 3:22769 
(FE-2240-75) 
HYGAS PROCESS/DEMONSTRATION PLANTS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, September 1- 
September 30, 1977, 3:22775 (FE-2434-19) 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, October 1-October 
31, 1977, 3:22776 (FE-2434-21) 
HYGAS PROCESS/ENVIRONMENTAL EFFECTS 
Environmental assessment of the HYGAS Process. Monthly 
progress report, June 1-June 31, 1977, 3:22773 (FE-2433-15) 
HYGAS PROCESS/MATERIAL BALANCE 
Pipeline gt from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, September 1- 
September 30, 1977, 3:22775 (FE-2434-19) 
HYGAS PROCESS/MATERIALS 
Component performance and failure analysis, 3:22722 (CONF- 
771025-) 
Development and application of nondestructive test methods for 
coal conversion systems, 3:22723 (CONF-771025-) 
HYGAS PROCESS/OPTIMIZATION 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 4, April 1-June 30, 
1977, 3:22774 (FE-2434-16) 
HYGAS PROCESS/PILOT PLANTS 
Environmental assessment of the HYGAS Process. Monthly 
progress report, June 1-June 31, 1977, 3:22773 (FE-2433-15) 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 4, April 1-June 30, 
1977, 3:22774 (FE-2434-16) 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, September 1- 
September 30, 1977, 3:22775 (FE-2434-19) 





HYGAS PROCESS/WASTE WATER 


Pipeline ~ ew coal-hydrogenation (IGT hydrogasification 
yject 9000 monthly status report, October 1-October 
M1, 197 iv 3: 23776 (FE-2434-21) 
Pipeline gs gas from coal-hydrogenation (IGT Hydrogasification 
Project 9000 monthly status report, November 1- 
ae 30, 1977, 3:22777 (PE-2434-22 ) 
HYGAS PROCESS/WASTE WATER 

Environmental og mented - ae TP E2833-45) 
progress report, June 1-June 31, 1977, 3:22 -2433- 
ERFRAGMENTS 


See HYPERNUCLEI 
HYPERNUCLEI/RESEARCH PROGRAMS 
Study of multiparticle jet production using calorimeters and other 
high energy physics research. Progress report, March 1, 1977- 
February 28, 1978 (Summaries of research activities at Lehigh 
University), 3:25291 (COO-2894-07) 


eo lers, 3:24536 (ANL/CES/TE-77-6) 
tral heating: kage boilers, 3:24 ANL/ ~ 
ICES/COOLING bys STEMS 
Central cooling: absorptive chillers, 3:24537 (ANL/CES/TE-77- 
x 


) 
ICES/ELECTRIC GENERATORS 
Electric generators: Roesel, 3:24535 (ANL/CES/TE-77-3) 
ICES/HEAT PUMPS 
Unitary air-to-air heat pumps, 3:24394 (ANL/CES/TE-77-10) 
ICES/WASTE PROCESSING PLANTS 
Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE-77-15) 
IDAHO/ENERGY DEMAND 
Northwest Energy Policy Project: energy demand modeling and 
forecasting final report, 3:24212 (NP-22778) 
IDAHO/GEOTHERMAL ENERGY 
Economics and projections for geothermal development in the 
northwest, 3:23471 
IGNEOUS 
See also BASALT 
IGNEOUS ROCKS/HYDRAULIC FRACTURING 
Laboratory studies of hydraulic fracturing, 3:23544 
IMAGE CONVERTERS/DESIGN 
Elimination of image blurring due to double scatter events in 
imaging MWPC detectors, 3:24968 (LBL-6436) 
IMAGE INTENSIFIERS/PULSE GENERATORS 
Avalanche transistor pulser for fast-gated operation of micro- 
channel plate image-intensifiers, 3:24987 (LA-UR-77-2402) 
IMMUNE SERA 
See IMMUNE SERUMS 
IMMUNE SERUMS/PRODUCTION 
Recovery of protein from biological wastes, 3:24516 
IMPERIAL VALLEY 
See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/GEOTHERMAL POWER PLANTS 
Potential growth of electric power production from Imperial 
Valley geothermal resources, 3:23509 (UCRL-52252) 
IMPERIAL VALLEY/GEOTHERMAL RESOURCES 
Engineering aspects of geothermal development in the Imperial 
Valley, 3:23529 (EQL-Memo-20) 
ERMEABLE DRY ROCK 


See HOT-DR Y-ROCK SYSTEMS 
IN CORE INSTRUMENTS 

(See also specific instruments.) 

See also REACTCR INSTRUMENTATION 
IN CORE INSTRUMENTS/STRAIN GAGES 

Microprocessor: controlled exte,.cometer for fuel cladding strain 

measurements, 3:23924 (HEDL-SA-1266) 
INCINERATORS/OPERATION 

Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 

Liquid chemical waste destruction, 3:24504 

INCINERATORS/PERFORMANCE 

Liquid chemical waste destruction, 3:24504 

Pilot incineration plant for solid, combustible, and low-level 
wastes, 3:23184 (ORNL-tr-4510) 

INCOLOY 800/CORROSION 

Confoas). performance and failure analysis, 3:22722 (CONF- 

Corrosion behavior of materials in coal-conversion processes, 
3:22727 (CONF-771025-) 

Fireside Corrosion Task II: evaluation of heat exchanger materials 
for use in a coal fired fluidized bed combustion environment, 
3:22970 (CONF-771025-) 

Fireside Corrosion Task III: boiler tubes for advanced power 
cycles, 3:23619 (CONF-771025-) 
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INCOLOY 800/CORROSION RESISTANCE 

Sulfidation resistant alloy for coal gasification service, 3:22731 
(CONF-771025-) 

INCOLOY 800/INTERGRANULAR CORROSION 

Behaviour of high temperature alloys in a _— plant of fluidized 
bed hydrogasification, 3:22725 (CONF-771025-) 

INCOLOY 800/PLASMA ARC SPRAYING 

Weld overlay for corrosion resistance in coal gasification systems, 

3:22735 (CONF-771025-) 
INCOLOY 800/RUPTURES 

Biaxial creep and fatigue of coal gasification materials, 3:22730 

(CONF-771025-) 
INCOLOY ALLOYS 

See also INCOLOY 800 
INCOLOY ALLOYS/CORROSION 

Design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 3:23620 (CONF-771025-) 

a of the corrosion performance of boiler, airheater, 

ion we alloys in fluidised combustion systems, 3: 22973 
(CO -771025-) 

Task II: evaluation of heat exchanger materials for use in coal- 
—_ ga bed combustion environment, 3:22971 (CONF- 
771025- 

INCOMPRESSIBLE FLOW/NUMERICAL SOLUTION 

NACHOS: a finite element computer pro; for incompressible 
flow problems. Part II. ae s manual, 3:24898 (SAND-77-1334) 

INCO 671/CORROSIO 

Corrosion behavior of a in coal-conversion processes, 
3:22727 (CONF-771025-) 

Fireside Corrosion Task III: boiler tubes for advanced power 
cycles, 3:23619 (CONF-771025-) 

INCONEL 671/EMBRITTLEMENT 

Materials research for clean utilization of coal. Quarterly progress 

report, April-June 1977, 3:22780 (FE-3800-12) 
INCONEL 718/WEAR RESISTANCE 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending July 31, 1977, 
3:24712 (WARD-NA-3045-49) 

INCONEL ALLOYS 
See also INCONEL 718 
INCONEL ALLOYS/CORROSION 

Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 3:22753 (CONF-771025-) 

Investigation of the corrosion performance of boiler, airheater, 
and gas turbine alloys in fluidised combustion systems, 3:22973 
(CONF-771025-) 

INCONEL ALLOYS/EROSION 

Erosion-corrosion of alloys in oxidizing and reducing 

environments, 3:22967 (CONF-771025-) 
IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 
INDEXES/SPECIFICATIONS 

Energy information data base. Guide to abstracting and indexing, 
3:25613 (TID-4583-R1) 

INDIANA/GEOLOGICAL SURVEYS 

Carbonaceous shales of Indiana as sources of energy, 
petrochemicals, and ceramic materials. Quarterly technical 
progress report, October-December 1977, 3:23104 (TID-28179) 

INDIANA/OIL SHALE DEPOSITS 

Carbonaceous shales of Indiana as sources of energy, 
petrochemicals, and ceramic materials. Quarterly technical 
progress report, October-December 1977, 3:23 104 (TID-28179) 

INDIUM 112/ENERGY LEVELS 

Structure of the odd-odd nucleus '!*In (27 and 33.4 MeV, angular 
distribution), 3:25353 (TID-27909) 

INDIUM 113 TARGET/HELIUM 3 REACTIONS 

Proton particle-hole interaction levels in '** ‘Sn (Deuteron 
spectra), 3:25329 (TID-27909) 

INDIUM 113 TARGET/PROTON REACTIONS 

Structure of the odd-odd nucleus '!*In (27 and 33.4 MeV, angular 
distribution), 3:25353 (TID-27909) 

INDIUM 113 TARGET/STRIPPING 

Study of 2p-1h states in the Z=50 proton shell via the 1° 
118 Tn(He,n) "> "!7Sb reaction (25 MeV, preliminary data 
analysis, angular distributions), 3:25355 (TID-27909) 

INDIUM 115 TARGET/HELIUM 3 REACTIONS 

Effect of p-h corrections to the proton pairing vibrations at Z=50, 
3:25354 (TID-27909 

Proton particle-hole interaction levels in '** “*Sn (Deuteron 
spectra), 3:25329 (TID-27909) 

INDIUM 115 TARGET/STRIPPING 

Study of 2p-1h states in the Z=50 proton shell via the 145 
118Tn(*He,n) "> 147Sb reaction (25 MeV, preliminary data 
analysis, angular ae 3:25355 (T ID-27909) 

INDIUM ALLOYS/CRYSTAL FIELD 
Crystal fields in PrX3(X = 


In,T1,Pb,Sn) intermetallic compounds 
with CusAu structure, 3:24653 
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Crystal field and physical properties of RX3 compounds, 3:24675 
INDIUM IODIDES/PRECIPITATION SCAVENGING 
Results of flare release of AgI and In into a super cooled cloud, 
3:25011 (BNWL-2100(Pt.3)) 
INDUSTRIAL PLANTS 
See also DEMONSTRATION PLANTS 
ISOTOPE SEPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 
Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 
Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB-270179) 
INDUSTRIAL PLANTS/BIOLOGICAL WASTES 
Recovery of protein from biological wastes, 3:24516 
INDUSTRIAL PLANTS/COOLING TOWERS 
Proper startup of cooling tower systems prevent initial corrosion 
and fouling, 3:24822 (CONF-770151-1) 
INDUSTRIAL PLANTS/ELECTRIC POWER 
Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 
eset pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 
22541 
INDUSTRIAL PLANTS/ELECTROSTATIC PRECIPITATORS 
Electric dust precipitator (Patent), 3:24946 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 
Energy conservation design manual for new nonresidential 
buildings, 3:24207 
Energy savings through on-site fuel cells in industrial applications 
(Study of 12 industrial processes), 3:24389 
INDUSTRIAL PLANTS/FLUE GAS 
Secondary fuel-energy resources of the phosphorus industry, 
3:24465 
Venturi scrubber (Patent), 3:24952 
INDUSTRIAL PLANTS/FUEL CELL POWER PLANTS 
Energy savings through on-site fuel cells in industrial applications 
(Study of 12 industrial processes), 3:24389 
INDUSTRIAL PLANTS/GAS TURBINES 
Solid-fuel gas turbine for industrial energy production, 3:23618 
INDUSTRIAL PLANTS/PEAK-LOAD PRICING 
Electric Utility Rate Design Study: the development of various 
pricing approaches, Topic 1.3, 3:24273 (NP-22510) 
INDUSTRIAL PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Operation of pollution control systems at John Lysaght (Australia) 
Limited, Westernport works, 3:24955 
INDUSTRIAL PLANTS/POWER GENERATION 
Solid-fuel gas turbine for industrial energy production, 3:23618 
INDUSTRIAL PLANTS/PROCESS HEAT 
Energy savings through on-site fuel celis in industrial applications 
(Study of 12 industrial processes), 3:24389 
INDUSTRIAL PLANTS/SOLAR PROCESS HEAT 
Inflated cylindrical solar concentrator for producing industrial 
process heat, 3:23452 (UCID-17612) 
INDUSTRIAL PLANTS/SOLID WASTES 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
INDUSTRIAL PLANTS/TOTAL ENERGY SYSTEMS 
Solar Total Energy System: Large Scale Experiment, 
Shenandoah, Georgia. Final technical progress report. Volume 
I. Section 1. Conclusions and recommendations. Section 2. 
Systems requirements (1.72-MW thermal and 383.6-kW electric 
power for 42,000 ft? knitwear plant), 3:23412 (ALO/3987-1/1) 
Solar total energy: large scale experiment No. 2. Phase II. 
Conceptual design. Final report (For Bleyle knitwear mill in 
Shenandoah, Georgia), 3:23419 (TID-27995) 
INDUSTRIAL PLANTS/VENTILATION SYSTEMS 
Ventilation system with thermal energy recovery (Patent), 3:24479 
INDUSTRIAL PLANTS/WASTE DISPOSAL 
Hydrochemical effects of injecting liquid waste into a basalt 
aquifer near Laverton, Victoria, 3:24505 
Preliminary environmental survey of Volunteer Army 
Ammunition Plant, Tyner, Tennessee, March 1976. Technical 
report, February-June 1976, 3:25021 (AD-A-043662) 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
INDUSTRIAL PLANTS/WASTE WATER 
Review of the State of the Art of waste water treatment, 3:24492 
INDUSTRIAL PLANTS/WATER POLLUTION CONTROL 
Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB-270179) 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/ANAEROBIC DIGESTION 
Anaerobic biological treatment, 3:24519 


INDUSTRY/ELECTRIC POWER 


Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1977-September 15, 1977, 3:23308 (COO-2983- 
5) 


Energy and protein production from pulp mill wastes. Progress 
snore, September 15, 1977-December 15, 1977, 3:23309 (COO- 
2983- 

INDUSTRIAL WASTES/CHEMICAL ANALYSIS 

Characterization of substances in products, effluents, and wastes 
from solvent refining coal plant, 3:25025 (BNWL-2100(Pt.3)) 

INDUSTRIAL WASTES/CHEMICAL COMPOSITION 
Composition and quantity of domestic garbage generated in the 
greater Melbourne area, 3:24557 

INDUSTRIAL WASTES/COMBUSTION 

Liquid chemical waste destruction, 3:24504 
INDUSTRIAL WASTES/GASIFICATION 

Solid waste for industrial fuel, 3:24335 (NP-22444) 
INDUSTRIAL WASTES/MATERIALS RECOVERY 

Solid waste for industrial fuel, 3:24335 (NP-22444) 
INDUSTRIAL WASTES/PRODUCTION 

Composition and quantity of domestic garbage generated in the 

greater Melbourne area, 3:24557 
INDUSTRIAL WASTES/PYROLYSIS 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
INDUSTRIAL WASTES/RECYCLING 

Continuous regeneration of hydrochloric acid pickle liquors, 

3:24495 


Inplant waste abatement or process modification for zero 
discharge, 3:24502 
Ion exchange eo ee to a pulping operation, 3:24513 
a of kraft and sulphate sodium base wood pulping liquor, 
:2451 


Reuse of treatment plant chemicals (Drinking water purification), 
3:24523 
Reverse osmosis of photographic wash solutions, 3:24529 
INDUSTRIAL WASTES/USES 
Survey of uses of waste materials in construction in the United 
States, 3:24484 (PB-270854) 
Utilization of waste material as fill in a large scale mining 
operation, 3:24499 
INDUSTRIAL WASTES/WASTE DISPOSAL 
Developments in the treatment of textile effluents, 3:24525 
Waste treatment in abattoirs, 3:24515 
INDUSTRIAL WASTES/WASTE MANAGEMENT 
Energy conservation in the treatment of industrial wastewaters, 
3:24491 
Land application of waste materials (Book; 21 papers), 3:24184 
INDUSTRIAL WASTES/WASTE PROCESSIN ING 
Biological treatment of wool scouring liquor waste, 3:24526 
Biological treatment of fellmongery effluent, 3:24527 
Developments in the treatment of textile effluents, 3:24525 
Disposal of solid wastes from an alumina refinery, 3:24497 
Electrolytic removal of copper contaminants in municipal 
wastewaters, 3:24556 
Inplant waste abatement or process modification for zero 
discharge, 3:24502 
Low effluent pulping of wood chips with high pressure sulfur 
dioxide, 3:24511 
Membrane processes: the State of the Art, 3:24528 
Recover or destruct, 3:24522 
Reverse osmosis of photographic wash solutions, 3:24529 
Treatment of milk processing wastes by methane fermentation, 
lagoon, and activated sludge processes, 3:24520 
Waste treatment in abattoirs, 3:24515 
INDUSTRY 
See also AUTOMOBILE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
GLASS INDUSTRY 
MEAT INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/AIR POLLUTION CONTROL 
Industrial pollution control. Volume I. Executive summary, 
3:25065 (PB-270178) 
INDUSTRY/CLEAN AIR ACT 
Implications of the 1977 Clean Air Act amendments for energy 
research and development, 3:24165 (CONF-7710101-2) 
INDUSTRY/ELECTRIC POWER 
Typical electric bills, 1977: residential, commercial, industrial, 
3:24262 (FPC-R-90) 





INDUSTRY/ENERGY CONSERVATION 


INDUSTRY/ENERGY CONSERVATION 

DoE'’s industrial-efficiency research focuses on 10 energy- 
intensive fields, 3:24200 

Heat pipes for hostile environments in energy conservation 

lications, 3:24482 
IND’ Y/ENERGY CONSUMPTION 

Allowance for the effect of long-term air temperature fluctuations 
on energy consumed in industry, 3:24477 

Energy consumption in commercial industries by census division, 
1974, 3:24327 (PB-268851) 

Fuels and nh data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 

INDUSTRY/ENERGY DEMAND 
ic models of the industrial demand for energy, 3:24210 
(EPRI-EA-580) 
INDUSTRY/ENERGY EFFICIENCY 

Energy icy improvement targets. Petroleum and coal 
——s (SIC 9). Volume 1 (1980), 3:24461 (PB-269815) 

gy efficiency improvement targets. Petroleum and coal 
promues (SIC 29). Volume 2. Technical appendices (1980), 
:24462 (PB-2698 16) 

Energy efficiency improvement targets. Petroleum and coal 
mn be (SIC 29). Volume 3. Final target documentation 
(1980), 3:24463 (PB-269817) 

INDUSTRY/GAS TURBINES 

ERDA/?P and WA program for demonstration of advanced 
industrial gas turbine cooling and high pressure compressor 
technology, 3:24473 

INDUSTRY/POWER DEMAND 
Potential for load management in selected commercial and 
industrial facilities. Final report, 3:24309 (PB-271082) 
INDUSTRY/SOLAR PROCESS HEAT 
lication of solar energy to the supply of industrial hot water 
RDA, PMEP-1). Energy reduction analysis and conceptual 
Pm hg (For American Linen Supply laundry in El 
rnia), 3:23450 (TID-27803) 

B. ~- © of solar energy to the supply of industrial hot water. 
Volume 1. Final design report (For American Linen Supply 
laundry in El Centro, California), 3:23451 (TID-27808) 

INDUSTRY/TOTAL ENERGY SYSTEMS 

Environmental, economic, and conservation aspects of integrated 
energy systems, 3:24466 

Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 

Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 

Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 

Industrial applications of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132-2/5) 

INDUSTRY/W HEAT 

Feasibility and optimization study of rooftop radiators discharging 

waste heat to the atmosphere, 3:24439 
INDUSTRY/WATER POLLUTION CONTROL 
Industrial pollution control. Volume I. Executive summary, 
3:25065 (PB-270178) 
SEPARATORS 
See also CYCLONE SEPARATORS 
INERTIAL SEPARATORS/DESIGN 

Method and tus for removing particulate pollutants from 

stack gases PPatent), 3:24945 
INFORMATION/LEGAL ASPECTS 

Part three. Information-intensive society. Part IV. Nuclear energy, 

3:24192 (DOE-tr-47) 
INFORMATION/SOCIAL IMPACT 

Part three. Information-intensive society. Part IV. Nuclear energy, 

3:24192 (DOE-tr-47) 
INFORMATION CENTERS 

Reference nuclear data for space technology (Activities of 

National Nuclear Data Center), 3:25320 (BNL-NCS-23556) 
INFORMATION RETRIEVAL 

Energy information data base. Guide to abstracting and indexing, 
3:25613 (TID-4583-R1) 

INFORMATION SYSTEMS/DOCUMENTATION 

Energy information data base. Guide to abstracting and indexing, 
3:25613 (TID-4583-R1) 

INFORMATION SYSTEMS/RECOMMENDATIONS 

Requirements for the design of a scientific data base managemet 
system, 3:25614 (UCRL-80171(Rev.1)) 

INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA/BRILLOUIN EFFECT 
Mandelstam-Brillouin induced scattering in an inhomogeneous 
lasma, 3:25435 
IN CIDES/WASTE DISPOSAL 

Application of advanced combustion technology for the disposal 

of toxic waste, 3:24489 
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INSECTS/ECOLOGY 
Life tne and ecology of Peltoperla maria 
lecoptera:Peltoperlidae) in a small spring-fed stream, 3:25138 
IN-SITU G ASIFICATION/BOREHOLE G 
Evaluation of in situ coal gasification processes on a regional basis, 
3:22807 (ORNL-5279) 
LLL in situ coal gasification pvogram. Quarterly _ report, 
July-September 1977, 3:22 od CRL-50026-7 
LLL in situ coal oe . Quarterly progress report, 
ril-June 1977, 3:22810 CRL- L-50026-77- 2) 
IN-SITU GASIFICATION/DATA ACQUISITION SYSTEMS 


LLL in situ coal gasification Quarterly progress report, 
July-September 1977, 3: 23811 iT {UCRL-50026-17-3) 


= in situ coal a RL so0se Quarterly progress report, 
ril-June 1977, 3:22810 (OCI +o on wally 2) 
IN- sti GASIFICATION/ENGINEERIN 
LLL in situ coal —— a. + progress report, 
April-June 1979, 3: 3:22810 hits L-50026-77-2) 
INST GASIFICATION/EVALUATION 
Evaluation of in situ coal gasification processes on a regional basis, 
3:22807 (ORNL-5279) 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 
Sa in in situ coal gasification: phenomena, 
conceptual models and research status. Part I. Overview and 
continuum wave descriptions, 3:22820 
7 support for in situ gasification reaction kinetics. 
y report, April-June 1977, 3:22719 (ANL/CEN/FE-77- 


LLL in situ coal gasification pro . Quarterly _o report, 
July-September 1977, 3:22811 (UCRL-50026-77-3) 
IN-SITU GASIFICATION/PLANNING 
LLL in situ coal gasification program. Quarterly Pe report, 
July-September 1977, 3:22811 (UCRL-50026-7 
IN-SITU GASIFICATION/PROCESS CONTRO 
Combustion processes in in situ coal gasification: = 
conceptual models and research status. Part I. Overview and 
continuum wave descriptions, 3:22820 
IN-SITU LIQUEFACTION/CATALYSTS 
In situ conversion of coal. Final report, June 1, 1975-November 
30, 1977 (Tulupov, muetherties and other catalysts), 3:22831 
(COO/0066-2) 
TION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/DESIGN 
Air-water fish barrier for an 80 m*/sec water flow rate, 3:23637 
(ORNL-tr-4486) 
RATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERMEDIATE BTU GAS/PRODUCTION 
Process for the production of fuel gas (Patent), 3:22825 
INTERMEDIATE BTU GAS/PURIFICATION 
MT td plant, 3:23614 
IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
MONITORS 
Electrochemical oxygen sensing element, particularly for 
determination of oxygen content in the exhaust gases of 
automotive internal combustion engines (Patent), 3:24604 
INTERNAL COMBUSTION ENGI / AUTOMOTIVE FUELS 
Methanol as an automotive fuel with special emphasis on 
methanol-gasoline blends. Final report June-October 74, 3:24623 
(PB-270401) 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Control system for promoting catalytic removal of noxious 
components from exhaust gas of internal combustion engine 
(Patent), 3:24614 
INTERNAL COMBUSTION ENGINES/COOLANTS 
—— of corrosion and cavitation-corrosion in coolants, 
:24 
INTERNAL COMBUSTION ENGINES/CORROSION 
INHIBITORS 
er of corrosion and cavitation-corrosion in coolants, 
:24 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculator for purification of emission from an 
internal combustion engine (Patent), 3:24608 
Exhaust gas recirculation system (Patent), 3:24612 
—— —_ purifier in an internal combustion engine (Patent), 
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Exhaust gas recirculation apparatus for an internal combustion 
engine (Patent), 3:24611 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 

Air-fuel mixture control apparatus for internal combustion engines 
using digitally controlled valves (Patent), 3:24595 

Control system for promoting catalytic removal of noxious 
components from exhaust gas of internal combustion engine 
(Patent), 3:24614 

Exhaust pollution reduction apparatus for internal combustion 
engine carburetor (Patent), 3:24607 

Fuel economizer for carbureted internal combustion engines 
(Patent), 3:24590 

—— for monitoring the composition of exhaust gases (Patent), 


3:24606 
INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 
Combustion ape in a hydrogen fueled engine, 3:23290 
INTERNAL COMBUSTION ENGINES/POLLUTION 


CONTROL EQUIPMENT 

Exhaust pollution reduction apparatus for internal combustion 
engine carburetor (Patent), 3:24607 

—— for monitoring the composition of exhaust gases (Patent), 


INTERNAL COMBUSTION ENGINES/SPEED REGULATORS 
Method and apparatus for rpm limitation in internal combustion 
engines (Patent), 3:24591 
ILANETARY MAGNETIC FIELDS/TABLES 
ee ree data number 394. I. Prompt reports. Data for 
a 19 Hee 1977, 3:25260 (PB-271322 


ae also MOLLUSCS 
INVERTEBRATES/BIOLOGICAL STRESS 
Toxicity of saline groundwater from Syncrude’s Lease 17 to fish 
and benthic macroinvertebrates, 3:23121 (NP-22753) 
IODINE/ADSORPTION 
Study of gaseous iodine absorption in water and aqueous solutions 
of sodium hydroxyde, 3:23176 (CEA-R-4819) 
Transportation-related characteristics of iodine gas in earth 
samples, 3:25130 ps tr-4546) 
IODINE/CORROSIV EE 
Susceptibility of unirradiated recrystallized Zircaloy-4 tubing to 
stress corrosion cracking (LWBR Development Program), 
3:24711 (WAPD-TM-1313) 
IODINE/ENVIRONMENTAL TRANSPORT 
Tests for behaviors of radioactive iodine gas in soils (5), 3:25127 
(ORNL-tr-4556) 
Transportation-related characteristics of iodine gas in earth 
samples, 3:25130 (ORNL-tr-4546) 
IODINE/GASES 
Transportation-related characteristics of iodine gas in earth 
samples, 3:25130 (ORNL-tr-4546) 
IODINE 114/BETA-PLUS DECAY 
—— differences of proton-rich atoms near A = 116 and A = 190, 
:2535 
IODINE 15/BETA- PLUS DECAY 
“a — of proton-rich atoms near A = 116 and A = 190, 
IODINE 116/BETA-PLUS DECAY 
— — of proton-rich atoms near A = 116 and A = 190, 
:25351 
IODINE 129/RADIOACTIVE WASTE PROCESSING 
Development of Ag®Z for bulk !*°I removal from nuclear fuel 
reprocessing plants and PbX for '*°I storage, 3:23177 (ICP- 
1 


135) 
IODINE 131/ENVIRONMENTAL TRANSPORT 
Tests for behaviors of radioactive iodine gas in soils (2), 3:25131 
(ORNL-tr-4553) 
Tests for behaviors of radioactive iodine gas in soils (3), 3:25128 
(ORNL-tr-4554) 
Tests for behaviors of radioactive iodine gas in soils (4), 3:25129 
(ORNL-tr-4555) 
IODINE 131/GASEOUS WASTES 
Tests for behaviors of radioactive iodine gas in soils (2), 3:25131 
(ORNL-tr-4553) 
Tests for behaviors of radioactive iodine gas in soils (3), 3:25128 
(ORNL-tr-4554) 
Tests for behaviors of radioactive iodine gas in soils (4), 3:25129 
(ORNL-tr-4555) 
IODINE 131/RADIOECOLOGICAL CONCENTRATION 
Radioactive fallout from the Chinese nuclear weapons tests of 
January 23, 1976, September 26, 1976, and November 17, 1976 
Cm}, 3. 25088 (BNWL- 2100(Pt.3)) 
IODINE 131/RADIONUCLIDE MIGRATION 
Tests for behavior of radioactive iodine gas in soils (1), 3:25132 
(ORNL-tr-4552) 
ION ACOUSTIC WAVES/MODULATION 
Self-modulation of a nonlinear ion wave packet, 3:25428 
ION BEAMS/ACCELERATION 
a oO” beam acceleration and transport, 3:25548 (SAND-77- 
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ION BEAMS/BEAM TRANSPORT 
Intense ion beam acceleration and transport, 3:25548 (SAND-77- 
1552C) 
ION EXCHANGE MATERIALS/RESINS 
Tests for behaviors of radioactive iodine gas in soils (5), 3:25127 
(ORNL-tr-4556) 
ION EXCHANGE MATERIALS/SORPTIVE PROPERTIES 
Tests for behaviors of radioactive iodine gas in soils (5), 3:25127 
(ORNL-tr-4556) 
ION MICROPROBE ANALYSIS/DATA ANALYSIS 
Study of the quantification of Sims data, 3:24759 (CONF-770575- 
1 


) 
ION SOURCES 
See also NEUTRAL BEAM SOURCES 
ION SOURCES/PERFORMANCE TESTING 
H™ ion source diagnostics, 3:24960 (BNL-23649) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also LIQUID IONIZATION CHAMBERS 
Applying the pulsed ion chamber methodology to full range 
reactor power measurements, 3:23919 
IONIZATION CHAMBERS/READOUT SYSTEMS 
Recent improvements to RC-line encoded position-sensitive 
proportional counters, 3:24967 (CONF-771077-5) 
ION-MOLECULE COLLISIONS/ENERGY TRANSFER 
Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report, June 1, 1976-May 31, 1978, 3:25276 
(COO-2718-5) 
ION-MOLECULE 4 eaaten aanaerae PROGRAMS 
Studies in hot atom and radiation chemistry re vo et 
September 1977 (Johns Hopkins Univ. ‘* 3 552 7 (COO-3283-23) 
IONOSPHERE 
See also F REGION 
IONOSPHERE/WAVE PROPAGATION 
Kiruna = data. Data summary, Jan-Mar 1976, 3:25268 
(N-77-20674) 
TRELAND/ENERGY CONSERVATION 
Analysis of the impact of heat pump technology on the Irish 
energy system to the year 2000. Energy case study series: No. 2, 
3:24395 (CONF-770956-2) 
IRIDIUM/CATALYTIC EFFECTS 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 
IRIDIUM 191 TARGET/NEUTRON REACTIONS 
Fast neutron capture cross sections of 1°°Tm, "Ir, 1*Ir, and 
Tu for 3 S E/sub n/ S 2000 keV, 3:25358 (LA-7024-MS) 
IRIDIUM 193 TARGET/NEUTRON REACTIONS 
Fast neutron capture cross sections of Tm, '*Ir, Ir, and 
175T_u for 3 S E/sub n/ S 2000 keV, 3:25358 (LA-7024-MS) 
ITRON/CATALYTIC EFFECTS 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly — February 1, 
1977-April 30, 1977 (Iron-graphite catalysts; effects of pre- 
conditioning), 3:23301 (FE-2467-3) 
IRON/ELECTROCHEMICAL CORROSION 
Current-voltage curve of iron in sulfuric acid during the transition 
from the active to the passive state, 3:24719 (UCRL-Trans-1544) 
IRON/ELECTRODEPOSITION 
Effect of working electrode substrate on the deposition of iron in 
molten LiF-BeF2-ThF,(72-16-12 mole%), 3:24642 
IRON/ENVIRONMENTAL EFFECTS 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
IRON/ION-ATOM COLLISIONS 
Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 
IRON/MATERIALS RECOVERY 
Disposal of solid wastes from an alumina refinery, 3:24497 
IRON/PASSIVATION 
Passivity of iron, 3:24720 (UCRL-Trans-1543) 
IRON/RECOVERY 
UK metal reclamation: prospects for improvement, 3:24176 
IRON/SOLUBILITY 
Phase relations in the LaNi/sub 5-x/Cu/sub x/, LaNi/sub x/ and 
related systems, 3:24688 (CONF-771039-7) 
IRON 52/ENERGY LEVELS 
(p,t) reaction at higher energy oo potential, angular 
distributions), 3:25338 (TID-27909) 
IRON 54 TARGET/PROTON REACTIONS 
(p,t) reaction at higher energy (Optical potential, angular 
distributions), 3:25338 (TID-27909) 
TRON ALLOYS 
See also HASTELLOYS 
HAYNES ALLOYS 





IRON ALLOYS/CRYSTAL FIELD 


IRON BASE ALLOYS 


STEELS 
IRON ALLOYS/CRYSTAL FIELD 

Crystal field effects in Laves and other rare earth iron and rare 

earth cobalt compounds, 3:24659 
IRON ALLOYS/PERMEABILITY 

Transport and oy me properties of solids. Final report, 

3:24690 (COO- 1436-4 
IRON ALLOYS/PRODUCTION 

New melting techniques for the production of hydriding grade 
FeTi, 3:24633 (CONF-761 134-) 

IRON ALLOYS/PROTECTIVE COATINGS 

Examination of copper or nickel coats W-base composites, 3:24635 
(LA-7019-MS) 

IRON BASE ALLOYS 
See also INCOLOY ALLOYS 
IRON BASE ALLOYS/CORROSION 

Corrosion chemistry in low oxygen activity atmospheres, 3:22732 
(CONF-771025-) 

Corrosion chemistry in low-oxygen activity atmospheres. 
Characteristic of gasified or incompletely combusted coal, 
3:22733 (CONF-771025-) 

IRON BASE ALLOYS/CORROSION RESISTANCE 

Sulfidation resistant alloy for coal gasification service, 3:22731 
(CONF-771025-) 

IRON COMPOUNDS/MATERIALS RECOVERY 
— of oe plant chemicals (Drinking water purification), 
:2452 
IRON HYDRIDES/ELECTRONIC STRUCTURE 

Engel-Brewter correlation applied to the formation of metal 

hydrides, 3:24707 (CONF-761134-) 
IRRADIATION CAPSULES/INSPECTION 
Method for inspecting nuclear fuel rod or irradiation capsule 
(Patent), 3:23962 
IRRADIATION DEVICES/DESIGN 
Scanning radiographic apparatus (Patent), 3:25173 
IRRADIATION PLANTS/DESIGN 
Gamma irradiation plant (Patent), 3:24830 
IRRADIATION REACTORS 

(For isotope production and irradiation purposes; for producing fissile 

materials see PRODUCTION REACTORS.) 
IRRADIATION REACTORS/COLD NEUTRONS 

Device for guiding a subthermal neutron beam and focussing 

device made of micro-neutron guides (Patent), 3:24036 
IRRADIATION REACTORS/NEUTRON BEAMS 

Device for guiding a subthermal neutron beam and focussing 

device made of micro-neutron guides (Patent), 3:24036 
IRRIGATION/SOLAR WATER PUMPS 
Preliminary economic analysis of solar irrigation systems (SIS) for 
selected locations, 3:23458 (SAND-77-1403) 
IRRIGATION/TOWER FOCUS POWER PLANTS 
Solar energy utilization for power production in agricultural 
processes, 3:23399 (ALO/3701-76/1) 
ISABELLE STORAGE RINGS/BEAM FOCUSING MAGNETS 

Reducing 8/sub x/ and X/sub p/ by the use of a split quadrupole 

lattice, 3:24965 (BNL-50742) 
ISLANDS 
See also ALEUTIAN ISLANDS 
ISLANDS/LAND RECLAMATION 

Land reclamation off sand island: an ocean engineering analysis, 

3:25247 (SAN-235P13-39(Vol.2)) 
ISOBUTANE 

See 2-METHYLPROPANE 
ISOTOPE APPLICATIONS/MEETINGS 

Nuclear techniques and mineral resources, 1977. Proceedings 
series, 3:23230 (STI/PUB-464) 

ISOTOPE RATIO/MEASURING METHODS 

Raman scattering method and apparatus for measuring isotope 
ratios and isotopic abundances (Patent), 3:24762 

ISOTOPE SEPARATION PLANTS 
See also CENTRIFUGE ENRICHMENT PLANTS 
ISOTOPE SEPARATION PLANTS/DEMONSTRATION 
PLANTS 
— exchange for producing enriched U, 3:23146 (DOE-tr- 


JAPAN 
See also HATCHOBARU GEOTHERMAL FIELD 
JAPAN/EARTHQUAKES 
Relation between geothermal hot water reinjection and 
earthquakes, 3:23507 
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JAPAN/GEOCHEMICAL SURVEYS 
Seabed exhalation and water temperature in the northern part of 
Kagoshima Bay, 3:23498 
JAPAN/GEOLOGY 
Seabottom volcano off the northeastern shore of Sakurijima, 
3:23480 
JAPAN/GEOPHYSICAL SURVEYS 
Seabottom volcano off the northeastern shore of Sakurijima, 
3:23480 
JAPAN/GEOTHERMAL ENERGY 
Geothermal development policy in 1977, 3:23473 
Japan's policy for geothermal development, 3:23501 
Outlines of debt assurance system in connection with geothermal 
development, 3:23503 
JAPAN/GEOTHERMAL EXPLORATION 
Natural features and geothermics of Kazamaura Village, 3:23481 
Outlines of distribution and investigation of geothermal resources 
in Japan, 3:23474 
Regional report on geothermal development investigations, 
3:23472 
Regional report of geothermal development investigations: 
northern Kurikoma area, 3:23478 
Regional report on geothermal exploration survey, 3:23487 
JAPAN/GEOTHERMAL FIELDS 
Characteristics of geothermal resources from geological and 
geochemical viewpoints in Japan, 3:23477 
JAPAN/GEOTHERMAL POWER PLANTS 
Construction of Kuzuneda geothermal power station, 3:23512 
Geothermal development at Takinoue field in Shizuishi-Cho, 
Iwate, 3:23540 
Regional report on geothermal development investigations, 
3:23472 
JAPAN/GEOTHERMAL RESOURCES 
Outlines of distribution and investigation of geothermal resources 
in Japan, 3:23474 
JAPAN/GOVERNMENT POLICIES 
Japan's policy for geothermal development, 3:23501 
JAPAN/HOT SPRINGS 
Change of chemical characteristics of thermal water by the 
intrusion of sea water. III. Chemical characteristics of thermal 
water and mixing ratio of sea and underground water in Ito Hot 
Springs, 3:23497 
Characteristics of geothermal resources from geological and 
geochemical viewpoints in Japan, 3:23477 
Gaseous components and calcareous deposit in the thermal water 
at Shirahama spa, 3:23496 
Natural features and geothermics of Kazamaura Village, 3:23481 
Variation in concentration of hot spring water by the reaction of 
rock with continuous flow of hot spring water of the Tamagawa 
Hot Springs, 3:23547 
JAPAN/LMFBR TYPE REACTORS 
Study of the commercial fast breeder reactor in Japan, 3:23888 
JAPAN/THERMAL WATERS 
Geochemical interpretation of bore drilled for thermal water by a 
divine message, 3:23494 
JAPAN/VOLCANIC REGIONS 
Characteristics of geothermal resources from geological and 
geochemical viewpoints in Japan, 3:23477 
JAPAN/VOLCANOES 
Report of volcanoes Oct-Dec 1975, 3:23485 
Report of volcanoes Apr-Jun 1975, 3:23486 
Report of volcanoes, July-September 1975, 3:23546 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JATR REACTOR/FUEL ASSEMBLIES 
Tokai works semi-annual progress report, January-June 1976, 
3:23911 (PB-270492) 
JATR REACTOR/TURBOGENERATORS 
Production and installation of the turbine and alternator for the 
advanced thermal reactor prototype ‘Fugen’, 3:23809 
JET DRILLS 
See also DRILL BITS 
JETS 
NOZZLES 
JET DRILLS/PERFORMANCE TESTING 
Design of a water jet drill for development of geothermal 
resources. Progress report, October 1-November 30, 1977, 
3:23531 (COO-2677-11) 
JET ENGINE FUELS/COMBUSTION 
Preliminary investigation of flashback in prevaporizing-premixing 
combustors, 3:24579 
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JET ENGINE FUELS/CORROSIVE EFFECTS 
Use of the organic additive Kryda” for prevention of high- 
temperature oxidation of gas-turbine nickel alloys by gases of 
fuel oils, 3:23085 (AED-Conf-77-195-005) 
JET ENGINE FUELS/SPECIFICATIONS 
Preliminary analysis of aircraft fuel systems for use with 
broadened specification jet fuels. Final report, 3:24622 (N-77- 
27241) 
JET ENGINE FUELS/STABILITY 
Effect of nitrogenous bases on the thermal stability of jet fuels, 
3:24632 (N-77-27243) 
JET ENGINE FUELS/TRANSPORT 
Electrostatic charge reducer (Patent; ®Co source in pipeline), 
3:23076 
JETS 
Discharge nozzle, 3:24832 
JFER REACTOR 
See JOYO REACTOR 
JIGS/PERFORMANCE 
Greenwich Collieries: a variation in the art of coal washing by 
jigs, 3:22964 
JIPP STELLARATOR/RESEARCH PROGRAMS 
Annual review of the Institute of Plasma Physics, Nagoya 
University, for fiscal 1975, 3:25408 
JOYO REACTOR/CONSTRUCTION 
JOYO construction and preoperational test experience, 3:23876 
JOYO REACTOR/REACTOR COMPONENTS 
Reactor system components of Japan's fast breeder reactors, 
3:23884 
JOYO REACTOR/REACTOR COOLING SYSTEMS 
st coolant system components development in Japan, 
:23880 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/AGRICULTURE 
Ozarks Region energy alternatives study. Working paper III. 
Agricultural energy requirements, 3:24222 
KANSAS/ECONOMIC DEVELOPMENT 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
KANSAS/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working paper XVI. 
Energy demand projections, 3:24221 
KANSAS/ENERGY SUPPLIES 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
KANSAS/POWER GENERATION 
Ozarks Region energy alternatives study. Working paper II. 
Power Generation energy requirements, 3:24320 
KAON MINUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Study of Kz scattering using the reactions K* -p — K* -7* n at 13 
GeV (Production amplitudes, total cross sections, isospin s 
waves), 3:25305 (SLAC-PUB-1886) 
KAON PLUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Study of K7z scattering using the reactions K* -p — K* -a* n at 13 
GeV (Production amplitudes, total cross sections, isospin s 
waves), 3:25305 (SLAC-PUB-1886) 
KAON REACTIONS/LECTURES 
—— physics at low and medium energies, 3:25365 (BNL- 


KAONS NEUTRAL/DECAY 
Search for charmed particle production in proton-proton 
collisions at the CERN-ISR (53 GeV), 3:25304 (TID-28036) 
KASHIMA-1 REACTOR 
See SHIMANE-1 REACTOR 


See SEAWEEDS 
KENTUCKY/ENERGY SOURCE DEVELOPMENT 

Federal, state, and local regulatory powers affecting energy 
processing and related development in the Appalachian region. 
Volume II. Evaluation of regulatory powers. Final report, 
3:24231 (PB-270905) 

Federal, state, and local regulatory powers affecting energy 
processing and related development in the Appalachian region. 
Lo gua summary, 3:24232 (PB-270906) 

INES 


See also ACETONE 
TROPONES 


KYUSHU-1 REACTOR 


KETONES/PHOTOCHEMICAL REACTIONS 
Role of biradical intermediates in the photochemistry of o- 
methylacetophenone, 3:24804 
KIDNEYS/QUANTITATIVE CHEMICAL ANALYSIS 
In-vivo measurement of kidney and liver cadmium by neutron 
capture prompt gamma-ray analysis, 3:25221 (BNL-23632) 
KILAUEA VOLCANO/ELECTRICAL SURVEYS 
Geoelectric structure of Kilauea Iki lava lake, Hawaii, derived 
from induction and galvanic soundings, 3:23484 
KILAUEA VOLCANO/ELECTROMAGNETIC SURVEYS 
Geoelectric structure of Kilauea Iki lava lake, Hawaii, derived 
from induction and galvanic soundings, 3:23484 
KILAUEA VOLCANO/GEOPHYSICAL SURVEYS 
Hawaii Geothermal Project: initial Phase II progress report, 
3:23482 (TID-28022) 
KILAUEA VOLCANO/WELL DRILLING 
Hawaii Geothermal Project: initial Phase II progress report, 
3:23482 (TID-28022) 
KLYSTRONS/ELECTROMAGNETIC FIELDS 
SLED program (For Klystrom fields and operating parameters, in 
FORTRAN), 3:24959 (SLAC-TN-77-1) 
KNK REACTOR 
KNK power plant: achievements and future programs, 3:23877 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOEBERG-1 REACTOR/PRESSURE VESSELS 
Nuclear power vessels, 3:23749 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KOPPERS-TOTZEK PROCESS/ENVIRONMENTAL IMPACTS 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix 2, 3:22889 (FE-1795-3(Pt.2)) 
KORI-1 REACTOR/FUEL CYCLE 
Fuel cycle strategy of Kori nuclear power plant: a statistical 
analysis, 3:23750 
KORI-2 REACTOR/FUEL CYCLE 
Fuel cycle strategy of Kori nuclear power plant: a statistical 
analysis, 3:23750 
KRYPTON/ELECTRONIC STRUCTURE 
Formation and decay kinetics of the 2p levels of neon, argon, 
krypton, and xenon produced by electron-beam pulses, 3:24807 
KRYPTON/PHASE STUDIES 
Vapor equilibrium data for the systems Ar-Ne, Kr-Ar, Kr-No, and 
Xe-Kr, as well as the liquidus lines of solid xenon and of solid 
krypton in liquid air component mixtures, 3:24778 (GERHTR- 
180 


KRYPTON/RADIOLYSIS 
Formation and decay kinetics of the 2p levels of neon, argon, 
krypton, and xenon produced by electron-beam pulses, 3:24807 
KRYPTON/SEPARATION PROCESSES 
Costs of head-end incineration with respect to Kr separation in the 
reprocessing of HTR fuel elements, 3:23166 (GERHTR-173) 
KRYPTON 78 TARGET/HELIUM 3 REACTIONS 
Proton shell closures at Z=38 (Cross sections, angular 
distributions), 3:25349 (TID-27909) 
KRYPTON 80 TARGET/HELIUM 3 REACTIONS 
Proton shell closures at Z=38 (Cross sections, angular 
distributions), 3:25349 (TID-27909) 
KRYPTON 82 TARGET/HELIUM 3 REACTIONS 
Proton shell closures at Z=38 (Cross sections, angular 
distributions), 3:25349 (TID-27909) 
KRYPTON 83 TARGET/HELIUM 3 REACTIONS 
Proton shell closures at Z=38 (Cross sections, angular 
distributions), 3:25349 (TID-27909) 
KRYPTON 84 TARGET/HELIUM 3 REACTIONS 
Proton shell closures at Z=38 (Cross sections, angular 
distributions), 3:25349 (TID-27909) 
KRYPTON 86 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Nuclear research with heavy ions. Annual progress report, 
January 1, 1977-December 31, 1977, 3:25360 (COO-3246-17) 
KRYPTON 86 TARGET/HELIUM 3 REACTIONS 
Two-proton excitations at the Z=38 and Z=40 sub-shell closures 
(Angular distributions, interference, enhancement, tau, 77), 
3:25346 (TID-27909) 
KRYPTON ISOTOPES/ISOTOPE RATIO 
Xenon and krypton isotopic abundances in African pitchblende, 
3:23127 
KYUSHU-1 REACTOR 
See GENKAI-1 REACTOR 





LABELLED COMPOUNDS 


LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 
LABELLED COMPOUNDS/BIOSYNTHESIS 
Synthesis of labeled compounds (#°C, 1°N), 3:25161 (LA-6898-PR) 
LACTIC ACID/BIOSYNTHESIS 
Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 
LAKE ERIE/WATER QUALITY 
Environmental impact of land use on water quality, Black Creek 
Project, Allen County, Indiana. Progress report, 3:25142 (PB- 
270963) 
LAKE MICHIGAN/AIR POLLUTION 
Design of the Lake Michigan experiment, 3:25042 (BNWL- 
2100(Pt.3)) 
Trace element and sulfate concentrations downwind of 
Milwaukee, 3:25024 (BNWL-2100(Pt.3)) 
LAKE MICHIGAN/WATER POLLUTION 
First order mass balance model for the sources, distribution and 
ad of PCBS in the environment. Final report, 3:25139 (PB- 
270220) 


See also LAKE ERIE 
LAKE MICHIGAN 
LAKES/POLLUTION 

Preliminary study of the possibility of a relationship between high 
acidity in lakes and high mercury content in their fish 
populations, 3:25062 (IVL-B-378) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/DECAY 

Search for charmed particle production in proton-proton 

collisions at the CERN-ISR (53 GeV), 3:25304 (TID-28036) 
LAND FILLS 

See SANITARY LANDFILLS 
LAND POLLUTION 

See also ACID MINE DRAINAGE 
LAND POLLUTION/ENVIRONMENTAL IMPACTS 

Preference models of environmental impact, 3:24166 (IIASA-RM- 

76-4) 
LAND RECLAMATION 
Land application of waste materials (Book; 21 papers), 3:24184 
LAND RECLAMATION/COST BENEFIT ANALYSIS 

Engineering assessment of inactive uranium mill tailings, Spook 
site, Converse County, Wyoming. Phase II, Title I, 3:25116 
(GJT-15) 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Green River Site, Green River, Utah, 3:25115 (GJT-14) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Falls City Site, Falls City, Texas, 3:25117 (GJT-16) 

Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT-17) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, 
Ambrosia Lake, New Mexico, 3:25114 (GJT-13S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT-16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT-17S) 

LAND RECLAMATION/REVEGETATION 

Reclamation of disturbed lands in the lignite area of the Northern 

— (GFERC/IC-77/1) 


Land application of waste materials (Book; 21 papers), 3:24184 
Systems of land tenure, allocative efficiency, and economic 
development, 3:24156 
LAND USE/ENERGY CONSERVATION 
Interaction of land-use patterns and residential energy 
conservation, 3:24199 (TID-28058) 
LAND USE/ENERGY CONSUMPTION 
Interaction of land-use patterns and residential energy 
conservation, 3:24199 (TID-28058) 
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LAND USE/ENVIRONMENTAL IMPACTS 
Environmental impact of land use on water quality, Black Creek 
Ph wy Allen County, Indiana. Progress report, 3:25142 (PB- 
Role of Environmental Protection Agency in concert with other 
national goals, 3:24164 (CONF-7609133-) 
LAND USE AGEMENT 
Land use planning, management, and control: issues and problems, 
3:24146 (PB-270173) 
LAND USE/PLANNING 
Land use planning, management, and control: issues and problems, 
3:24146 (PB-270173) 
LAND USE/REGIONAL ANALYSIS 
Land use configurations and the utilization of distributed energy 
technology. Final report, 3:24154 (UCRL-13773) 
LANDGARD PYROLYSIS SYSTEM/ECONOMICS 
Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE-77-15) 
LANDGARD PYROLYSIS SYSTEM/OPERATION 
Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE-77-15) 
LANTHANIDES 


See RARE EARTHS 
VAPORATION 
Phase relationship, vaporization, and thermodynamic properties of 
the lanthanum-boron system, 3:24772 
LANTHANUM/PHASE STUDIES 
Phase relationship, vaporization, and thermodynamic properties of 
the lanthanum-boron system, 3:24772 
LANTHANUM/THERMODYNAMIC PROPERTIES 
Phase relationship, vaporization, and thermodynamic properties of 
the lanthanum-boron system, 3:24772 
LANTHANUM ALLOYS/ANTIFERROMAGNETISM 
Short range Van Vleck antiferromagnetism in superconducting 
ene 1-y/Tb/sub y/Sns detected by neutron scattering, 
:24702 
LANTHANUM ALLOYS/CRYSTAL FIELD 
Crystal field effects on the specific heat of (LaEr)Als, 3:24705 
— Coulomb scattering of conduction electrons in (LaPr)Sns, 
124674 
LANTHANUM ALLOYS/CRYSTAL MODELS 
Influence of the crystalline field on the Kondo effect: cerium and 
ytterbium impurities, 3:24676 
LANTHANUM ALLOYS/KONDO EFFECT 
Spin dynamics of a Kondo system in the presence of crystal fields, 
3:2 


LANTHANUM ALLOYS/SOLUBILITY 
Phase relations in the LaNi/sub 5-x/Cu/sub x/, LaNi/sub x/ and 
related systems, 3:24688 (CONF-771039-7) 
LANTHANUM ALLOYS/SPECIFIC HEAT 
Crystal field effects on the Dy heat of (LaEr)Alo, 3:24705 
LANTHANUM COMPLEXES/CHEMICAL PREPARATION 
Nonaqueous reductive lanthanide chemistry. I. Reaction of 
lanthanide atoms with 1,3-butadienes, 3:24774 
LANTHANUM COMPLEXES/CHEMICAL PROPERTIES 
———— reductive lanthanide chemistry. I. Reaction of 
lanthanide atoms with 1,3-butadienes, 3:24774 
LANTHANUM COMPOUNDS/CHEMICAL PROPERTIES 
Development and evaluation of materials for MHD power 
eneration, 3:24350 (CONF-771025-) 
LANTHANUM COMPOUNDS/PHYSICAL PROPERTIES 
Development and evaluation of materials for MHD power 
generation, 3:24350 (CONF-771025-) 
LANTHANUM HYDRIDES/THERMOCHEMICAL HEAT 
STORAGE 
Metal hydride HYCSOS system for solar heating, cooling and 
energy conversion (Hydride Conversion and Storage System), 
3:23470 (CONF-761 134-) 
LASER CAVITIES/GAIN 
be — experimental study. Final report, 3:24851 (AD-A- 
LASER FUSION REACTORS/DESIGN 
Conceptual design of a laser fusion power plant, 3:25551 (UCRL- 


79652) 
LASER FUSION REACTORS/ENGINEERING 
Engineering aspects of laser fusion reactors, 3:25562 
LASER FUSION REACTORS/FEASIBILITY STUDIES 
Ce) design of a laser fusion power plant, 3:25551 (UCRL- 
LASER FUSION REACTORS/FIRST WALL 
a a design of a laser fusion power plant, 3:25551 (UCRL- 


LASER FUSION REACTORS/GAS LASERS 
Fluorescence-pumped photolytic gas laser system for a 
commercial laser fusion power plant, 3:25552 (UCRL-79655) 
LASER FUSION REACTORS/OPTICAL EQUIPMENT 
Fast optical shutters for Nova, a high power fusion laser, 3:25553 
(UCRL-79699 
LASER FUSION REACTORS/PLANNING 
Ultimate radiative parameters of power laser systems for laser 
thermononuclear fusion, 3.25561. 
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LASER FUSION REACTORS/POWER CONDITIONING 
CIRCUITS 


Pulsed _ supplied for large laser systems, 3:25556 (UCRL- 
8013 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Laser fusion study. Final report, 3:25549 (UCRL- 
13639(Vol.2)(App.)) 
LASER FUSION REACTORS/REVIEWS 
Fusion devices, 3:25450 (UCRL-80060) 
LASER FUSION REACTORS/SHIELDING 
Conceptual design of a laser fusion power plant, 3:25551 (UCRL- 
79652) 
LASER IMPLOSIONS/MEETINGS 
Fourth international workshop ‘laser interaction and related 
plasma phenomena’ at RPI, Troy, 8 to 12 November 1976. 
Laser-plasma-interaction, 3:25544 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 
Methods for determination of deuterium plasma parameters in 
laser experiments with shell targets, 3:25402 
LASER IMPLOSIONS/TARGETS 
Scaling of exploding pusher targets, 3:25555 (UCRL-79834) 
LASER ISOTOPE SEPARATION 
Separation of carbon and nitrogen isotopes by selective 
photodissociation azo or diazo compounds (Patent), 3:23229 
LASER ISOTOPE SEPARATION/RESEARCH PROGRAMS 
Application of high power lasers to problems in the nuclear fuel 
cycle, 3:24781 
LASER MIRRORS/BIBLIOGRAPHIES 
Laser window and mirror materials, 3:24884 
LASER MIRRORS/OPTICAL PROPERTIES 
Mechanical deflection analysis of diamond-turned reflective 
optics, 3:24860 (Y-2108) 
LASER RADIATION/WAVE PROPAGATION 
MALAPROP user’s guide (For simulating laser light propagation, 
for CDC7600), 3:25381 (UCID-17561) 
LASER-PRODUCED PLASMA 
Plasma formation in solid deuterium by an ultrashort laser 
prepulse, 3:25558 
LASER-PRODUCED PLASMA/ENERGY TRANSFER 
Light absorption and scattering mechanisms in laser fusion 
plasmas, 3:25557 (UCRL-80153) 
LASER-PRODUCED PLASMA/HOLOGRAPHY 
2660 A holographic interferometry of laser produced plasmas 
from tilted disk targets, 3:25554 (UCRL-79775) 
LASER-PRODUCED PLASMA/INTERFEROMETRY 
2660 A holographic interferometry of laser produced plasmas 
from tilted disk targets, 3:25554 (UCRL-79775) 
LASER-PRODUCED PLASMA/MEETINGS 
Fourth international workshop ‘laser interaction and related 
plasma phenomena’ at RPI, Troy, 8 to 12 November 1976. 
Laser-plasma-interaction, 3:25544 
LASER-PRODUCED PLASMA/PARAMETRIC 
INSTABILITIES 
Interaction of TEA CO: laser light with laser produced plasma, 


3:25559 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Methods for determination of deuterium plasma parameters in 
laser experiments with shell targets, 3:25402 
LASER-PRODUCED PLASMA/PLASMA EXPANSION 
Magnetic fusion energy annual report, July 1975-September 1976, 
3:25448 (UCRL-50002-76) 
LASER-PRODUCED PLASMA/RESEARCH PROGRAMS 
Annual review of the Institute of Plasma Physics, Nagoya 
University, for fiscal 1975, 3:25408 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
—- x-ray crystal spectrographs, 3:25398 (UCRL- 
1 
Time-resolved x-ray spectra of laser irradiated high-Z targets, 
3:25399 (UCRL-79783) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/ENERGY LEVELS 
Observation of luminescent spectra in low energy ion-neutral 
collisions. Progress report, June 1, 1976-May 31, 1978, 3:25276 
(COO-2718-5) 
LASERS/ENERGY STORAGE 
Production of CS(a*7) in the photodissociation of CS: below 1600 
A, 3:24859 (UCRL-13708) 
LASERS/LENSES 
Peripherally cooled laser lens assembly (Patent), 3:24870 


LEAD ALLOYS 


LASERS/OPTICAL SYSTEMS 

Laser fusion study. Final report, 3:25549 (UCRL- 
13639(Vol.2)(App.)) 

Power laser chain (Patent), 3:24862 

LASERS/USES 
Will lightwave communications be useful, 3:24821 (BNL-23540) 
LASERS/WINDOWS 
Laser window and mirror materials, 3:24884 
LASL 
(Los Alamos Scientific Laboratory.) 
LASL/LAND USE 

Radiological survey and decontamination of the former main 
technical area (TA-1) at Los Alamos, New Mexico, 3:25122 
(LA-6887) 

LASL/RADIATION MONITORING 

Radiological survey and decontamination of the former main 
technical area (TA-1) at Los Alamos, New Mexico, 3:25122 
(LA-6887) 

LASL/RADIOACTIVE WASTE DISPOSAL 

Radiological survey and decontamination of the former main 
technical area (TA-1) at Los Alamos, New Mexico, 3:25122 
(LA-6887) 

LATENT HEAT STORAGE/RESEARCH PROGRAMS 

Solar pilot plant: Phase I. Conceptual design report. Thermal 
storage subsystem research experiment. CDRL item No. 5, 
3:23407 (TID-27775) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE LIVERMORE LABORATORY/PERSONNEL 

Hazards control progress report No. 54, January-June 1977, 

3:25184 (UCRL-50007-77-1) 
LEAD/ABUNDANCE 

Trace metal speciation in saline waters affected by geothermal 

brines, 3:23493 (UCRL-13790) 
LEAD/CHEMICAL ANALYSIS 
Heavy metals in Chesapeake Bay sediments. Technical completion 
report, July 1972-June 1975, 3:25141 (PB-270655) 
LEAD/CORROSION 
Corrosion of lead in acid tetrafluoborate electrolytes, 3:24714 
LEAD/ECOLOGICAL CONCENTRATION 

Use of bromine levels in airborne particulate samples to infer 

vehicular lead concentrations in the atmosphere, 3:25078 
LEAD/EXCRETION 

Comparison of the potential toxicity of Naz(Ca-EDTA) and 
Nao(Zn-EDTA) for the decorporation of heavy metal 
contaminants, 3:25219 (COO-3382-16) 

LEAD/MEASURING METHODS 
Recent advancement of pollution analytical method, 3:25081 
LEAD/QUANTITATIVE CHEMICAL ANALYSIS 

Comparative study of methods for the analysis of total lead in 

soils, 3:25108 
LEAD 206/ENERGY LEVELS 

(p,t) reaction at higher energy oe ney potential, angular 
distributions), 3:25338 (TID-27909) 

LEAD 208 TARGET/HELIUM 3 REACTIONS 

208 Pb(* He,p)?!°Bi reaction (Tau, 77, multiplets, DWBA, orbital 
angular momentum, cross sections), 3:25361 (TID-27909) 

Proton pairing states observed in the 7°*Pb(*He,n)?!°Po reaction, 
3:25359 (TID-27909) 

LEAD 208 TARGET/PROTON REACTIONS 

(p,t) reaction at higher energy (Optical potential, angular 

distributions), 3:25338 (TID-27909) 
LEAD 210/BODY BURDEN 

Determination of the efficacy of orally administered Ca-EDTA 
for the provocative chelation of Pb-210 from the skeleton of the 
baboon, 3:25197 (COO-3382-16) 

In vivo scintillation measurements for Pb-210 deposited in the 
skeleton and bioassay for Pb-210 in the urine of former uranium 
miners, 3:25188 (COO-3382-16) 

LEAD 210/EXCRETION 

Determination of the efficacy of orally administered Ca-EDTA 
for the provocative chelation of Pb-210 from the skeleton of the 
baboon, 3:25197 (COO-3382-16) 

In vivo scintillation measurements for Pb-210 deposited in the 
skeleton and bioassay for Pb-210 in the urine of former uranium 
miners, 3:25188 (COO-3382-16) 

LEAD 210/RADIONUCLIDE KINETICS 

Assay for Pb-210 in the urine of selected residents of Grand 
Junction, Colorado (Relation to environmental radioactivity 
from uranium mill tailings), 3:25196 (COO-3382-16) 

LEAD 210/TISSUE DISTRIBUTION 

Determination of the efficacy of orally administered Ca-EDTA 
for the provocative chelation of Pb-210 from the skeleton of the 
baboon, 3:25197 (COO-3382-16) 

In vivo scintillation measurements for Pb-210 deposited in the 
skeleton and bioassay for Pb-210 in the urine of former uranium 
miners, 3:25188 (COO-3382-16) 

LEAD ALLOYS 
See also LEAD BASE ALLOYS 





LEAD ALLOYS/CRYSTAL FIELD 


LEAD ALLOYS/CRYSTAL FIELD 
Crystal fields in PrX3(X = In,T1,Pb,Sn) intermetallic compounds 
with CusAu structure, 3:24653 
Crystal field and physical properties of RXs compounds, 3:24675 
LEAD BASE 'YS/CASTING 
Low antimony lead alloys for maintenance-free batteries, 3:24639 
LEAD COMPOUNDS/DIELECTRIC PROPERTIES 
“oo characteristics of PZT 95/5 ferroelectric ceramics at 
essures, 3:24736 (GEPP-308) 
BATTERIES/CATHODES 
eae of lasers in battery welding, 3:24123 
LEAD-ACID BATTERIES/GRIDS 
Low antimony lead alloys for maintenance-free batteries, 3:24639 
LEAD-ACID BATTERIES/WELDING 
Application of lasers in battery welding, 3:24123 
LEAK DETECTORS/PERFORMANCE TESTING 
Remote leak detection for the TFTR, 3:25566 (CONF-77 1029-160) 
LEAK TESTING 


Remote leak detection for the TFTR, 3:25566 (CONF-77 1029-160) 
LEPTON NUMBER/CONSERVATION LAWS 
— e+ ¥: why so interesting (Muon number violation), 3:25313 
(SLAC-PUB-1935) 
LEPTON-HADRON INTERACTIONS/PRODUCTION 
MECHANISMS 
Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 
LEPTON-LEPTON INTERACTIONS 
See also ELECTRON-POSITRON INTERACTIONS 
ta INTERACTIONS/PRODUCTION 
ECHANISMS 
Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
LEPTONS/COMPOSITE MODELS 
Recent advances in bound state quantum electrodynamics, 3:25319 
(SLAC-PUB-1966) 
LEPTONS/PAIR PRODUCTION 
Neutrino production of new” particles in bubble chambers, 
3:25298 (BNL-23676) 
LEPTONS/PARTICLE PRODUCTION 
Lectures on electron-positron annihilation. Part I. The production 
of hadrons and psi particles (Above 2 GeV, total cross sections, 
distributions), 3:25287 (SLAC-PUB-1614) 
LEPTONS/PHOTOPRODUCTION 
Excess muons and new results in psi photoproduction, 3:25295 
(SLAC-PUB-1741) 
LEPTONS/RADIATION DETECTION 
Proposal to assemble a high resolution-electron sensitive-energy 
flow calorimeter in the NEULAND spectrometer, 3:24980 
(COO-1545-219) 
LI-DRIFTED SI DETECTORS/FABRICATION 
Thin window Si(Li) detectors for the ISEE-C Telescope, 3:24976 
(LBL-6434) 
LI-DRIFTED SI DETECTORS/PERFORMANCE TESTING 
Thin window Si(Li) detectors for the ISEE-C Telescope, 3:24976 
(LBL-6434) 
LIGHT NUCLEI/MUON REACTIONS 
—— a by light nuclei (Review, meson exchange effects), 


LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Energy cost reduction for automotive service facilities 
(Handbook), 3:24331 
LIGHTING SYSTEMS/SOLAR CELL ARRAYS 
Photovoltaic highway applications: assessment of the near-term 
— market, eyed on (DOE/NASA/ 1022-77/22) 


Electric system lll on the Consolidated Edison Company 
of New York, Inc., System. Staff report on July 13-14, 1977, 
3:24312 (TID-28134) 

LIGHTNING/FAILURES 

Electric system disturbance on the Consolidated Edison Company 
of New York, Inc., System. Staff report on July 13-14, 1977, 
3:24312 (TID-28134) 

LIGHTNING 
MRCAN ~ errr for the vertical axis wind turbine, 3:23570 
SAND-77-12 
LIGNIN/ QUANTITATIVE CHEMICAL ANALYSIS 

Procedures for analysis of solids and liquors from cellulosic 

sources, 3:23310 (LBL-5967) 
LIGNITE/CHEMICAL COMPOSITION 

Modification of ash behavior in lignite fired boilers, 3:22880 

(GFERC/IC-77/1) 
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Pipeline mee from coal-hydrogenation (IGT hydrogasification 
wee 8 bee 30 9000 monthly status a September 1- 
-. 1977, 3:22775 (FE-2434-1 
L 


- se A ye ably culm coke from lignite, 3:22705 
LIGNITE/FLUIDIZED-BED COMBUSTION 
Fluidized combustion of North Dakota lignite (Without limestone 
injection or ash recycling), 3:22978 (GFERC/IC-77/1) 
LIGNITE/HYDROGENATION 
Analysis of coal hydrogasification processes. Quarterly technical 
progress report, June 1-August 31, 1977, 3:22779 (FE- 2565-5) 
Coal liquefaction by rapid gas phase hydrogenation, 3:22850 
Hydrogasifier development for the Hydrane — First quarter 
report, March-May 1977, 3:22778 (FE-2518-4) 
Process development of lignite liquefaction, 3:22841 (GFERC/IC- 
77/1) 


LIGNITE/IN-SITU GASIFICATION 
si en of gas-turbines and combined cycles es on 
Liceeraanenee wd — gasification of lignite, 3:23657 
Technet ana ol y and use not lignite, 3:22913 (GFERC/IC-77/1) 
LIGNITE/PYROLYSIS 
Hydrogasifier ll for the Hydrane — First quarter 
report, March-May 1977, 3:22778 (FE-2518-4 
LIGNITE/RESEARCH PROGRAMS 
— _— program: focus on lignite, 3:22699 (GFERC/IC- 
TI/1 
Technology and use of lignite, 3:22913 (GFERC/IC-77/1) 
LIGNITE/SOLVENT E CTION 
Project lignite. Quarterly technical progress report No. 3, 
October-December 1974, 3:22847 (TID-27915) 
LIMESTONE/MATERIALS HANDLING 
Some developments in the feeding of coal to fluidized bed 
combustors, 3:22983 (JPL-77-55) 
LIMITERS/DESIGN 
Thermostructural and mechanical aspects of the TFTR plasma 
limiter design, 3:25466 (CONF-771029-158) 
LIMITERS/MECHANICAL PROPERTIES 
Thermostructural and mechanical aspects of the TFTR plasma 
limiter design, 3:25466 (CONF-771029-158) 
LIMITERS RMODYNAMIC PROPERTIES 
Thermostructural and mechanical aspects of the TFTR plasma 
a design, 3:25466 (CONF-771029-158) 
A 


See LINEAR ACCELERATORS 
LINEAR ACCELERATORS/INDUCTION 
Applications of induction linac technology to heavy ion fusion, 
3:25545 (LBL-6453) 
LINEAR ACCELERATORS/KLYSTRONS 
SLED program (For Klystrom fields and operating parameters, in 
FORTRAN), 3:24959 (SLAC-TN-77-1) 
LINERS/DESIGN 
Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, June 1977-August 1977, 
3:22766 (FE-2210-20) 
LINERS/HEAT FLOW 
Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, June 1977-August 1977, 
3:22766 (FE-221 20) 
LINERS/PERFORMANCE TESTING 
Liner materials exposed to hazardous and toxic sludges. Interim 
report No. 1, Mar 1975-October 1976, 3:25143 (PB-271013) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIQUEFIED NATURAL GAS/PRODUCTION 
Fractional condensation of an NG feed with two independent 
refrigeration cycles (Patent), 3:23095 
LIQUEFIED NATURAL GAS/QUANTITATIVE CHEMICAL 
ANALYSIS 
— content monitor for liquified natural gas (Patent), 


LIQUEFIED NATURAL GAS/STORAGE 
Seasonal energy storage requirements, 3:24444 (CONF-761134-) 
LIQUEFIED NATURAL GAS/STORAGE FACILITIES 
Subterranean insulated reservoir for storing chilled liquefied gases 
(Patent), 3:23102 
LIQUEFIED NATURAL GAS/TRANSPORT 
Offshore-liquefaction of natural gas or subsea pipeline transport , 
3:23094 ow 
LIQUEFIERS 
See CONDENSERS 
LIQUID FUELS/COMBUSTION 
Internal boiling and superheating in vaporizing multicomponent 
droplets. Paper No. 77-52, 3:24895 (CONF-771015-15) 
LIQUID IONIZATION CHAMBERS/ENERGY RESOLUTION 
Energy resolution considerations in liquid ionization chambers, 
3:24981 (LA-UR-77-2357) 
LIQUID METAL COOLED REACTORS 
See also JOYO REACTOR 
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SODIUM COOLED REACTORS 
“ee COOLED REACTORS/REACTOR COOLING 
Y’ 


Coolant circulating equipment for liquid-cooled nuclear reactor 
(Patent), 3:23873 
Method and device for regenerating cold traps in liquid metal 
systems (Patent), 3:23940 
LIQUID METAL COOLED REACTORS/REACTOR 
INTERNALS 
a cooled nuclear reactor scanning apparatus (Patent), 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/CRYSTAL FIELD 
Crystal field in liquid rare earth metals, 3:24666 
LIQUID SCINTILLATION DETECTORS/DESIGN 
Proposal to assemble a high resolution-electron sensitive-energy 
flow calorimeter in the NEULAND spectrometer, 3:24980 
(COO-1545-219) 
LIQUID SCINTILLATION DETECTORS/SENSITIVITY 
Proposal to assemble a high resolution-electron sensitive-energy 
flow calorimeter in the NEULAND spectrometer, 3:24980 
(COO-1545-219) 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/CHEMICAL ANALYSIS 
Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 
LIQUID WASTES/COMBUSTION 
Liquid chemical waste destruction, 3:24504 
LIQUID WASTES/DECOMPOSITION 
Treatment of liquid wastes by microbial decomposition in slimes, 
5 


LIQUID WASTES/ENVIRONMENTAL EFFECTS 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
LIQUID WASTES/FILTRATION 
Facilitating disposal of filter residues, 3:24917 
Treatment of liquid wastes by microbial decomposition in slimes, 


3:24555 
LIQUID WASTES/RECYCLING 
Whey utilization with membrane processes, 3:24531 
LIQUID WASTES/ULTRAFILTRATION 
Starch waste concentration with ultrafiltration, 3:24532 
LIQUID WASTES/UNDERGROUND DISPOSAL 
Hydrochemical effects of injecting liquid waste into a basalt 
aquifer near Laverton, Victoria, 3:24505 
LIQUID WASTES/USES 
Tertiary land treatment of wastewater with particular reference to 
Albury-Wodonga, 3:24561 
LIQUID WASTES/WASTE DISPOSAL 
Disposal of dairy whey as pig food, 3:24521 
Tertiary land treatment of wastewater with particular reference to 
Albury-Wodonga, 3:24561 
LIQUID WASTES/WASTE MANAGEMENT 
Land application of waste materials (Book; 21 papers), 3:24184 
LIQUID WASTES/WASTE PROCESSING 
Biological treatment of wool scouring liquor waste, 3:24526 
Inplant waste abatement or process modification for zero 
discharge, 3:24502 
Low effluent pulping of wood chips with high pressure sulfur 
dioxide, 3:24511 
Operation of pollution control systems at John Lysaght (Australia) 
Limited, Westernport works, 3:24955 
Treatment of milk processing wastes by methane fermentation, 
lagoon, and activated sludge processes, 3:24520 
Water recovery from a clay slime, 3:24501 
Whey utilization with membrane processes, 3:24531 
LIQUID WASTES/WASTE STORAGE 
Disposal of dairy whey as pig food, 3:24521 
LIQUID-METAL MHD GENERATORS/DESIGN 
Power plant with a heat source for evaporating a liquid, with an 
expansion nozzle fitted behind the heat source (Patent), 3:24344 
LIQUID-METAL MHD GENERATORS/NOZZLES 
Power plant with a heat source for evaporating a liquid, with an 
expansion nozzle fitted behind the heat source (Patent), 3:24344 
LIQUID-METAL MHD GENERATORS/PERFORMANCE 
TESTING 
Experimental two-phase liquid-metal magnetohydrodynamic 
generator program. Annual report, August 1975-September 
1976, 3:24345 (ANL/MHD-77-3) 
LIQUID-METAL MHD GENERATORS/TEST FACILITIES 
Experimental two-phase liquid-metal magnetohydrodynamic 
generator program. Annual report, August 1975-September 
1976, 3:24345 (ANL/MHD-77-3) 


LIVER/RADIATION DOSES 


LIQUID-METAL MHD GENERATORS/TWO-PHASE FLOW 

Experimental two-phase liquid-metal magnetohydrodynamic 
generator program. Annual report, August 1975-September 
1976, 3:24345 (ANL/MHD-?77-3) 

Studies on two-phase flow mixing pertaining to liquid-metal 
magnetohydrodynamic power generation, 3:24367 (CONF- 
771098-1) 

LIQUIDS 
See also LIQUID METALS 
LIQUIDS/INFRARED RADIATION 

Efficient high energy infrared third harmonic generation in gases 
and liquids for laser fusion applications. Quarterly progress 
report, June 1, 1977-August 31, 1977, 3:24853 (COO/4251-2) 

LITHIUM/CHEMICAL REACTION KINETICS 
Kinetic studies of solutions of deuterium in lithium by mass 
spectrometry, 3:23227 (EUR-5602) 
LITHIUM/DEGASSING 
Model experiment on tritium recovery, 3:23225 (EUR-5602) 
LITHIUM/SOLVENT PROPERTIES 
Solubility of hydrogen isotopes in lithium, 3:23226 (EUR-5602) 
LITHIUM/VAPOR PRESSURE 

High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Progress report, 
December 1, 1976-October 30, 1977, 3:24766 (COO-3027-30) 

LITHIUM 6 TARGET/NEUTRON REACTIONS 

Fast neutron capture cross sections of }®°Tm, ! Ir, Ir, and 

1757 yu for 3 S E/sub n/ = 2000 keV, 3:25358 (LA-7024-MS) 
LITHIUM ALLOYS 

See also LITHIUM BASE ALLOYS 
LITHIUM ALLOYS/PHASE DIAGRAMS 

emf studies of lithium-rich lithium-aluminum alloys for high- 
energy secondary batteries, 3:24135 

LITHIUM BASE ALLOYS/PHASE DIAGRAMS 

emf studies of lithium-rich lithium-aluminum alloys for high- 

energy secondary batteries, 3:24135 
LITHIUM OXIDES/CHEMICAL RADIATION EFFECTS 

Tritium release from neutron irradiated lithium-aluminium oxides, 
3:23224 (EUR-5602) 

LITHIUM OXIDES/THERMODYNAMIC PROPERTIES 

Thermal stability of solid lithium compounds proposed for use in 
CTR blankets, 3:24735 (EUR-5602) 

LITHIUM-CHLORINE BATTERIES/ANODES 

emf studies of lithium-rich lithium-aluminum alloys for high- 

energy secondary batteries, 3:24135 
LITHIUM-SULFUR BATTERIES/ANODES 

emf studies of lithium-rich lithium-aluminum alloys for high- 
energy secondary batteries, 3:24135 

Improved negative electrodes for lithium/iron sulfide batteries 
(450°C), 3:24137 

LITHIUM-SULFUR BATTERIES/BATTERY CHARGING 

Rechargeability studies of ambient temperature lithium/sulfur 

batteries (Li/Liz S/sub n/, organic solvent/C), 3:24128 
LITHIUM-SULFUR BATTERIES/BATTERY SEPARATORS 

Evaluation of porous paper and felt ceramics for electrode 
separators in high temperature Li-Al/LiCl-KCl/FeS/sub x/ 
cells, 3:24134 

Molten salt battery having inorganic paper separator (Patent), 


3:24131 
LITHIUM-SULFUR BATTERIES/DESIGN 
Design and development of a 30 kW-hr lithium-aluminum/iron 
sulfide electric vehicle battery, 3:24125 
Development status of lithium-silicon/iron sulfide load leveling 
batteries (79 Wh/kg, 150 Wh, 1100 cycles, 400 to 450°C), 
3:24127 
LITHIUM-SULFUR BATTERIES/PERFORMANCE 
Battery storage performance requirements for terrestrial solar 
photovoltaic power systems. Final report, 3:23354 (ANL/ 
OEPM-77-3) 
LITHIUM-SULFUR BATTERIES/PERFORMANCE TESTING 
——— _ of Li/FeS2 compact cells (Operate at 475°C), 
:241 


LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, April-June 1977, 
3:24120 (ANL-77-68) 
LITHIUM-SULFUR BATTERIES/SPECIFICATIONS 
Battery storage performance requirements for terrestrial solar 
photovoltaic power systems. Final report, 3:23354 (ANL/ 
OEPM-77-3) 
LITHIUM-SULFUR BATTERIES/USES 
Battery storage performance requirements for terrestrial solar 
photovoltaic power systems. Final report, 3:23354 (ANL/ 
OEPM-77-3) 
LIVER/QUANTITATIVE CHEMICAL ANALYSIS 
In-vivo measurement of kidney and liver cadmium by neutron 
capture prompt gamma-ray analysis, 3:25221 (BNL-23632) 
LIVER/RADIATION DOSES 
Long term behavior of Am-141 in an adult and a youth, 3:25187 
(COO-3382-16) 





LIVESTOCK 


LIVESTOCK 
, See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also BELOYARSK-3 REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PHENIX REACTOR 
SNR-1 REACTOR 
SNR-2 REACTOR 
Study of the commercial fast breeder reactor in Japan, 3:23888 
US breeder reactor programme, 3:23865 
LMFBR TYPE REACTORS/AIR FILTERS 
Facility of aerosol filtration (Patent), 3:23890 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
MIT LMFBR bDianket research project. Quarterly progress report, 
April 1, 1977-June 30, 1977, 3:23827 (COO-2250-29) 
MIT LMFBR blanket physics project progress report No. 7, July 
1, 1975-September 30, 1976, 3:23826 (COO-2250-28) 
LMFBR TYPE REACTORS/COMMERCIALIZATION 
Considerations for commercializing the liquid metal fast breeder 
reactor, 3:23832 (EMD-77-5) 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Preliminary results of CSTF aerosol behavior test, AB-1, 3:24046 
(HEDL-SA-1381) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Correlation for boron carbide helium release in fast reactors, 
3:23986 (HEDL-SA-1189-FP) 
LMFBR TYPE REACTORS/CORIUM 
Aerosol characterization from a simulated HDCA. Annual report. 
NRC program A1171-2, 3:24050 (MLM-MU-77-70-0004) 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 
Flash x-radiography for material motion detection, 3:23850 
(SAND-77-1648C) 
LMFBR TYPE REACTORS/FISSION PRODUCTS 
Inventory and relative biological hazard of LMFBR core 
materials, 3:24054 (ORNL/NUREG/TM-165) 
LMFBR TYPE REACTORS/FLOW REGULATORS 
Temperature-sensitive orifice: a pre-test report, 3:23815 (ANL- 
-78-12) 
LMFBR TYPE REACTORS/FLOWMETERS 
Calibration of 10” PM flowmeter in SCTI: FRC-100E, 3:23851 
(TI-04-LME- 123) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Couple M: a computer pro which models thermal-hydraulic 
and dimensional change behavior of a multi-pin FBR fuel 
assembly, 3:23844 (HEDL-TME-77-96) 
Dynamic 7 tests in a 19-pin simulated LMFBR fuel 
assembly, 3:23820 (CONF-771109-77) 
Ex-vessel nuclear fuel transfer system (Patent), 3:23858 
Flash x-radiography for material motion detection, 3:23850 
(SAND-77-1648C) 
Measurement and analysis of flow wall shear stress in an interior 
subchannel of triangular array rods, 3:23825 (COO-2245-49TR) 
Nuclear reactor assembly (Patent), 3:23891 
Nuclear reactor fuel transfer system (Patent), 3:23857 
LMFBR TYPE REACTORS/FUEL CANS 
Reference fuel studies. Annual report, February 1976-January 
1977 (LMFBR;; stainless steel clad PuO2-UO: fuel pins), 3:23837 
(GEFR-00076) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Cooperative nuclear data and methods development seventh 
quarterly report, April-June 1977, 3:23839 (GEFR-14074-7) 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Device for holding in position the pins of a cluster inside the 
— of an assembly intended for nuclear reactors (Patent), 
3:23897 
Experimental investigations into coolant cross mixing in multi-rod 
clusters with grid-type spacers in turbulent sodium flow, 
3:23871 (EURFNR-1425) 
Probabilistic evaluation of core-internal coolant flow distribution 
with correlation among fuel subassemblies, 3:23864 
Study of forced convection boiling of sodium at low heat fluxes in 
electrically heated seven-rod bundles, 3:23872 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Mechanistic study of fuel freezing, channel plugging, and 
continued coolability during fast reactor overpower excursions, 


3:24082 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
Compatibility of a uranium metallic fuel with OKH16N15M3B 
chrome-nickel steel, 3:23893 
LMFBR TYPE REACTORS/FUEL MANAGEMENT 
Optimization of refueling scheme of fast reactor core by means of 
man machine interactive method, 3:23868 
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LMFBR TYPE REACTORS/FUEL PINS 
Reference fuel studies. Annual report, February 1976-January 
1977 (LMFBR; stainless steel clad PuO2-UO; fuel pins), 3:23837 
(GEFR-00076) 
Safety aspects of fast reactor fuels, 3:23843 (HEDL-SA-1288) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Plastic buckling of axially compressed cylinders, 3:23856 (WARD- 
SD-3045-9) 
LMFBR TYPE REACTORS/HEATERS 
Pre-heater for fast breeder reactor and its life, 3:23870 
LMFBR TYPE REACTORS/MELTDOWN 
Preliminary results from initial in-pile debris bed experiments, 
3:24063 (SAND-77-1828C) 
LMFBR TYPE REACTORS/NUCLEAR FUELS 
LMFBR mixed oxide fuels fabrication development semiannual, 
January-June 1977, 3:23151 (HEDL-TME-77-95) 
LMFBR TYPE REACTORS/OXYGEN METERS 
Electrochemical oxygen meters: state-of-the-art, March 1977, 
3:23813 (ANL-CT-77-33) 
LMFBR TYPE REACTORS/PIPELINES 
Plastic buckling of axially compressed cylinders, 3:23856 (WARD- 
SD-3045-9) 
LMFBR TYPE REACTORS/PIPES 
Probabilistic leak analysis for LMFBR primary coolant piping, 
3:23836 (GEFR-00041) 
LMFBR TYPE REACTORS/PLUTONIUM RECYCLE 
High power fast reactors with combined use of uranium-235 and 
plutonium, 3:23895 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Acoustic measurements of the boiling stability tests on THORS 
sodium loop, 3:23818 (CONF-771023-22) 
Final report and design guide for cavitation-free LMFBR 
hydraulic components, 3:23814 (ANL-CT-78-7) 
Mass and activity transport, 3:23841 (HEDL-6314) 
Probabilistic leak analysis for LMFBR primary coolant piping, 
3:23836 (GEFR-00041) 
LMFBR TYPE REACTORS/PUMPS 
Final report and design guide for cavitation-free LMFBR 
hydraulic components, 3:23814 (ANL-CT-78-7) 
LMFBR TYPE REACTORS/RADIOACTIVE MATERIALS 
Inventory and relative biological hazard of LMFBR core 
materials, 3:24054 (ORNL/NUREG/TM-165) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
am accident consequences assessment, 3:24045 (HEDL-SA- 
1241 
Safety aspects of fast reactor fuels, 3:23843 (HEDL-SA-1288) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Analysis of tests on axially compressed cylinders, 3:23855 
(WARD-SD-3045-8) 
APRICOT Program: comparison and benchmarking of 
peers ton. « methods for analysis of LMFBR structural 


response to Opp core disruptive accidents. Phase I report, 


3:23849 (SAN/1112-1) 
High temperature structural design technology: validation. 
erly progress report for period ending August 31, 1977 
(Inelastic behavior and strain tolerance of SS 304 and 316 
—— for LMFBR and FFTF), 3:23854 (WARD-HT- 
5-30) 

High-Temperature Structural Design Program. Semiannual 
progress report for period ending December 31, 1976, 3:23845 
(ORNL-5281) 

Nondestructive testing development program. Quarterly progress 
report for period ending September 30, 1977, 3:23846 (ORNL- 
5350) 

US LMFBR coolant system components, 3:23881 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Liquid sodium cooled fast reactor (Patent), 3:23861 

Monitoring of oxygen and hydrogen in a sodium circulation loop 
by electromechanical measuring methods, 3:23896 

Parameter optimization of AES with a large fast reactor, 3:23894 

Sodium impurity monitoring, 3:23840 (HEDL-6313) 

US LMFBR coolant system components, 3:23881 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Aerosol characterization from a simulated HDCA. Annual report. 
NRC program A1171-2, 3:24050 (MLM-MU-77-70-0004) 

APRICOT Program: comparison and benchmarking of 
computational methods for analysis of LMFBR structural 
response to postulated core disruptive accidents. Phase I report, 
3:23849 (SAN/1112-1) 

Eulerian finite-difference calculations of explosions in partially 
water-filled overstrong cylindrical containment vessels, 3:24061 
(SAND-77-1342) 

Primary aerosol particle-size distribution from homogeneous 
nucleation condensation and particle growth, 3:24052 
(NUREG-0391) 

Reactor vessel structural response tests at FBR hypothetical 
accident, 3:24080 
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LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Comparison and verification of the core restraint codes NUBOW- 
2D, NUBOW-3D, and PARABOW: Level II, 3:23816 (ANL- 
CT-78-13) 
Core restraint development. Quarterly progress report for period 
ending August 31, 1977, 3:23853 roe oa 3045-19) 
LMFBR PE REACT CTORS/REACTOR C 
Critical experiments and analysis. Twenty- third report, 
April-June 1977, 3:23838 (GEFR-13771-23) 
Process of flattening of the heat release curve of a nuclear reactor 
core and reactor core usi ‘ocess (Patent), 3:23892 
LMFBR TYPE REACT ORS /REACT ‘OR FUELING 
Nuclear reactor fuel transfer system (Patent), 3:23857 
LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 
Concepts of remote —_ transmission for liquid-metal fast 
breeder reactors, 3:23819 (CONF-771109-52) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Cooperative nuclear data and methods development seventh 
quarterly report, April-June 1977, 3:23839 (GEFR-14074-7) 
Critical experiments and analysis. Twenty-third quarterly report, 
April-June 1977, 3:23838 (GEFR-13771-23) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Core restraint development. Quarterly progress report for period 
ending August 31, 1977, 3:23853 (WARD-CR-3045-19) 
Experimental high temperature coefficients of compressibility and 
pe ope of liquid sodium and other related properties, 
3828 (COO-3027-27) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Advanced Reactor Safety Research Program quarterly report, 
April-June 1977, 3:24060 (SAND-77-1134) 
Breeder reactor safety and core systems programs. Progress 
report, April-June 1977, 3:24058 (ORNL/TM-6020) 
Inventory and relative biological hazard of LMFBR core 
materials, 3:24054 (ORNL/NUREG/TM-165) 
Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1977, 3:24048 (LA-NUREG-6934-PR) 
Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1977, 3:24047 (LA-7039-PR) 
Preliminary results of CSTF aerosol behavior test, AB-1, 3:24046 
(HEDL-SA-1381) 
Safety analysis of the fast breeder reactor confinement main 
problems: application to Super Phenix, 3:24099 
Safety design criteria for liquid metal fast breeder reactors, 
3:24100 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Liquid sodium cooled fast reactor (Patent), 3:23861 
Plastic buckling of axially compressed cylinders, 3:23856 (WARD- 
SD-3045-9) 
Reactor vessel structural response tests at FBR hypothetical 
accident, 3:24080 
LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 
PrN roy propagation in piping systems. Final report, 3:24051 
P-22742 
Secondary heat transfer circuits for nuclear reactor plant (Patent), 


3:238 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Some aspects of modeling power plant thermal hydraulic 
transients, 3:23862 
LMFBR TYPE REACTORS/SUPPORTS 
High-Temperature Structural Design Program. Semiannual 
progress report for period ending December 31, 1976, 3:23845 
(ORNL-5281) 
LMFBR TYPE REACTORS/THORIUM CYCLE 
Thorium assessment study quarterly iv report, third quarter 
— 1977, 3:23738 (ORNL/TM-6025 
See LIQUEFIED NATURAL GAS 
LNG PLANTS/OFFSHORE OPERATIONS 
Offshore-liquefaction of natural gas or subsea pipeline transport , 
3:23094 (AED-Conf-76-203-002) 
LOAD MANAGEMENT 
Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24267 (NP-22504) 
Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24268 (NP-22505) 
Electric Utility Rate Design Study: demonstration of the use of 
the Westinghouse model LOOPEAK, Topic 6 (For impact of 
control on certain loads), 3:24305 (NP-22605) 
Forecasting and modeling time-of-day and seasonal electricity 
demands, 3:24260 (EPRI-EA-578-SR) 
LOAD MANAGEMENT/CONTROL 
Electric Utility Rate Design Study: Topic 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP-22539) 
LOAD MANAGEMENT/CONTROL SYSTEMS 
Electric Utility Rate Design Study: mechanical controls and 
penalty pricing, Topic 9, 3:24301 (NP-22540) 


LONGWALL MINING/MINING EQUIPMENT 


LOAD MANAGEMENT/DATA PROCESSING 
California load management research 1977, 3:24310 (TID-28038) 
LOAD MANAGEMENT/ECONOMIC IMPACT 
Electric Utility Rate Design Study: potential cost advantages of 
load management, Topic 6, 3: 24997 (NP-22536) 
Electric Utility Rate Design Study: potential cost advantages of 
peak-load pricing; Topic 6, 3:24298 (NP-22537) 
LOAD MANAGEMENT/ECONOMICS 
California load management research 1977, 3:24310 (TID-28038) 
Load management and power system reliability, 3:24321 
LOAD Se nee Thea ae ea 
Electric Utility Rate Design Study: T: ~ ok 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP-22539) 
LOAD MANAGEMENT/FINANCIAL INCENTIVES 
Potential for load management in selected commercial and 
industrial facilities. Final report, 3:24309 (PB-271082) 
LOAD MANAGEMENT/HEARINGS 
Load management and power system reliability, 3:24321 
LOAD MANAGEMENT/MATHEMATICAL MODELS 
California load management research 1977, 3:24310 (TID-28038) 
LOAD MANAGEMENT/PUBLIC OPINION 
Electric Utility Rate Design Study: attitudes and opinions of 
experimental customers toward load-management alternatives, 
Topic 10, 3:24263 (NP-22500) 
LOAD MANAGEMENT/RESEARCH PROGRAMS 
California load management research 1977, 3:24310 (TID-28038) 
Electric utility rate design study. Rate design and load control: 
issues and directions, 3:24314 
LOAD MANAGEMENT/USES 
Electric Utility Rate Design Study: mechanical controls and 
penalty pricing, Topic 9, 3:24301 (NP-22540) 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GALAXY 
See MILKY WAY 
LOFT REACTOR/DENSITOMETERS 
LOFT three-beam densitometer data interpretation, 3:23739 
(TREE-NUREG-1111) 
LOFT REACTOR/ECCS 
Determination of required delay time following reactor shutdown 
prior to actuation of LOFT ECCS Bypass, 3:24022 (LTR-113- 
38) 
LOFT REACTOR/PRIMARY COOLANT CIRCUITS 
LOFT LOCE transient thermal analysis for 6 in., 8 in., 10 in., and 
12 in. primary coolant blowdown piping. Research, engineering, 
and construction report, 3:24049 (LTR-1112-118) 
LOFT REACTOR/PUMPS 
Research, engineering, and construction report, Engineering 
Analysis Division. Thermal analysis: LOFT primary coolant 
pump inlet nozzle, thermal analysis Class 1 review, 3:23737 
(LTR-1142-18) 
LOFT REACTOR/QUALITY ASSURANCE 
LOFT integral test system final analysis report, revision 1. 
Volume 3 of 3, 3:23903 (TID-28027/3) 
LOFT REACTOR/REACTOR CONTROL SYSTEMS 
Determination of required delay time following reactor shutdown 
prior to actuation of LOFT ECCS Bypass, 3:24022 (LTR-113- 
38 


) 
LOFT REACTOR/REACTOR COOLING SYSTEMS 
Allowable cycles for LOFT primary and secondary coolant 
systems, 3:23736 (LTR-11-28) 
LOFT REACTOR/REACTOR OPERATION 
LOFT integral test system final analysis report, revision 1. 
Volume 3 of 3, 3:23903 (TID-28027/3) 
LOFT REACTOR/REACTOR SAFETY 
LOFT integral test system final analysis report, revision 1. 
Volume 3 of 3, 3:23903 (TID-28027/3) 
LOFT integral test system final safety analysis report. Revision 1. 
Volume | of 3, 3:24065 (TID-28027/1) 
LOFT integral test system final safety analysis report. Revision 1. 
Volume 2 of 3, 3:24066 (TID-28027/2) 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/CUTTER LOADERS 
Advancing technology on a retreating face, 3:22942 
LONGWALL MINING/ELECTRICAL EQ 
a 7 on Spitsbergen within the Arctic Circle. Part 2, 
:2291 
LONGWALL MINING/MINING EQUIPMENT 
Development of the mechanized support in the Concern 
—— Ostroj of the Ostrava-Karvina Basin at Opava, 





LONGWALL MINING/PRODUCTIVITY 


Major developments of the Giproughlemash Institute in the tenth 
ve-year plan, 3:22931 
LONGWALL MINING/PRODUCTIVITY 
Mining coal in sub-zero temperatures on top of the world. Part 1 
(Spitsbergen), 3:22921 
LONGWALL MINING/ROOFS 
Driving of broad break-throughs: rationalization of the mine 
development, 3:22938 
LONGWALL MINING/SUPPORTS 
Advancing technology on a retreating face, 3:22942 
Development of the mechanized support in the Concern 
Enterprise Ostroj of the Ostrava- ina Basin at Opava, 
3.22946 
LONGWALL MINING/TUNNELS 
Driving of broad break-throughs: rationalization of the mine 
development, 3:22938 
LOS ANG / AIR POLLUTION 
Relationship between sulfate air quality and visibility at Los 
Angeles, 3:25061 (EQL-Memo-18) 
eatin mits edleched astern 1 il: 3:24319 
- ricing in selected European electric utilities, 3: 
LOSS OF COOLANT 
Synergistic effects and source term considerations associated with 
TC. LOCA qualification testing, 3:24062 (SAND-77- 
1 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Fission product ——— analysis. Quarterly oe —_— 
Jul ‘September 1977. Task 2 (PWR, BWR), 3:24039 (BMI- 
-1 
Quarterly progress report on fission product behavior in LWRs, 
July-September 1977, 3:24055 (ORNL/NUREG/TM-170) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 
Multirod Burst Test a quarterly progress report, April- 
June 1977 (BWR; PWR), 3:24053 (ORNL/NUREG/TM-135) 
LOSS OF COOLANT/HEAT TRANSFER 
Rewetting model —_ a generalized boiling curve (PWR, BWR), 
3:24043 (EPRI-NP-571) 
LOSS OF COOLANT/HYDRAULICS 
Preliminary analysis of condensation-induced transients. Quarterly 
rogress ON July 1, 1977-September 30, 1977 (PWR), 
:24041 (CREARE-TN-271) 
Rewetting model using a generalized boiling curve (PWR, BWR), 
3:24043 (EPRI-NP-571) 
LOSS OF COOLANT/PRESSURE GRADIENTS 


Analytical investigation of annular gap gas flow during ballooning 
addi WR), 


of Zircaloy claddings (PWR, B :24097 (INEL-tr-20) 
Theoretical and a investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 
LOSS OF COOLANT/RADIOACTIVITY TRANSPORT 
Quarterly progress report on fission product behavior in LWRs, 
July-September 1977, 3:24055 (ORNL/NUREG/TM-170) 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 
Analytical a of annular gap gas flow during ballooning 
of Zircaloy claddings (PWR, BWR), 3:24097 (INEL-tr-20) 
Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 
LOSS OF FLUID REACTOR 
See LOFT REACTOR 
LOUISIANA/AGRICULTURE 
Ozarks Region energy alternatives study. Working paper III. 
Agricultural energy requirements, 3:24222 
LOUISIANA/ECONOMIC DEVELOPMENT 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
LOUISIANA/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working paper XVI. 
Energy demand projections, 3:24221 
LOUISIANA/ENERGY SUPPLIES 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
LOUISIANA/GEOTHERMAL ENERGY 
Ozarks Region energy alternatives study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
LOUISIANA/OIL SPILLS 
Chevron Main Pass Block 41 oil spill: chemical and biological 
investigations, 3:23068 
LOUISIANA/POWER GENERATION 
Ozarks we energy alternatives study. Working paper II. 
Power Generation energy requirements, 3.24320 
LOW BTU GAS/CLEANING 
Process for cleaning and removal of sulfur compounds from low 
Btu fy Quarterly summary report, July-September 1977, 
3:22709 (BNWL-2040-7) 
LOW BTU GAS/DESULFURIZATION 
ey rature desulfurization of low-Btu-gas. Final report, 
uly 1973-January 1976, 3:22712 (PB-271008) 
Process for cleaning and removal of sulfur compounds from low 
Btu _ Quarterly summary report, July-September 1977, 
3:22709 (BNWL-2040-7) 
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LOW BTU GAS/GAS ANALYSIS 

Sampling and analysis requirements for low-Btu gasification of 

coal for electric power generation, 3:22765 (FE-1545-38) 
LOW BTU GAS/PRODUCTION 

Development of the Westinghouse coal gasification process: a 

status report, 3:22824 
LOW BTU GAS/SAMPLING 

Sampling and analysis requirements for low-Btu gasification of 

coal for electric power generation, 3:22765 (FE-1545-38) 
LUBRICATING OILS 

See also WASTE OILS 
LUBRICATING OILS/POUR POINT 

Process for producing a transformer oil having a lower pour point 
and improved oxidation stability (Patent), 3:23080 

LUBRICATING OILS/PURIFICATION 

Solvent recovery process for n-methyl-2-pyrrolidone in 

hydrocarbon extraction (Patent), 3:23038 
LUBRICATING OILS/WASTE PRODUCT UTILIZATION 

Process to embody waste automotive lubricating oils into a fuel 
additive to reduce corrosion and deposits and augment energy 
availability (Patent), 3:23054 

LUNGS/CARCINOMAS 

Uranium miner lung cancer study. Progress report, July 1, 1976- 

July 1, 1977, 3:25176 (COO-1826-36) 
LUNGS/CYTOLOGY 

Uranium miner lung cancer study. Progress report, July 1, 1976- 

July 1, 1977, 3:25176 (COO-1826-36) 
LUNGS/HISTOLOGY 

Uranium miner lung cancer study. Progress report, July 1, 1976- 

July 1, 1977, 3:25176 (COO-1826-36) 
LUNGS/RADIATION DOSES 

Long term behavior of Am-141 in an adult and a youth, 3:25187 

(COO-3382-16) 
LUNGS/RADIOISOTOPE SCANNING 

Lung diffusion of soluble radioaerosols in scleroderma, 3:25172 
(UCLA-12-1141) 

LURGI PROCESS/ENVIRONMENTAL EFFECTS 

Trace elements: analysis of their potential impact from a coal 
gasification facility, 3:22891 (GFERC/IC-77/1) 

LURGI PROCESS/ENVIRONMENTAL IMPACTS 

Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 

Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix 2, 3:22889 (FE-1795-3(Pt.2)) 

LURGI PROCESS/USES 
Sources of alcohol fuels for vehicle fleet tests, 3:24621 (CONS/ 
2693-1) 

LUTETIUM/EXCHANGE INTERACTIONS 

EPR of Gds* in Lu and Sc single crystals, 3:24656 
LUTETIUM/FINE STRUCTURE 

EPR of Gds* in Lu and Sc single crystals, 3:24656 
LUTETIUM 174/ROTATIONAL STATES 

Nuclear chemistry progress report, 3:25321 (COO-2184-45) 
LUTETIUM 175 TARGET/NEUTRON REACTIONS 

Fast neutron capture cross sections of '®°Tm, Ir, 1% Ir, and 

181u for 3 S E/sub n/ = 2000 keV, 3:25358 (LA-7024-MS) 
LWBR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Comparison of advanced reactor potentials, 3:23801 
LWBR TYPE REACTORS/FUEL DENSIFICATION 

In-pile intragranular densification of oxide fuels (AWBA 

Development Program), 3:23852 (WAPD-TM-1293) 
LYMPHOCYTES/BIOCHEMISTRY 

Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, August 1, 1971-June 30, 1976 
(Mitogenic effect of phytohemagglutinin from Phaseolus), 
3:25168 (RLO/2226/T1-16) 

LYMPHOCYTES/MITOSIS 

Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, August 1, 1971-June 30, 1976 
emt yy effect of phytohemagglutinin from Phaseolus), 
3:25168 (RLO/2226/T1-16) 

LYMPHOCYTES/RADIOSENSITIVITY 

Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, August 1, 1971-June 30, 1976 
—— effect of phytohemagglutinin from Phaseolus), 
3:25168 (RLO/2226/T1-16) 

LYMPHOID CELLS 
See LYMPHOCYTES 
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MAGNESIUM/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1977-February 28, 1978, 3:25279 (COO-2887-2) 
MAGNESIUM CARBONATES 
See also DOLOMITE 
MAGNESIUM CARBONATES/MATERIALS RECOVERY 
— rc, plant chemicals (Drinking water purification), 
:2452 
MAGNESIUM COMPOUNDS/CORROSION 
Tests of refractories for MHD air heater applications, 3:24349 
(CONF-771025-) 
MAGNESIUM COMPOUNDS/CORROSION RESISTANCE 
Selection of refractories for slagging gasifiers, 3:22746 (CONF- 
771025-) 
MAGNESIUM HYDRIDES 
Automotive hydrogen storage with magnesium hydride, 3:24619 
(CONF-761 134-) 
MAGNET COILS/DESIGN 
TFTR coil case design, 3:25481 (CONF-771029-139) 
TFTR toroidal field coil desi nig 3: —_ lean 154) 
MAGNET COILS/ELECTRICAL 
Coil for nuclear fusion apparatus Patend. 32 2s494 
MAGNET COILS/EL 
EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry. User’s manual, 
3:25487 (UCID-17621) 
MAGNET COILS/FABRICATION 
Manufacturing aspects of toroidal field magnets for tokamak 
wer reactors, 3:25479 (CONF-770842-16) 
MAGNET COILS/MECHANICAL STRUCTURES 
coil case design, 3:25481 (CONF-771029-139) 
MAGNET COILS WER SUPPLIES 
Hybrid equilibrium field coils for the ORNL TNS, 3:25507 
(CONF-771029-192) 
MAGNET COILS/SPECIFICATIONS 
Coil for a nuclear fusion device (Patent), 3:25495 
D-shaped main field coil for the ASDEX fusion anger at the 
Max Planck Institute for Plasma Physics at Garching near 
Munich, 3:25492 
MAGNET COILS/STRESS ANALYSIS 
Stress distributions of coils for toroidal magnetic field, 3:25493 
MAGNET COILS/SUPPORTS 
Coil for nuclear fusion apparatus (Patent), 3:25494 
MAGNET COILS/THERMAL INSULATION 
Coil for nuclear fusion apparatus (Patent), 3:25496 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC INSULATION 
Sandia's recent results in particle beam research, 3:25547 (SAND- 
77-i368C) 
MAGNETIC LENS SPECTROMETERS/DATA ACQUISITION 
SYSTEMS 
“ARBOLA” SLAC branch driver for PDP-11, 3:24982 (SLAC- 
TN-76-3) 
MAGNETIC MATERIALS/GROUND STATES 
NMR study of singlet ground state systems, 3:24750 
MAGNETIC MATERIALS/REVIEWS 
NMR study of singlet ground state systems, 3:24750 
MAGNETIC MIRROR TYPE REACTORS 
See also TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/FLUTE 
INSTABILITY 
Axial feedback stabilization of flute mode in a simple mirror 
reactor, 3:25416 
MAGNETIC MIRROR TYPE REACTORS/HYBRID 
RESONANCE 
Investigation of possible lower hybrid emission from the NASA 
Lewis Bumby Torus plasma, 3:25421 (N-77-27921) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL BEAM 


URCES 
Intense Pulsed Ion Neutral Source (IPINS), 3:25535 (UCRL- 
79965 
MAGNETIC MIRROR TYPE REACTORS/PLASMA 
CONFINEMENT 


Optimization of confinement in a toroidal plasma subject to strong 
radial electric fields, 3:25384 (N-77-27919) 
MAGNETIC MIRROR TYPE REACTORS/PLUGGING 
Overview of stoppering of open magnetic containment systems for 
controlled fusion, 3:25486 (EPRI-EL-394-SR) 
MAGNETIC MIRROR TYPE REACTORS/RADIOWAVE 
RADIATION 
Investigation of possible lower hybrid emission from the NASA 
Lewis Bumby Torus plasma, 3:25421 (N-77-27921) 


MAN/RADIATION DOSE DISTRIBUTIONS 


MAGNETIC MIRROR TYPE REACTORS/REACTOR 


MAINTENANCE 


Remote servicing features of two new mirror fusion reactors, 
3:25579 (UCRL-79420) 
Remote servicing features of two new mirror fusion reactors, 
3:25580 (UCRL-79420(Rev.1)) 
MAGNETIC MIRROR TYPE REACTORS/RESEARCH 
PROGRAMS 
Fusion power research and development, 3:25461 
Magnetic mirror fusion program, 3:25451 (UCRL-80261) 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
Fusion devices, 3:25450 (UCRL-80060) 
Magnetic mirror fusion program, 3:25451 a, -80261) 
MAGNETIC MIRROR TYPE REACTOR 
SUPERCONDUCTING MAGNETS 
Superconducting magnet development for tokamaks and mirrors: 
a technical assessment, 3:25485 (DOE/ET-0016) 
MAGNETIC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/PLASMA DRIFT 
Motion of charged particles in an adiabatic trap, 3:25414 
MAGNETITE/RECOVERY 
Latest methods of preparation at UK's Thurcroft colliery, 3:22955 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOHYDRODYNAMICS/COMPUTER CALCULATIONS 
Numerical codes for MHD flows. Quarterly technical progress 
report, July-September 1976, 3:24371 (SAND-77-1656) 
Numerical codes for MHD flows. Quarterly technical pro 
report, October-December 1976, 3:24372 (SAND-77-1657) 
Numerical codes for MHD flows. Quarterly technical progress 
report, January-March 1977, 3:24373 (SAND-77-1658) 
Numerical codes for MHD flows. Quarterly technical progress 
report, April-June 1977, 3:24374 (SAND-77-1659) 
MAGNETOHYDRODYNAMICS/DIFFERENTIAL 
EQUATIONS 
Variational method of obtaining difference schemes for the 
equations of magnetohydrodynamics, 3:25284 (SAND-77-6025) 
MAGNETOHYDRODYNAMICS/EQUILIBRIUM 
GAQ: a computer program to find and analyze axisymmetric 
MHD plasma equilibria, 3:25283 (GA-A-14490) 
MAGNETOSPHERE/CHARGED-PARTICLE TRANSPORT 
Test particle propagation in magnetostatic turbulence. 3: the 
approach to equilibrium, 3:25271 (N-77-27864) 
MAGNETOSPHERE/PLASMA DENSITY 
Electrostatic emissions between electron gyroharmonics in the 
outer magnetosphere, 3:25270 (N-77-27648) 
MAIN SEQUENCE STARS/CHEMICAL COMPOSITION 
Presupernova evolution of massive stars, 3:25254 (UCRL-80460) 
MAIN SEQUENCE STARS/GRAVITATIONAL COLLAPSE 
Presupernova evolution of massive stars, 3:25254 (UCRL-80460) 
MAIN SEQUENCE STARS/STAR EVOLUTION 
Presupernova evolution of massive stars, 3:25254 (UCRL-80460) 
MAINE/WOOD 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
MAIZE/FERMENTATION 
Feasibility of producing basic chemicals by fermentation, 3:23333 
MAMMARY GLANDS/NEOPLASMS 
Risks for cancer induction by pion radiation in the peak- and 
a region, 3:25186 (LA-tr-77-77A) 
A 


See also PATIENTS 
PERSONNEL 
MAN/ADOLESCENTS 
Long term behavior of Am-141 in an adult and a youth, 3:25187 
(COO-3382-16) 
MAN/AGE GROUPS 
Age-specific radiation dose commitment factors for a one-year 
chronic intake, 3:25181 (NUREG-0172) 
MAN/KIDNEYS 
In-vivo measurement of kidney and liver cadmium by neutron 
capture prompt gamma-ray analysis, 3:25221 (BNL-23632) 
MAN/LIVER 
In-vivo measurement of kidney and liver cadmium by neutron 
capture prompt gamma-ray analysis, 3:25221 (BNL-23632) 
MAN/METABOLISM 
a for uranium metabolism in man, 3:25189 (COO- 
3382-16 
MAN/RADIATION DOSE DISTRIBUTIONS 
Long term behavior of Am-141 in an adult and a youth, 3:25187 
(COO-3382-16) 





MAN/RADIATION DOSES 


MAN/RADIATION DOSES 
radiation dose ee we for a one-year 
chronic intake, 3:25181 (NUREG-0172 
Assay for Pb-210 in the urine of selected Sam of Grand 
Junction, Colorado (Relation to environmental radioactivity 
from uranium mill a ee (COO-3382-16) 
MAN/RADIONUCLIDE ics 
3982-10) of Am-141 in an adult and a youth, 3:25187 
( 2-1 
Radioactivi' Progress report, July 1, 1976-June 30, 1977, 
25191 XCOO 3982-16) 


3: 
MANGANESE/SOL ILUBILITY 
Phase relations in the LaNi/sub 5-x/Cu/sub x/, LaNi/sub x/ and 
related s 3:24688 (CONF-771039- 
MANG 54/RADIO LOGICAL CONCENTRATION 
Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 
WER/DATA COMPILATION 
Energy-related doctoral scientists and engineers in the United 
States, 1975, 3:24140 —_— 
MANPOWER/EDUC ‘A’ 
Energy are Somers - and engineers in the United 
States, 1975, 3:24140 oh tae 
MANUFACTURING 'Y DEMAND 
—— prospects: Canadian manufacturing industry, 1971-1977, 
1 
MANURES/ANAEROBIC DIGESTION 
Biological ag of thermophilic methanogenesis from cattle 
wastes, 3:2332 
Farm-scale digestion of pig waste for methane production, 3:23327 
Fuel gas production from animal waste. Phase I. 


Quarterly 
report (4th), June 1, 1977- September 1, 1977, 3 23374 
{600.2991-23) 


Potential of bio- lants and how to realize it, 3:23325 
MANURES ATION 
Biological conversion of biomass to methane. Annual progress 
June 1, 1976-May 31, 197, 3:23375 (COO/2917-5) 
MA ES/WASTE HEAT UTILIZATION a 


Heat recovers heat from d 
MA /WASTE MANAG 
Land application of waste materials (Book; 21 papers), 3:24184 
MAPS/COMPUTER GRAPHICS 
Interactive y ~ Fy data, 3:25105 (LBL-6490) 
MARCOULE REACTOR 
See PHENIX REACTOR 
INAL-COST PRICING/EVALUATION 
Electric Utility Rate Design Study: comments on two coming 
approaches for time-differentiated rates, 3:24278 (NP-22515) 
Electric Utility Rate Design Study: how to quantify marginal 
nh 4, 3: +4 22823) 
Study: how to quantify marginal 
opic 4. Result, or the Dayton Power and Light 

Sena 3 3:24287 | te eg ts 

Electric Utility Rate Design Study: how to quantify margi 
costs, T 4. Results for Portland General Electric Company, 
3:24288 » om 

Electric Utility Rate Desi ign Study: how to quantify marginal 
ne Topic 4. Results for Virginia Electric and Power 

—_ aap for the Virginia jurisdictional service, 3:24289 (NP- 

MARGINAL-COST PRICING/IMPLEMENTATION 
ENP-2 a5e7)” Rate Design Study: ratemaking, Topic 5, 3:24290 
MARGINAL-COST PRICING/USES 

— me Rate Study: ratemaking, Topic 5, 3:24291 (NP- 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Sastet Power and "ight Company, 
3:24293 (NP-22530) 

Electric Utility Rate Design Study: ratemakin » Topic 5. 
Illustrative rates for the Portland General Electric Company, 
3:24294 (NP-22531) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for the Virginia Electric and Power Company, 
3: 9A * ee 

ICUL 


See AQUACULTURE 


STEMS 
See AQUA TIC ECOSYSTEMS 
one ht nga 
Corrosion control tec’ ny or ey ipelines, 3:23021 
Consequences of rete wi losses of LWE spent fuel and 
lutonium shipping packages at sea, 3:23169 (PNL-2093) 


See RESPIRATORS 
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MASS SPECTROMETERS/ION SOURCES 
Mass spectrometric analytical services and research pn to 
support coal-liquid characterization research. Ann tx 
r and quarterly report, March 9, 1977-June 8, aah 22830 
(€00.0020'8 8) 


MASS TRANSIT SYSTEMS/DECISION MAKING 
Transportation modeling in a changing world: a Miami case study, 


3:24204 
MASS TRANSIT SYSTEMS/ENERGY ANALYSIS 
Mass transportation, ener; rs conservation, and city structure: the 
need for new goals, 3:2 
MASS TRANSIT® SYSTEMS/MATHEMATICAL MODELS 
a modeling in a changing world: a Miami case study, 


3:24204 
MASS TRANSIT SYSTEMS/TECHNOLOGY ASSESSMENT 
ee ee lan for the Downtown le Mover 
lemonstration ts. Final report, 3:24456 (PB-270614) 
MASSACHUS 7G EEQLOGIC FAULTS 
Faults and seismicity in Eastern Massachusetts, 3:25234 
MASSACHUSETTS/WOOD 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
ACHUSETTS INSTITUTE TECHN. REACTOR 
See MITR REACTOR 
IVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIALS/CORROSION RESISTANCE 
Inspection techniques for wear- and process-resistant coatings, 
3:22724 (CONF-771025-) 
MATERIALS/DATA COMPILATION 
Data record of high corrosion in electricity 
eneratin ‘ystems E 32975 (C 75 (CONF-771025-) 
MATERIA ‘AILURES 
Failure prevention and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 
MATERIALS/INFORMATION CENTERS 
Materials and components newsletter, 3:22698 (CONF-771025-) 
Materials research for the clean utilization of coal. Task 4: failure 
revention, 3:22700 (CONF-771025-) 
MATERIALS/NONDESTRUCTIVE TESTING 
Development and application of nondestructive test methods for 
coal conversion systems, 3:22723 (CONF-771025-) 
Inspection techniques for wear- and process-resistant coatings, 
3:22724 (CONF-771025-) 
MATERIALS/RESEARCH PROGRAMS 
H-Division quarterly report, July-September 1977, 3:25589 
(UCRL- 8-77-3) 
MATHEMATICS 
See also ALGEBRA 
STATISTICS 
TOPOLOGY 
Milestone — structure theory (Theory of structure based on 
concept of universal algebra), 3:25607 (UCID-17687) 


MATRICES 
See also S MATRIX 


MATRICES/EIGENVALUES 
New proof of global convergence for the tridiagonal QL 
algorithm, 3:25604 (SU-326-P30-56) 


MATTER/PARTICLE STRUCTURE 
Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25257 


MATTER/SUPERNOVAE 
Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25253 (COO-3001-184) 
MEAT/PROCESSING 
Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 
Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 
Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 
Industrial we of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132-2/5) 
MEAT INDUSTRY/INDUSTRIAL WASTES 
Waste treatment in abattoirs, 3:24515 
MECHANICAL HEART/POWER SUPPLIES 
Artificial heart thermal converter component research and 
development, 3:23246 
Biomedical power progress summary, 3:23242 
Heat transport research and development for the nuclear powered 
artificial heart, 3:23245 
Stirling/hydraulic artificial heart power source, 3:23243 
Thermocompressor powered artificial heart assist system, 3:23244 
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MECHANICAL STRUCTURES 
See also BELLOWS 
BRIDGES 
SUPPORTS 
MECHANICAL STRUCTURES/FATIGUE 
NASTRAN use for cyclic response and fatigue analysis of wind 
turbine towers, 3:23568 (ERDA/NASA/1004-77/3) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
SHELL SHOCK structural code (third edition), 3:24829 (SAND- 
77-8276) 
MEDICAL PERSONNEL/EDUCATION 
Diagnostic radiology quality assurance catalog. Final report, 
3:25171 (PB-271248) 
MELTDOWN 
Preliminary results from initial in-pile debris bed experiments 
(LMFBR), 3:24063 (SAND-77-1828C) 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/PERFORMANCE 
Dynamic membranes, 3:24530 
MERCURY/ABUNDANCE 
Trace metal speciation in saline waters affected by geothermal 
brines, 3:23493 (UCRL-13790) 
MERCURY/BIOLOGICAL ACCUMULATION 
Preliminary study of the possibility of a relationship between high 
acidity in lakes and high mercury content in their fish 
populations, 3:25062 (IVL-B-378) 
MERCURY /BIOLOGICAL EFFECTS 
Effects of mercury and tin on frustular ultrastructure of the marine 
diatom, Nitzschia liebethrutti, 3:25209 
MERCURY/ECOLOGICAL CONCENTRATION 
Air pollution due to mercury, 3:25073 
MERCURY/ENVIRONMENTAL TRANSPORT 
Preliminary study of the possibility of a relationship between high 
acidity in lakes and high mercury content in their fish 
ulations, 3:25062 (IVL-B-378) 
MERC RY/THERMAL CONDUCTIVITY 
High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Progress report, 
December 1, 1976-October 30, 1977, 3:24766 (COO-3027-30) 
Thermal conductivity of mercury vapor, 3:24691 (COO-3027-31) 
Thermal conductivity of mercury vapor to 1000 C, 3:24692 (COO- 
3027-33) 
‘MERCURY CHLORIDES/TOXICITY 
Inhibitory and toxic effects of methylmercuric chloride on the cell 
cycle of cultured mammalian cells, 3:25206 (UR-3490/LCP-5) 
MERCURY IONS/ION-ATOM COLLISIONS 
Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 
MERCURY SELENIDES/DISSOCIATION 
Crystal growth of cadmium sulfide and other Group II to Group 
VI compounds (Part IV): the equilibrium between selenium and 
hydrogen at 400°C, 3:24780 (UCRL-Trans-11312) 
MESIC ATOMS/RESEARCH PROGRAMS 
Pion-nucleon interaction and mesonic atoms. Progress report, 
February 1, 1977-January 31, 1978 (Summary of reseach 
activities at Wyoming Univ., Laramie), 3:25285 (COO-2197-53) 
MESOATOMS 
See MESIC ATOMS 
MESON-BARYON INTERACTIONS/TOPOLOGY 
Ordered S-matrix approach to the topological expansion for 
baryons and mesons (Ordered Hilbert space, Reggeon closed 
loops), 3:25318 (LBL-6735) 
MESONS/ELECTROPRODUCTION 
Production of new particles in electron-positron annihilation 
(Review), 3:25297 (SLAC-PUB-1888) 
METABOLITES/CARCINOGENESIS 
Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2 
METABOLITES/MUTAGENESIS 
Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2) 


METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/AIR POLLUTION ABATEMENT 
Inspection manual for enforcement of New Source Performance 
tandards: secondary lead smelters. Final report, 3:25064 (PB- 
269958) 


METEOROLOGY/MEASURING METHODS 


METAL INDUSTRY/AIR POLLUTION CONTROL 
Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB-270179) 
METAL INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1976, 3:24172 (PB-271089) 
METAL INDUSTRY/ELECTROLYTES 
Review of methods of controlling impurities in electrolytes of 
electrolytic copper refineries, 3:24496 
METAL INDUSTRY/FLUE GAS 
Some problems in the recycling of waste ferruginous dusts from 
iron and steel production, 3:24494 
METAL INDUSTRY/LIQUID WASTES 
See regeneration of hydrochloric acid pickle liquors, 


METAL INDUSTRY/POLLUTION CONTROL EQUIPMENT 
Operation of pollution control systems at John Lysaght (Australia) 
Limited, Westernport works, 3:24955 
Some problems in the recycling of waste ferruginous dusts from 
iron and steel production, 3:24494 
METAL INDUSTRY/WASTE PRODUCT UTILIZATION 
Recent examples of by-product utilization in B.H.P. (B.H.P. is 
Australian Corporation with iron and steel works), 3:24493 
METAL INDUSTRY/WATER POLLUTION CONTROL 
Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB-270179) 
METAL-GAS BATTERIES 
See also LITHIUM-CHLORINE BATTERIES 
METAL-GAS BATTERIES/ANODES 
Behavior of the calcium electrode in aqueous electrolyte (Ca/air 
cell), 3:24132 (UCRL-79457) 
METAL-GAS BATTERIES/RESEARCH PROGRAMS 
Summary of the metal-air fuel cell research program 
(Mechanically rechargeable), 3:24122 (UCID-17591) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/PERFORMANCE 
Zinc-bromine battery: possible candidate for electric vehicles and 
load leveling, 3:24124 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
METALS/AVAILABILITY 
Statistical estimation of global mineral resources, 3:24178 
METALS/BIOLOGICAL EFFECTS 
Effects of heavy metals on development of the killifish, Fundulus 
heteroclitus, 3:25220 
METALS/CORROSION 
Corrosion behavior of metals in terminal nuclear waste storage 
environments, 3:23203 (SAND-77-1812C) 
METALS/CRYSTAL-PHASE TRANSFORMATIONS 
Charge density wave instabilities and incommensurate structural 
hase transformations, 3:24645 (BNL-23330) 
METALS/ELASTICITY 
Efficient numerical method for time independent plasticity, 
3:24682 (SAND-77-0943) 
METALS/ELECTROPLATING 
Lecture series: easy introduction to plating theory, 3:24644 
(BNWL-tr-286) 
METALS/HYDRIDATION 
Hydrogen embrittlement: the effect of stress state, 3:24708 
(CONF-761134-) 
METALS/LIQUID COLUMN CHROMATOGRAPHY 
Radiochemical separations by liquid-liquid chromatography using 
PSM support, 3:24763 
METALS/PLASTICITY . 
Efficient numerical method for time independent plasticity, 
3:24682 (SAND-77-0943) 
METALS/RECYCLING 
UK metal reclamation: prospects for improvement, 3:24176 
METEOROLOGY 
Application of a mesoscale model for determining transport and 
scavenging in lake-effect snowstorms, 3:25010 (BNWL- 
2100(Pt.3)) 
Meteorological factors affecting SO pollution levels in Venice, 
3:25079 
METEOROLOGY/MEASURING METHODS 
Planetary boundary layer aircraft profile studies under inversion 
conditions, 3:25009 (BNWL-2100(Pt.3)) 





METEOROLOGY/TRACER TECHNIQUES 


METEOROLOGY/TRACER TECHNIQUES 
Results of flare release of AgI and In into a super cooled cloud, 
3:25011 (BNWL-2100(Pt.3)) 
METHANATION/CATALYSTS 
Gas generator research and development, BI-GAS Process. 
Interim report, July 1, 1976-June 30, 1977 (BCR report L-828), 
3:22757 (FE-1207-33) 
METHANE/BIOSYNTHESIS 
Acetate: a key intermediate in methanogenesis, 3:23313 
Anaerobic fermentation of simulated in-situ oil shale retort water, 
3:23120 (LBL-6855) 
Biogas. Energy from waste products, 3:23312 
Biological potential of thermophilic methanogenesis from cattle 
wastes, 3:23321 
Biological conversion of biomass to methane. Annual progress 
report, June 1, 1976-May 31, 1977, 3:23375 (COO/2917-5) 
Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1977-September 15, 1977, 3:23308 (COO-2983- 
5) 


Energy and protein production from pulp mill wastes. Progress 
report, September 15, 1977-December 15, 1977, 3:23309 (COO- 
2983-6) 

Energy recovery from sanitary landfills: a review, 3:23315 

Engineering, operation and economics of methane gas production, 
3:233 


Farm-scale digestion of pig waste for methane production, 3:23327 
Fast production of methane by anaerobic digestion. Progress 
report, November 7, 1977-December 6, 1977, 3:23307 (COO- 
2900-11) 
Feedstocks for large-scale fermentation processes, 3:23324 
Heat treatment for increasing methane yields from organic 
materials, 3:23318 
Methane from urban wastes: process requirements, 3:23316 
Microbiology of anaerobic degradation and methanogenesis with 
special reference to sewage, 3:23314 
Photosynthesis energy factory: analysis, synthesis, and 
demonstration, 3:23392 
Potential of bio-gas plants and how to realize it, 3:23325 
Potential for methane production from organic wastes, 3:23326 
Suitability of methanogenic substrates, health hazards, and 
terrestrial conservation of plant nutrients, 3:23320 
METHANE/CHEMICAL REACTIONS 
Calculation of measuring instrument errors in a mathematical 
model of a tube furnace for the conversion of methane, 3:23294 
METHANE/COAL 
Methane (natural gas-exchange gas), 3:23303 
METHANE/COMBUSTION 
Modeling and experimentation of sample probe effects on 
pollutant gases drawn from flame zones, 3:23296 
Optical and probe-sampling concentration measurements for 
= and methane/air combustion in jet-siirred reactor, 
Progress report on a sink-vortex combustion chamber, 3:24616 
Quenching of nitric-oxide formation in methane-air flames by 
secondary-air injection, 3:23298 
METHANE/COMBUSTION INSTABILITY 
Interaction of a plane flame front with the wake of a cylinder, 
3:23292 (CONF-771015-13) 
METHANE/COMBUSTION KINETICS 
Radical overshoot in the reaction zone of methane-air diffusion 
flames, 3:23293 (SAND-77-8684) 
METHANE/CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification, 3:22745 (CONF-771025-) 
— on materials for the gasification of coal, 3:22726 (CONF- 
1025-) 
Testing and evaluation of refractory linings for coal gasification 
equipment, 3:22744 (CONF-771025-) 
METHANE/ECOLOGICAL CONCENTRATION 
Conceivable perturbations of the CH, and He production by 
microbial energy conversion on the cycle of atmospheric trace 
gases, 3:25063 
METHANE/HYDROGEN 
Methane (natural gas-exchange gas), 3:23303 
METHANE/ISOTOPIC EXCHANGE 
Synthesis of labeled compounds ('*C, '°N), 3:25161 (LA-6898-PR) 
METHANE/PRODUCTION 
Methane (natural gas-exchange gas), 3:23303 
Synthesis gas and methane by coal gasification with nuclear 
process heat, 3:22817 
METHANE/RECOVERY 
Utilizing methane from coalbeds, 3:23093 
METHANE/REMOVAL 
Methane from coal, 3:22853 (CONF-7604140-) 
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METHANOL/AUTOMOTIVE FUELS 
Methanol as an automotive fuel with special emphasis on 
methanol-gasoline blends. Final report J eas Ouhaber 74, 3:24623 
(PB-270401) 
METHANOL/BIBLIOGRAPHIES 
Methanol: a selective cross-disciplinary bibliography (More than 
500 references), 3:23328 (UCRL-52332) 
METHANOL/BIOSYNTHESIS 
Feedstocks for large-scale fermentation processes, 3:23324 
Isa — production of methanol a practical proposition, 


3: 
METHANOL/CATALYTIC CRACKING 
Thermodynamics of fuel cell unit with thermal-catalytical 
dissociation of methanol, 3:24388 
METHANOL/COMBUSTION 
ae measurements in a methanol furnace (5.3% coal slurry), 
METHANOL/LABELLING 
Synthesis of labeled compounds (1°C, '5N), 3:25161 (LA-6898-PR) 
METHANOL/PERFORMANCE TESTING 
Single cylinder spark ignition engine study of NO and NO. 
emissions for methanol, iso-octane and nitrogen doped methanol 
with emphasis on measurement technique, 3:24618 (BNL-23549) 
METHANOL/PRODUCTION 
Methanol as an automotive fuel with special emphasis on 
methanol-gasoline blends. Final report June-October 74, 3:24623 
(PB-270401) 
Methanol from synthesis gas, 3:23330 
Production economics for hydrogen, ammonia, and methanol 
during the 1980-2000 period, 3:24256 (BNL-50663) 
Production economics for hydrogen, ammonia, and methanol 
during the 1890-2000 period, 3:23249 (CONF-761 134-) 
METHANOL/USES 
Computer predicted compression ratio effects on NO/sub x/ 
emissions from a methanol fueled SI engine, 3:24627 
—— of alcohol fuels for vehicle fleet tests, 3:24621 (CONS/ 
2693-1) 
METHYL BROMIDE/RECOVERY 
Recovery of methyl bromide from wheat fumigation by 
adsorption, 3:24509 
METHYL BROMIDE/RECYCLING 
Recovery of methyl bromide from wheat fumigation by 
adsorption, 3:24509 
5-METHYL URACIL 
See THYMINE 
METHYLBENZENE 
See TOLUENE 
METHYLMERCURY/TOXICITY 
Inhibitory and toxic effects of methylmercuric chloride on the cell 
cycle of cultured mammalian cells, 3:25206 (UR-3490/LCP-S5) 
2-METHYLPROPANE/THERMODYNAMIC PROPERTIES 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
MEXICO/ECONOMIC DEVELOPMENT 
Mexico's opportunity: the oil boom, 3:24157 
MEXICO/PETROLEUM INDUSTRY 
Mexico’s opportunity: the oil boom, 3:24157 
MFTF DEVICES/ELECTROMAGNETIC FIELDS 
EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry. User's manual, 
3:25487 (UCID-17621) 
MFTF DEVICES/NEUTRAL BEAM SOURCES 
Negative-ion-based neutral beams and upgraded fusion devices 
(TFTR, MFTF), 3:25536 (UCRL-80405) 
MFTF DEVICES/RESEARCH PROGRAMS 
Mechanical Engineering Department quarterly report, July- 
September 1977, 3:25449 (UCRL-50016-77-3) 
MFTF DEVICES/SAFETY 
Building 431 fire tests, 3:25542 (UCID-17585) 


MFTF DEVICES/SPECIFICATIONS 
Magnetic fusion energy annual report, July 1975-September 1976, 
3:25448 (UCRL-50002-76) 


MFTF DEVICES/SUPERCONDUCTING MAGNETS 
Development work on superconducting coils for a Large Mirror 
Fusion Test Facility (Nb-Ti), 3:25488 (UCRL-50016-77-3) 


MHD CHANNELS/BOUNDARY LAYERS 
Investigation of heat transfer and of boundary layers in the duct of 
an MHD generator at variable temperature of the walls, 3:24376 
Transient behavior of the fluid and electrical properties in the 
page — layer of an MHD channel, 3:24375 (SAND- 
-1 
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MHD CHANNELS/DESIGN 

MHD generator component development. Quarterly report, 

January-March 1977, 3:24370 (FE-2519-1) 
MHD CHANNELS/FLOW MODELS 

Characterization of open-cycle coal-fired MHD generators. 
Quarterly technical summary report No. 2, October 1- 
December 31, 1976 (Negative ion formation, electron/slag 
interaction, and alkali/slag interaction), 3:24364 (ARI-RP-31) 

Characterization of open-cycle coal-fired MHD generators. 
Quarterly technical summary report No. 3, January 1-March 31, 
1977 (Negative ion formation, electron/slag interaction, and 
alkali/slag interaction), 3:24365 (ARI-RP-32) 

Characterization of open-cycle coal-fired MHD generators. 
Revision A. Quarterly technical summary report No. 4, April 1- 
June 30, 1977 (Negative ion formation, electron/slag 
interaction, and alkali/slag interaction), 3:24369 (FE-2478-4) 

Numerical codes for MHD flows. Quarterly technical progress 
report, July-September 1976, 3:24371 (SAND-77-1656) 

Numerical codes for MHD flows. Quarterly technical progress 
report, October-December 1976, 3:24372 (SAND-77-1657) 

Numerical codes for MHD flows. Quarterly technical progress 
report, January-March 1977, 3:24373 (SAND-77-1658) 

—— codes for MHD flows. Quarterly technical progress 

eport, April-June 1977, 3:24374 (SAND-77-1659) 
MHD y CHANNELS/HEAT TRANSFER 

Investigation of heat transfer and of boundary layers in the duct of 

an MHD generator at variable temperature of the walls, 3:24376 
MHD CHANNELS/MATHEMATICAL MODELS 

Critical contributions in MHD power generation. Quarterly 
technical progress report, June 1-August 31, 1976, 3:24341 (FE- 
2215-5) 

MHD generator component development. Quarterly report, 
January-March 1977, 3:24370 (FE-2519-1) 

MHD CHANNELS/PERFORMANCE TESTING 

MHD generator component ap ery Quarterly report, 

January-March 1977, 3:24370 (FE-2519-1) 
MHD CHANNELS/SLAGS 

Numerical codes for MHD flows. Quarterly technical progress 
report, January-March 1977, 3:24373 (SAND-77-1658) 

Numerical codes for MHD flows. Quarterly technical progress 
report, April-June 1977, 3:24374 (SAND-77-1659) 

MHD EAN ELS/TURBULENT FLOW 

Transient behavior of the fluid and electrical properties in the 
turbulent boundary layer of an MHD channel, 3:24375 (SAND- 
77-1952C) 

MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/COORDINATED RESEARCH 

PROGRAMS 

MHD a" conducted at the U-25 Facility (V), 3:24346 (CONF- 
770402-2 

MHD GENERATORS/ELECTRODES 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, April 1-June 30, 1977, 
3:24368 (FE-2248-15) 

MHD GENERATORS/MATERIALS TESTING 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, April 1- June 30, 1977, 
3:24368 (FE-2248-15) 

MHD GENERATORS/SUPERCONDUCTING MAGNETS 

Development program for MHD power generation. Volume 4. 
Superconducting magnet study. Final report, July 1, 1975-June 
30, 1976 (Fabrication procedures and inspection of joints for 
superconducting magnets), 3:24354 (FE-2015-16) 

MHD GENERATORS/TEST FACILITIES 
Monn) conducted at the U-25 Facility (V), 3:24346 (CONF- 
2-2 
MHD POWER PLANTS/ENVIRONMENTAL IMPACTS 

Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 

Environmental considerations in advanced energy conversion 
technology assessments, 3:25156 

Environmental assessment of advanced energy conversion 
technologies, 3:25157 

MHD POWER PLANTS/FUEL FEEDING SYSTEMS 

Proceedings of the conference on coal feeding systems, 3:22785 
(JPL-77-55) 

MHD POWER PLANTS/OPERATION 

Investigation of characteristics of MHD power stations to cover 
— = loads (Combined MHD-steam turbine power plant), 


MILK/PASTEURIZATION 


MHD POWER PLANTS/PERFORMANCE 
Problems of analysis of the power characteristic of a high capacity 
magnetohydrodynamic power station (Combined MHD-turbine 
power plant), 3:24347 
MHD POWER PLANTS/RESEARCH PROGRAMS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
MHD POWER PLANTS/SEED RECOVER 
Simplification of the system for recovery of seed, 3:24360 
MICE 
Effects - autoexhaust and photochemical oxidant on mouse, 
:251 


MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Bell Creek Fiel micellar-polymer pilot demonstration first annual 
report, July 1976-September 1977, 3:23012 (BERC/TPR-77/13) 
E! Dorado Micellar-Polymer Demonstration Project third annual 
report, June 1976-August 1977, 3:23013 (BERC/TPR-7712) 
Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding, Phase B. Quarterly report for the third quarter, 
1977, 3:23015 (SAN/1395-14) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS/BIODEGRADATION 
Relationship of microbial processes to the fate and behavior of 
transuranic elements in soils, plants, and animals, 3:25126 (PNL- 
16 


) 
MICROORGANISMS/ENVIRONMENTAL IMPACTS 
Conceivable perturbations of the CH, and He arene by 
microbial energy conversion on the cycle of atmospheric trace 
gases, 3:2 
MICROPROCESSORS/DESIGN 
MAG MCS-8: a bus-oriented microcomputer, 3:25605 (UCID- 
17656) 


Microprocessor-based data acquisition system incorporating a 
floating-point arithmetic unit for complex mathematical 
computations, 3:24914 (SAND-77-8046) 

MICROPROCESSORS/ELECTRONIC CIRCUITS 

Floating-point arithmetic unit for pro-log based control systems, 

3:25602 (SAND-77-8041) 
MICROPROCESSORS/TESTING 
Checkout procedure for the basic MCS-98 microcomputer 
LEA74-9001-01, 3:25606 (UCID-17658) 
MICROSPHERES/FABRICATION 
Glass microbubble composite foam, 3:24740 (BDX-613-1596(Rev)) 
MICROWAVE RADIATION/MONITORING 

Programmable data acquisition system for microwave calibration, 

3:24985 (BDX-613-1722(Rev.)) 
MICROWAVE RADIATION/POWER METERS 

Programmable data acquisition system for microwave calibration, 

3:24985 (BDX-613-1722(Rev.)) 
MIDDLE GUST EVENT/CRATERS 

Ejecta sizing for MIDDLE GUST test series and a review of 
ejecta dynamics. Final report, 1 August 1975-1 October 1976, 
3:25004 (AD-A-043325) 

MILITARY FACILITIES/ENERGY CONSERVATION 

Energy: no magic a (Energy goals of The Army Corps of 
Engineers), 3:2420: 

Energy 21 ate in the Navy's shore establishment, 3:24203 

MILITARY FACILITIES/ENERGY MANAGEMENT 

Energy: no magic solutions (Energy goals of The Army Corps of 
Engineers), 3:24202 

Energy management in the Navy's shore establishment, 3:24203 

MILITARY FACILITIES/FUEL MANAGEMENT 

Continuing need to establish uniform na for controlling 
and accounting for ground vehicle fuels: Department of 
Defense, 3:24142 (PB-270157) 

MILITARY FACILITIES/TOTAL ENERGY SYSTEMS 

Solar total energy: large scale experiment. Phase II, Fort Hood, 

Texas. Final technical progress report, 3:23420 (TID-28040) 
MILK/FOOD PROCESSING 

Disposal of dairy whey as pig food, 3:24521 

Treatment of milk processing wastes by methane fermentation, 
lagoon, and activated sludge processes, 3:24520 

MILK/PASTEURIZATION 

Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 

Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 





MILKY WAY/RADIANT FLUX DENSITY 


Industrial applications of solar total om. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 

Industrial applications of solar total energy. Volume V. Catalog of 

tual designs. Final report, 3:23416 (SAN/1132-2/5) 
MILKY WAY/RADIANT FLUX DENSITY 

SAS-2 observations of the diffuse gamma radiation in the galactic 
latitude interval 10 deg < absolute b < or equal to 90 deg, 
3:25264 (N-77-28058) 

MILL TAILINGS/ENVIRONMENTAL EFFECTS 

Assay for Pb-210 in the urine of selected residents of Grand 
Junction, Colorado (Relation to environmental radioactivity 
from uranium mill tailings), 3:25196 (COO-3382-16) 

Evaluation of regional effects of effluents from uranium 
production in New Mexico, 3:25098 (UCRL-13803) 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Phillips/United uclear Site, Ambrosia Lake, New 
Mexico, 3:25113 (GJT-13) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Green River Site, Green River, Utah, 3:25115 (GJT-14) 

Phase If Title I engineering assessment of inactive uranium mill 

ili Falls City Site, Falls City, Texas, 3:25117 (GJT-16) 

Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT-17) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, 
Ambrosia Lake, New Mexico, 3:25114 (GJT-13S) 

Summary of the Phase II, Title I a assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT-16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT-17S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

MILL TAILINGS/HEALTH HAZARDS 

Engineering assessment of inactive uranium mill apy © Spook 
site, Converse County, Wyoming. Phase II, Title I, 3:25116 
(GJT-15) 

Evaluation of regional effects of effluents from uranium 

roduction in New Mexico, 3:25098 (UCRL-13803) 
MILL TAILINGS/LAND RECLAMATION 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill ee. Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

Summary of the Phase II, Title I eae assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT-16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT-17S) 

MILL TAILINGS/PHYSICAL PROTECTION DEVICES 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill on Spook Site, Converse County, 
Mos 3:25124 (GJT-15S) 

MILL TAILINGS/RADIATION MONITORING 

Engineering assessment of inactive uranium mill tailings, Spook 
site, Converse County, Wyoming. Phase II, Title I, 3:25116 
(GJT-15) 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Green River Site, Green River, Utah, 3:25115 (GJT-14) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Falls City Site, Falls City, Texas, 3:25117 (GJT-16) 
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Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT-17) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill oy Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, 
Ambrosia Lake, New Mexico, 3:25114 (GJT-13S) 

Summary of the Phase II, Title I —— assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT-16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT-!7S) 

MILL TAILINGS/RADIOACTIVE WASTE DISPOSAL 

Engineering assessment of inactive uranium mill tailings, Spook 
— County, Wyoming. Phase II, Title I, 3:25116 


(GJT-15) 
MILL TAILINGS/STABILIZATION 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Phase II, Title I ——— assessment of inactive uranium mill 
tailings, Phillips/United Nuclear Site, Ambrosia Lake, New 
Mexico, 3:25113 (GJT-13) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

MILL TAILINGS/TRANSPORT 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill ar Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

MILL TAILINGS/USES 

Utilization of waste material as fill in a large scale mining 

operation, 3:24499 
MILL TAILINGS/WASTE PROCESSING 
Rehabilitation of mine wastes in northern Australia: problems and 
approaches, 3:24498 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SAND INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/ECONOMICS 

Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1976, 3:24172 (PB-271089) 

MINERAL INDUSTRY/GLOBAL ASPECTS 

Mining industry and the developing countries (Book, excludes fuel 

sources and construction materials), 3:24182 
MINERAL INDUSTRY. ATIONAL COOPERATION 
Mining industry and the developing countries (Book, excludes fuel 
sources and construction materials), 3:24182 

MINERAL RESOURCES/ AVAILABILITY 

Statistical estimation of global mineral resources, 3:24178 
MINERAL RESOURCES/DEMAND FACTORS 

Long-term resource demand: models for projection, 3:24177 
MINERAL RESOURCES/EXPLOITATION 

Exploitation of many deposits of an exhaustible resource, 3:24173 
MINERAL RESOURCES/GLOBAL ASPECTS 

Mining industry and the developing countries (Book, excludes fuel 
sources and construction materials), 3:24182 

MINERAL WASTES/USES 

Survey of uses of waste materials in construction in the United 
States, 3:24484 (PB-270854) 

Utilization of waste material as fill in a large scale mining 
operation, 3:24499 

MINERAL WASTES/WASTE PROCESSING 

Rehabilitation of mine wastes in northern Australia: problems and 
approaches, 3:24498 

Water recovery from a clay slime, 3:24501 





MAY 31, 1978 


See also BARITE 
BAUXITE 
CLAYS 
GYPSUM 
URANIUM MINERALS 


ZEOLITES 
MINERALS/EXPLORATION 
Nuclear techniques and mineral resources, 1977. Proceedings 
series, 3:23230 (STI/PUB-464) 
MINERALS/GEOCHEMICAL SURVEYS 
Detection of concealed metalliferous deposits, hydrocarbons, and 
explosives (Patent; sampling of surface particles), 3:23007 
/ DISEASES 
Uranium miner lung cancer study. Progress report, July 1, 1976- 
July 1, 1977, 3:25176 (COO-1826-36) 
MINERS/HEALTH HAZARDS 
In vivo scintillation measurements for Pb-210 deposited in the 
skeleton and bioassay for Pb-210 in the urine of former uranium 
miners, 3:25188 (COO-3382-16) 


See also COAL MINES 
UNDERGROUND SPACE 
URANIUM MINES 
MINES/REVEGETATION 
Rehabilitation of mine wastes in northern Australia: problems and 
approaches, 3:24498 
-B CONFIGURATIONS/PLASMA CONFINEMENT 
Helical field configuration for plasma confinement with a very 
deep magnetic well, 3:25388 
MINING 


See also AUGER MINING 
COAL MINING 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ENVIRONMENTAL EFFECTS 
Treatment of acid mine drainage from a pyrite mine, 3:24500 
MINING/GLOBAL ASPECTS 
Mining industry and the developing countries (Book, excludes fuel 
sources and construction materials), 3:24182 
MINING/INTERNATIONAL COOPERATION 
Mining industry and the developing countries (Book, excludes fuel 
sources and construction materials), 3:24182 
MINING EQUIPMENT 
See also CONVEYORS 
CUTTER LOADERS 
Significant advances in French mining technology, 3:24937 
MINING EQUIPMENT/AUTOMATION 
Major developments of the Giproughlemash Institute in the tenth 
ve-year plan, 3:22931 
MINING EQUIPMENT/OPERATION 
Reduced generation of airborne respirable dust through deep- 
cutting continuous miners, 3:22912 (BM-IC-8753) 


MINING EQUIPMENT/OPTIMIZATION 
Mathematical solution of the mining technology of blocks by 
oblique walking of wheel excavators, 3:22940 
MINING EQUIPMENT/PERFORMANCE 
Problems of rock disintegration with drifting machines. Part III. 
The use of knowledge about rock properties for the calculation 
of the disintegration output, 3.22933 
MIRRORS/OPTICAL PROPERTIES 
Dielectric multilayer mirrors for Fabry-Perot interferometers for 
the pen range from 2,350 to 20,000 A, 3:24994 (LA-tr-77-62) 
MIRRORS (MAG C) 


See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 
MISCIBLE-PHASE DISPLACEMENT/STABILITY 
Dis mye ¥ miscible fluid in porous media, 3:23014 (ORNL/ 
MISSILE PROTECTION 
Safety catching device for pipes in missile shielding cylinders of 
nuclear pd lants (Patent), 3:24098 
MISSISSIP’ IL FUELS 
Report on results of audit related to charges for wholesale electric 
service by Mississippi Power and Light Company under fuel 
adjustment clauses filed with the Federal Power Commission, 
3:24311 (TID-28069) 
MISSISSIPPI/OIL SPILLS 
Fate and effects of crude oil on an estuarine pond, 3:25151 


MOLLUSCS/MORPHOLOGICAL CHANGES 


MISSISSIPPI RIVER BASIN/EARTHQUAKES 
Tectonic patterns and earthquakes in the Central Mississippi 
Valley, 3:25237 
MISSISSIPPI RIVER BASIN/TECTONICS 
Tectonic patterns and earthquakes in the Central Mississippi 
Valley, 3:25237 
MISSOURI/AGRICULTURE 
Ozarks Region energy alternatives study. Working paper III. 
Agricultural energy requirements, 3:24222 
MISSOURI/ECONOMIC DEVELOPMENT 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
MISSOURI/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working paper XVI. 
Energy demand projections, 3:24221 
MISSOURI/ENERGY SUPPLIES 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
MISSOURI/GEOLOGIC STRUCTURES 
Geological and geophysical studies in the New Madrid, Missouri 
and Charleston, South Carolina seismic areas, 3:25236 
MISSOURI/GEOPHYSICAL SURVEYS 
Geological and geophysical studies in the New Madrid, Missouri 
and Charleston, South Carolina seismic areas, 3:25236 
MISSOURI/POWER GENERATION 
Ozarks Region energy alternatives study. ae paper II. 
Power Generation energy requirements, 3:2432 
MITR REACTOR/NEUTRON SPECTRO) 
Low temperature and neutron rr studies. Progress report, 
— 1976-August 1977, 3:24016 (COO-3342-6) 
MIU: 
(Modular Integrated Utility Systems.) 
MIUS/CONTROL SYSTEMS 
Mius integration and subsystem test (MIST) data system, 3:24544 
(N-77-28037) 
MIUS/COST BENEFIT ANALYSIS 
Feasibility study of an integrated energy/utility system at the 
University of Florida, 3:24541 
MIUS/FEASIBILITY STUDIES 
Feasibility study of an integrated energy/utility system at the 
University of Florida, 3:24541 
MIUS/SYSTEMS ANALYSIS 
Mius integration and subsystem test (MIST) data system, 3:24544 
(N-77-28037) 
MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
Development studies on conversion of methanol and related 
oxygenates to gasoline, 3:23302 (TID-27753) 
MOBIL M-GASOLINE PROCESS/COMPARATIVE 
EVALUATIONS 
Research guidance studies to assess gasoline from coal by 
methanol-to-gasoline and sasol-type Fischer-Tropsch 
technologies. Monthly report, November 1977, 3:23300 (FE- 
2447-12) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MOLASSES/FERMENTATION 
Cassava fuel alcohol in Brazil (Energetics and economics; 
—— with ethanol from sugar cane and molasses), 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/ELECTRONIC STRUCTURE 
One and two electron integrals over Cartesian Gaussian functions, 
3:25280 (UCRL-13791) 
MOLECULES/ENERGY LEVELS 
Multiphoton resonances, 3:25281 (UCRL-79177) 
MOLECULES/PHOTOELECTRON SPECTROSCOPY 
Multiphoton resonances, 3:25281 (UCRL-79177) 
MOLLUSCS 
See also OYSTERS 
MOLLUSCS/METABOLISM 
Accumulation, release, and distribution of benzo[a]pyrene-'*C in 
the clam Rangia cuneata, 3:25213 
Preliminary observations on the mode of accumulation of No. 2 
fuel oil by the soft shell clam, Mya arenaria, 3:25212 
MOLLUSCS/MORPHOLOGICAL CHANGES 
Morphological anomalies in adult oyster, scallop, and Atlantic 
silversides exposed to waste motor oil, 3:25214 





MOLTEN SALT FUELED REACTORS/CONTAINMENT 


MOLTEN SALT FUELED REACTORS/CONTAINMENT 
Process and structure of containment of molten salt reactors 
(Patent), 3:23812 
MOLTEN SALT FUELED REACTORS/REACTOR COOLING 
SYSTEMS 


Pipes for the transport of hi ily corrosive fluids at high 


rature py 3:238 
MOLTEN SALT REACTORS 


See also MOL TEN S. SALT FUELED REACTORS 
MOLTEN SALT REACTORS/COMPARATIVE 
EVALUATIONS 
Comparison of advanced reactor potentials, 3:23801 
MOL SALTS/LATENT HEAT STORAGE 
Latent heat thermal a! bey systems above 450°C, 3:24115 
MOLYBDENUM/BIO: FFECTS 
Trace elements: analysis of their potential impact from a coal 
gasification facility, 3:22891 (GFERC/IC-77/1) 
MOLYBDENUM/EROSION 
Erosion of different first wall and limiter materials by low energy 
hydrogen ions, 3:24724 (EUR-5602) 
MOLYBDENUM/ION-ATOM COLLISIONS 
Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 
MOLYBDENUM/LASER RADIATION 
Laser irradiation of metals and alloys. Final report, 1 April 1975- 
30 June 1976, 3:24686 (AD-A-043186) 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
In-situ field-ion microscope study of the recovery behavior of 
heavy metal ion-irradiated tungsten, tungsten (rhenium) alloys 
and molybdenum (30 keV W* and Mo* ), 3:24722 (COO-3158- 


60) 
MOLYBDENUM ALLOYS 
See also HASTELLOYS 
INCONEL 718 
STAINLESS STEEL-316 
UDIMET ALLOYS 
MOLYBDENUM ALLOYS/MICROSTRUCTURE 
Consideration of catalyst pore structure and asphaltenic sulfur in 
the desulfurization of resids, 3:23041 
MOLYBDENUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 


ir study of the monoperoxo molybdate complexes K2[MoO(O2)F,] 
and [(NH.)sF][MoO(O2)F4], 3:24761 
MOLYBDENUM PHOSPHIDES/MAGNETIC SUSCEPTIBILITY 
Superconductivity, magnetic susceptibility, and electronic 
properties of amorphous (Mo/sub 1-x/Ru/sub x/)soP20 alloys 
obtained by liquid quenching, 3:24748 (CALT-822-99) 
MOLYBDENUM PHOSPHIDES/SUPERCONDUCTIVITY 


Superconductivity, magnetic s tibility, and electronic 
properties of amorphous —s 1-x/Ru/sub x/)soP20 alloys 
obtained by liquid quenching, 3:24748 (CALT-822-99) 

MONITORS (FAI ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/DESIGN 
Outline of ‘Monju’ coordinated design, (3), 3:23869 
MONJU REACTOR/REACTOR COMPONENTS 
Reactor system components of Japan's fast breeder reactors, 
:23884 


MONJU REACTOR/REACTOR COOLING SYSTEMS 
LMFBR coolant system components development in Japan, 
3:23880 
MONOCHROMATORS/DESIGN 
Separated function focusing monochromator system for 
synchrotron radiation, 3:24962 (BNL-23353) 
MONOCHROMATORS/PERFORMANCE 
Separated function focusing monochromator system for 
synchrotron radiation, 3:24962 (BNL-23353) 
MONSANTO SYSTEM 
See LANDGARD PYROLYSIS SYSTEM 
MONTANA/COAL DEPOSITS 
Geology of the Tongue River Member, Fort Union Formation of 
eastern Montana, 3:22904 (CONF-7604140-) 
MONTANA/NATURAL GAS DEPOSITS 
Rock geometry/mechanics study of the western tight gas 
reservoirs, 3:23087 (UCRL-13778) 
MONTANA/TAXES 
Taxation of surface and underground coal mining in western 
states. Special report to the governors, 3:23002 (PB-270425) 
MONTANA/URANIUM DEPOSITS 
Preliminary study of uranium favorability of the Boulder 
batholith, Montana, 3:23133 (GJBX-5(78)) 
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MOTORCYCLES/EXHAUST GASES 
Effect of driver mass tolerance on motorcycle emissions and fuel 
economy. Technical support report, 3:24598 (PB-270720) 
Effect of dynamometer inertia increment and power setting on 
emissions and fuel economy for motorcycles. Technical support 
report, 3:24599 (PB-270721) 
EPA-Kawasaki emission measurement comparison test program. 
Technical support report, 3:24601 (PB-270853) 
MOTORCYCLES/FUEL ECONOMY 
Effect of driver mass tolerance on motorcycle emissions and fuel 
economy. Technical support report, 3:24598 (PB-270720) 
Effect of dynamometer inertia increment and power setting on 
emissions and fuel economy for motorcycles. Technical support 
report, 3:24599 (PB-270721) 
EPA-Kawasaki emission measurement comparison test program. 
Technical support report, 3:24601 (PB-270853) 
MULE DEER 
See DEER 
MULTI-CHANNEL ANALYZERS/CALIBRATION 
Multi-channel neutral analyzer-system, 3:25397 (UCID-17584) 
MULTI-CHANNEL ANALYZERS/MANUALS 
Operations manual for the megachannel gamma-ray coincidence 
system (Use with PDP-8 computer), 3:24977 (UCID-17603) 
MULTIPERIPHERAL MODEL/REGGE TRAJECTORIES 
Self-consistent model calculations of the ordered S-matrix and the 
cylinder correction, 3:25317 (LBL-7235) 
MULTIPLEXERS/ELECTRIC GENERATORS 
Exact 60 cycle power generation at any meee. 3:24916 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS/AVALANCHE 
QUENCHING 
Avalanche localization and its effects in proportional counters, 
3:24966 (BNL-23453) 
MULTIWIRE PROPORTIONAL CHAMBERS/IMAGE 
CONVERTERS 
Elimination of image blurring due to double scatter events in y 
imaging MWPC detectors, 3:24968 (LBL-6436) 
MULTIWIRE PROPORTIONAL CHAMBERS/READOUT 
SYSTEMS 
Recent improvements to RC-line encoded position-sensitive 
proportional counters, 3:24967 (CONF-771077-5) 
MUNICH RESEARCH REACTOR 
See FRM REACTOR 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Energy recovery from sanitary landfills: a review, 3:23315 
Heat treatment for increasing methane yields from organic 
materials, 3:23318 
Methane from urban wastes: process requirements, 3:23316 
Potential for methane production from organic wastes, 3:23326 
MUNICIPAL WASTES/BIOSYNTHESIS 
Biogas. Energy from waste products, 3:23312 
MUNICIPAL WASTES/CHEMICAL COMPOSITION 
Composition and quantity of domestic garbage generated in the 
greater Melbourne area, 3:24557 
MUNICIPAL WASTES/FERMENTATION 
Feedstocks for large-scale fermentation processes, 3:23324 
MUNICIPAL WASTES/GASIFICATION 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
MUNICIPAL WASTES/HEAT RECOVERY 
Municipal waste is a neglected energy source, 3:24560 
MUNICIPAL WASTES/IN-SITU PROCESSING 
Energy recovery from sanitary landfills: a review, 3:23315 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
MUNICIPAL WASTES/PRODUCTION 
Composition and quantity of — garbage generated in the 
greater Melbourne area, 3:245 
MUNICIPAL WASTES/PYROLYSIS 
—— of garbage: the Landgard solid waste disposal system, 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE-77-15) 
MUNICIPAL WASTES/RECYCLING 
a slagging pyrolysis solid waste disposal system, 
European developments in the recovery of energy and materials 
from municipal solid waste. Final report, 3:24545 (PB-270219) 
Management of municipal solid wastes. A review, 3:24552 
Recovery of waste glass cullet for recycling purposes by means of 
electro-optical sorters, 3:24550 
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Resource recovery: the magnetic separation and recycling of steel 
cans collected from solid wastes, 3:24553 
Total resource recovery and fuel production from municipal solid 
waste, 3:24566 
Trash or treasure, 3:24558 
MUNICIPAL WASTES/USES 
Survey of uses of waste materials in construction in the United 
States, 3:24484 (PB-270854) 
MUNICIPAL WASTES/WASTE DISPOSAL 
Andco-Torrax slagging pyrolysis solid waste disposal system, 
3:24921 
Management of municipal solid wastes. A review, 3:24552 
Municipal waste is a neglected energy source, 3:24560 
Refuse to power, 3:23615 (NP-22375) 
MUNICIPAL WASTES/WASTE MANAGEMENT 
European developments in the recovery of energy and materials 
from municipal solid waste. Final report, 3:24545 (PB-270219) 
Land application of waste materials (Book; 21 papers), 3:24184 
MUNICIPAL WASTES/WASTE PROCESSING 
Combined algae production: wastewater treatment and 
reclamation systems, 3:23390 
Economical recovery of fermentation products from cellulose 
wastes via acid hydrolysis, 3:24559 
Management of municipal solid wastes. A review, 3:24552 
Ozonation of treated wastewaters, 3:24564 
MUNICIPAL WASTES/WELL DRILLING 
Energy recovery from sanitary landfills: a review, 3:23315 
MUON PAIRS/PARTICLE PRODUCTION 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, m@~, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
MUON REACTIONS/CAPTURE 
Muon capture by light nuclei (Review, meson exchange effects), 
3:25326 
MUONS/LEPTONIC DECAY 
pp —e + ¥: why so interesting (Muon number violation), 3:25313 
(SLAC-PUB-1935) 
MUSSELS 
See MOLLUSCS 


NAPHTHA/DESULFURIZATION 
Process for desulfurizing and blending naphtha (Patent), 3:23034 
NAPHTHENES 
See CYVCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY PLAN 
Energy and the alternatives (Review), 3:24233 
NATIONAL ENERGY PLAN/EVALUATION 
Evaluation of the National Energy Plan (Analysis and comment 
by GAO), 3:24229 (PB-270172) 
NATIONAL ORGANIZATIONS 
See also UNITED KINGDOM ORGANIZATIONS 
NATIONAL ORGANIZATIONS/RESEARCH PROGRAMS 
Role of national laboratories in energy research, development, and 
demonstration (33 ERDA laboratories), 3:24186 (CONF- 
7609 133-) 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/MATHEMATICAL MODELS 
Computational and experimental methods for enclosed natural 
convection, 3:23916 (SAND-77-0645) 
NATURAL DRAFT COOLING TOWERS/CONFIGURATION 
Natural draft dry-type cooling tower for steam power plants 
(Patent), 3:23605 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 


Natural gas to secure energy supply also after the year 2000, 
3:24254 


NATURAL GAS/AVAILABILITY 


Gas su Se ae of interstate natural gas pipeline companies, 1975, 
6 (TID-28100) 
wabenar GAS/CALORIFIC VALUE 


Changing in natural gas quality - development in domestic 
production and imports, 3:23101 


NATURAL GAS INDUSTRY/TRADE 


NATURAL GAS/CHEMICAL COMPOSITION 
Changing in natural gas quality - development in domestic 
production and imports, 3:23101 
NATURAL GAS/COMPATIBILITY 
Blending of hydrogen in natural gas distribution systems, 3:23289 
(CONF-761 134-) 
NATURAL GAS/CONSUMPTION RATES 
Fuels and energy data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 
NATURAL GAS/COST 
Oil and gas replacement cost: development and production. 
Volume I. Discussion of methodology, exhibits, and projections. 
Final report, 3:23051 (TID-28043/1) 
Oil and gas replacement cost: development and production. 
Volume II. Exhibits. Final report, 3:23052 (TID-28043/2) 
NATURAL GAS/DATA COMPILATION 
Oil and gas developments in Pennsylvania in 1976 (Booklet), 
3:24250 
NATURAL GAS/DEMAND FACTORS 
Dynamic models of the industrial demand for energy, 3:24210 
(EPRI-EA-580) 
NATURAL GAS/DRYING 
Gas treating process (Patent), 3:23091 
NATURAL GAS/FORECASTING 
Gas supplies of interstate natural gas pipeline companies, 1975, 
3:23086 (TID-28100) 
NATURAL GAS/MARKET 
Situation of the energy market (German Federal Republic, 1976), 
3:24244 
NATURAL GAS/PRODUCTION 
Oil and gas laws in Tennessee (Booklet), 3:24251 
NATURAL GAS/RESEARCH PROGRAMS 
1977 research and development, 3:24255 
NATURAL GAS/STANDARDIZATION 
Changing in natural gas quality - development in domestic 
production and imports, 3:23101 
NATURAL GAS/STORAGE 
Seasonal energy storage requirements, 3:24444 (CONF-761134-) 
NATURAL GAS/TRANSPORT 
Offshore-liquefaction of natural gas or subsea pipeline transport , 
3:23094 (AED-Conf-76-203-002) 
NATURAL GAS DEPOSITS/GEOLOGY 
Rock geometry/mechanics study of the western tight gas 
reservoirs, 3:23087 (UCRL-13778) 
NATURAL GAS DEPOSITS/GLOBAL ASPECTS 
World coal, gas, and oil: where it is; who owns it; its future 
importance (World reserves by major country), 3:22911 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 
Hydraulic fracturing method using sintered bauxite propping 
agent (Patent), 3:23018 
NATURAL GAS DEPOSITS/NEUTRON LOGGING 
Neutron absorption and oxygen log for measuring hydrocarbon 
fluid content of formation (Patent), 3:23009 
NATURAL GAS DEPOSITS/NEUTRON-NEUTRON LOGGING 
Effect of the depth of occurrence of oil and gas collectors on their 
neutron moderation properties, 3:23011 
NATURAL GAS DEPOSITS/STRATIGRAPHY 
Rock geometry/mechanics study of the western tight gas 
reservoirs, 3:23087 (UCRL-13778) 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/CHARGES 
Federal role in natural gas distribution rate structure reform. Final 
report, 3:24253 (PB-270457) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ECONOMIC POLICY 
Three phases of the evolution of the Algerian policy for natural 
gas sales, 3:23097 
NATURAL GAS INDUSTRY/INFORMATION NEEDS 
Industry's appraisal of gas technology, 3:23088 
NATURAL GAS INDUSTRY/PLANNING 
OCS analytical model. Final report, November 1, 1976-April 30, 
1977, 3:23006 (SDC/MRI-2345-017) 
NATURAL GAS INDUSTRY/REGULATIONS 
Legislative view of state and local regulatory processes, 3:24227 
(CONF-7609133-) 
State regulatory processes (Texas), 3:24226 (CONF-7609133-) 
NATURAL GAS INDUSTRY/RESEARCH PROGRAMS 
1977 research and development, 3:24255 
NATURAL GAS INDUSTRY/TRADE 
Three phases of the evolution of the Algerian policy for natural 
gas sales, 3:23097 





NATURAL GAS WELLS/ACIDIZATION 


NATURAL GAS WELLS/ACIDIZATION 
Method for acidizing subterranean formations (Patent; fracture- 
acidization), 3:23016 
Method for wy subterranean formations (Patent; fracture- 
acidizing), 3:2301 
NATURAL GAS WELLS/CORROSION PROTECTION 
Completing wells in deep reservoirs containing fluids that are hot 
om corrosive (Patent), 3:23090 
NATURAL GAS WELLS/FLUID INJECTION 
Method for gaseous sand consolidation treatment of weak gas 
sands (Patent; using silicon halide vapor), 3:23096 
NATURAL GAS WELLS/WELL STIMULATION 
LLL Gas Stimulation Program. Quarterly progress report, July- 


tember 1977, 3:23089 (UCRL-50036-77-3 
NA RUBBER/BIOSYNTHESIS 
Electron microscopy of hydrocarbon production in parthenium 
argentatum (guayule), 3:23379 (LBL-5688) 


NA 
(Use for geothermal steam that contains incondensible gases (typically 
CO, and H2S) with minor amounts of other gases.) 
NATURAL STEAM/DEPLETION AN 
Reich, A.E. et al. vs Commissioner of Internal Revenue and G.D. 
Rowan et al. vs Commissioner of Internal Revenue. U.S. Court 
of Appeals, Ninth Circuit. January 21, 1972 (Judicial 
interpretation of IRS tax regulations relative to depletion 
allowance for geothermal well drilling and development; 26 
CFR 1.263(c), 1.611(a), and 1.613(b)), 3:23500 
NAVIGATIONAL INSTRUMENTS/USES 
Very low frequency navigation system as a research tool, 3:25051 
(BNWL-2100(Pt.3)) 
NEODYMIUM/CRYSTAL FIELD 
Crystal field in liquid rare earth metals, 3:24666 
NEODYMIUM 142/ENERGY LEVELS 
(*He,n) reaction studies near N = 82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
NEODYMIUM 142 TARGET/HELIUM 3 REACTIONS 
(*He,n) reaction studies near N = 82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
NEODYMIUM ALLOYS/CRYSTAL FIELD 
Crystal field and physical properties of RXs compounds, 3:24675 
NEODYMIUM ALLOYS FACTORS 
Rare earth wave function determination by polarized neutron 
diffraction in REAh, 3:24661 
NEODYMIUM ALLOYS/LAVES PHASES 
m reorientations in the rare earth-cobalt Laves phases, 3:24678 
DYMIUM COMPLEXES/CHEMICAL PREPARATION 
om reductive lanthanide chemistry. I. Reaction of 
lanthanide atoms with 1,3-butadienes, 3:24774 
NEODYMIUM COMPLEXES/CHEMICAL PROPERTIES 
Nonaqueous reductive lanthanide chemistry. I. Reaction of 
lanthanide atoms with 1,3-butadienes, 3:24774 
NEODYMIUM LASERS/COLLIMATORS 
Fast optical shutters for Nova, a high power fusion laser, 3:25553 
(UCRL-79699) 
NEODYMIUM LASERS/DESIGN 
Laser system having frequency doubling (Patent), 3:24866 
NEODYMIUM LASERS/LINE WIDTHS 
An internal phonon theory for the thermal dependence of 
on393) in Nd(+3) YAG. Technical report, 3:24850 (AD-A- 
NEODYMIUM LASERS/OPTICAL PUMPING 
Performance of large xenon flashtubes for Nd: glass disc lasers. 
Technical report No. B-4420 (For laser-excited fusion studies), 
3:24857 (UCRL-13648-1) 
Performance of large xenon flashtubes for Nd: glass disc lasers: 
Phase 2. Technical report No. B-4436, 3:24858 (UCRL-13648-2) 
NEOMYCIN 
See ANTIBIOTICS 
NEON/ELECTRONIC STRUCTURE 
Formation and decay kinetics of the 2p levels of neon, argon, 
ton, and xenon produced by electron-beam pulses, 3:24807 
NEON IOLYSIS 
Formation and decay kinetics of the 2p levels of neon, argon, 
krypton, and xenon produced by electron-beam pulses, 3:24807 
NEON 18/ENERGY LEVELS 
Quadrupole contributions to pion double = charge exchange 
scattering (Cross sections, level paths), 3:25332 (TID-27909) 
NEON IONS/IONIZATION 
Production of nitrogen, oxygen, neon, and argon nuclei in the 
—* electron-beam ion source, 3:25273 (UCRL-Trans- 
1 


NEOPLASMS/CHEMOTHERAPY 
Mechanisms of reduction of antitumor drug toxicity by liposome 
encapsulation, 3:25222 (CONF-770989-1 
NEOPLASMS/DIAGNOSTIC TECHNIQUES 
Clinical pathology in the 1980's by oy ama parameters 
and flow cytometry, 3:25169 (UCRL-80255) 
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NEOPLASMS/MATHEMATICAL MODELS 

Conditioned random walk with applications (Cell growth 

kinetics), 3:25163 (LA-6990-M$} 
NEOPLASMS/RADIOINDUCTION 

Risks for cancer induction by pion radiation in the peak- and 
plateau region, 3:25186 (LA-tr-77-77A) 

Study of the lifetime health and mortality experience of employees 
of ERDA contractors. Final report No. 1b August 1, 19 6-duly 
31, 1977, 3:25180 (COO-3428-8) 

UM/ION EXCHANGE 

Anion-exchange affinage of plutonium and neptunium durin, 

extraction reprocessing of WWER —— fuel elements, 3:23165 

UM TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
culational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data eee ee descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
o1.15)(Pt.D)) 
ALLOYS/AMORPHOUS STATE 

Development and initial characterization of amorphous metals 

rich in W and/or Re, 3:24648 (UCRL-13787) 
ETHERLANDS/DARRIEUS ROTORS 


N 
Pro of measurements of the Dutch experimental wind 
fant with vertical axis, 3:23575 as 
NETHERLANDS/WIND POWER PLANTS 
——* national research programme on wind energy, 
NEUTRAL ATOM BEAM INJECTION 
Injection scenarios for TNS, 3:25538 
NEUTRAL ATOM BEAM INJECTION/MATHEMATICAL 
MODELS 
Nuclear design calculations for the TFTR neutral beam injectors, 
3:25521 (CONF-771109-81) 
NEUTRAL BEAM SOURCES 
See also TON SOURCES 
Negative-ion-based neutral beams and u 
CFTR, MFTPF), 3:25536 (UCRL- 
Possible neutral beam requirements for TFTR upgrades, 3:25515 
(CONF-770940-15) 
NEUTRAL BEAM SOURCES/ACCELERATORS 
Design and fabrication of an ion accelerator for TFTR-type 
neutral beam systems, 3:25528 (LBL-6374) 
NEUTRAL BEAM SOURCES/BEAM DUMPS 
Design of the calorimeter and beam dump for the TFTR 
jes neutral beam injector, 3:25534 (UCRL-79720) 
NEUTRAL BEAM SOURCES/BEAM EXTRACTION 
ors amd shaped large area plasma source, 3:25527 (LBL- 
NEUTRAL BEAM SOURCES/CALORIMETERS 
Design of the Tokamak Fusion Test Reactor calorimeter, 3:25531 
(UCRL-50016-77-3) 
NEUTRAL BEAM SOURCES/CRYOPUMPS 
Cryopump, neutral-beam — test, 3:25526 (LBL-5943) 
NE L BEAM SOURCES/DESIGN 
Development of the TFTR neutral beam injection system, 3:25523 
(CONF-771129-7) 
Neutral beam system for an ignition tokamak, 3:25518 (CONF- 
771029-177) 
NEUTRAL BEAM SOURCES/ELECTRODES 
Protection of neutral-beam accelerator electrodes from spark 
discharges, 3:25519 (CONF-771029-183) 
NEUTRAL BEAM SOURCES/MAINTENANCE 
GAC-ANL TNS scoping studies. Status rt for FY-77, 
October 1, 1976-September 30, 1977. Volume VII. Remote 
maintenance system, 3:25575 (GA-A-14614(Vol.7)) 
NEUTRAL BEAM SOURCES/MONITORING 
Neutral injection beam power monitor, 3:25530 (PPPL-1407) 
NEUTRAL BEAM SOURCES/PERFORMANCE 
"> foe Ion Neutral Source (IPINS), 3:25535 (UCRL- 
Magnetic fusion energy annual report, July 1975-September 1976, 
3:25448 (UCRL- -76) i J - 
NEUTRAL BEAM SOURCES/REFRIGERATION 
Cc — supplies for the TFTR neutral beam line cryopanels, 
:25565 ( F-771029-159) 
NEUTRAL BEAM SOURCES/SPECIFICATIONS 
Neutral beam ae system for the Tokamak Fusion Test 
Reactor, 3:25533 (UCRL-79707) 
Tokamak Fusion Test Reactor neutral beam injection system 
vacuum chamber, 3:25532 (UCRL-79706) 
NEUTRAL BEAM SOURCES/TEST FACILITIES 
Facility for the testing of the TFTR prototype neutral beam 
injector, 3:25529 (LBL-6376) 
NEUTRAL BEAM SOURCES/VACUUM SYSTEMS 
Cryo vmping system for TFTR neutral beam injectors, 3:25581 
(UCRL-79708) 


led fusion devices 
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(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 

NEUTRAL CURRENTS/WEINBERG-SALAM GAUGE MODEL 

What we know and what we want to know about the weak 


RAMS 
— take long range neutrino detector program, 3:25255 (UPR- 
7-E) 


NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
a INTERACTIONS/CHARGED 


ing pts 0 and antineutrino scattering (Review), 3:25301 
SUTING NUCLEON INTERACTIONS/INCLUSIVE 
Com: neutrino and antineutrino scattering (Review), 3:25301 
NE NO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Comparing neutrino and antineutrino scattering (Review), 3:25301 
tons as om robe of hadronic structure (Lectures), 3:25308 
SLAC-PUB- 1732) 
NEUTRINO-NUCLEON INTERACTIONS/REVIEWS 
Neutrino production of new” particles in bubble chambers, 
3:25298 (BNL-23676) 
NEUTRON BEAMS/FOCUSING 
Device for guiding a subthermal neutron beam and focussing 
device made of micro-neutron guides (Patent), 3:24036 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTORS 
See also FISSION FOIL DETECTORS 
Method and apparatus for monitoring flux deviations in a nuclear 
reactor (Patent), 3:23742 
NEUTRON DIFFRACTOMETERS/DESIGN 
Design study of a time of flight small-angle diffractometer for a 
neutron source, 3:24974 (CONF-771077-4) 
NE ON DOSIMETRY/DIELECTRIC TRACK DETECTORS 
Neutron dosimetry using electrochemical etching, 3:24970 
(CONF-770720-9) 
NEUTRON DOSIMETRY/MICRODOSIMETRY 
en ong and application of the electrochemical track etching 
ed Progress oe 3:23212 (TID-28051) 
UTER CALCULATIONS 


"Faaieune program for mathematical evaluation of the Rocky 
Flats nuclear accident dosimetry system, 3:25183 (RFP-2580) 
NEUTRON FLUENCE/NEUTRON DOSIMETRY 
7s activation dosimetry at energies below 1 MeV (Theoretical 
. , 3:24971 (CONF-771036-5) 
IN REACTIONS/CAPTURE 
"he neutron capture cross sections of }*°Tm, *Ir, #**Ir, and 
18Tu for 3 S E/sub n/ S 2000 keV, 3:25358 (LA-7024-MS) 
Fast neutron — cross sections of '®Tm, *Ir, Ir, and 
181_u for 3 S E/sub n/ = 2000 keV, 3:25358 (LA-7024-MS) 
NEUTRON REACTIONS/DATA ANALYSIS 
Applied nuclear data research and development. Progress report, 
July 1-September 30, 1977, 3: ay (LA-7066-PR) 
NEUTRON REACTIONS/FISSIO 
Neutron spectroscopy. Progress - Ail 1 October 1976-30 
September 1977 (Summary of research progress in neutron 
spectroscopy at the Columbia University Department of 
Mechanical and Nuclear Engineering), 3:25363 (COO-2176-45) 
Systematics of neutron-induced fission cross sections over the 
energy range 0.1 through 15 MeV, and at 0.0253 eV, 3:25364 
(UCID-17509-2 
NEUTRON REACTIONS/NUCLEAR DATA COLLECTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
Neutron-induced angular and energy distributions: graphical 
experimental data, 3:25324 (UCRL-50400(Vol. 19) 
°NE ON REACTIONS/PICKUP REACTIONS 
Fast neutron capture cross sections of ‘Tm, Ir, 1 Ir, and 
18Lu for 3 S E/sub n/ = 2000 keV, 3:25358 (LA-7024-MS) 
NEUTRON REACTIONS/THERMAL FISSION 
Neutron spectroscopy. Progress report, 1 October 1976-30 
September 1977 (Summary of research progress in neutron 
spectroscopy at the Columbia University Department of 
Mechanical and Nuclear Engineering), 3:25363 (COO-2176-45) 
NEUTRON SPECTROMETERS/MODIFICATIONS 
Low temperature and neutron physics studies. Progress report, 
September 1976-August 1977 (MIT Research Reactor), 3:24016 
(COO-3342-6) 


NICKEL/ABUNDANCE 


NEUTRON STARS/COOLING 
Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25253 (COO-3001-184) 
NEUTRON STARS/KINETICS 
Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25257 
NEUTRON STARS/MASS 
Presupernova evolution of massive stars, 3:25254 (UCRL-80460) 
NEUTRON STARS/STAR EVOLUTION 
Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25253 (COO-3001-184) 
NEUTRON TRANSPORT THEORY 
Transport and reactor theory. Progress report, July 1-September 
30, 1977, 3:23915 (LA-7025-PR) 
NEUTRON-NEUTRON LOGGING 
Effect of the depth of occurrence of oil and gas collectors on their 
neutron moderation properties, 3:23011 
NEUTRONS 
See also COLD NEUTRONS 
FAST NEUTRONS 
NEUTRONS/BIOLOGICAL RADIATION EFFECTS 
Risks for cancer induction by pion radiation in the peak- and 
plateau region, 3:25186 (LA-tr-77-77A) 
NEUTRONS/INELASTIC SCATTERING 
Neutron inelastic scattering study of the compound CeAls, 
3:24670 
NEW HAMPSHIRE/WOOD 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
NEW MEXICO/AIR POLLUTION 
Evaluation of regional effects of effluents from uranium 
production in New Mexico, 3:25098 (UCRL-13803) 
NEW MEXICO/COAL DEPOSITS 
Stratigraphy of the coals of the San Juan basin, 3:22901 (CONF- 
7604140-) 
NEW MEXICO/COAL RESERVES 
Trinidad-Raton basins: a model coal resource evaluation program, 
3:22900 (CONF-7604140-) 
NEW MEXICO/HOT-DRY-ROCK SYSTEMS 
Report on the LASL hot-dry-rock geothermal project, 3:23541 
(NP-22783) 
NEW MEXICO/NATURAL GAS DEPOSITS 
Rock geometry/mechanics study of the western tight gas 
reservoirs, 3:23087 (UCRL-13778) 
NEW MEXICO/RESEARCH PROGRAMS 
Bibliography: publications of the New Mexico af Institute at 
the University of New Mexico, 3:24141 (NMEI-76-167D) 
NEW MEXICO/TAXES 
Taxation of surface and underground coal mining in western 
states. Special report to the governors, 3: 23002 (PB-270425) 
NEW MEXICO/URANIUM DEPOSITS 
Preliminary study of the favorability for uranium in the Madera 
Limestone, and Cutler and Chinle Formations of the Sierra 
Nacimiento-Jemez Mountains area, New Mexico, 3:23132 
(GJBX-4(78)) 
NEW MEXICO/WATER POLLUTION 
Evaluation of regional effects of effluents from uranium 
production in New Mexico, 3:25098 (UCRL-13803) 
NEW YORK 
See also NEW YORK CITY 
NEW YORK/GEOLOGIC FAULTS 
Recent results of seismic risk analyses in the Northeast United 
States, 3:25235 
NEW YORK/OIL SPILLS 
Persistence and effects of light fuel oil in soil, 3:23072 
NEW YORK/WIND POWER 
Wind energy development potential for the Niagara Frontier 
Transportation Authority: 3 ye 3:23562 (NP-22617) 
NEW YORK/WIND POWER P. 
Wind energy development potential for the Niagara Frontier 
Transportation Authority: pre-proposal, 3:23562 (NP-22617) 
NEW YORK CITY/FAILURES 
Electric system disturbance on the Consolidated Edison Company 
of New York, Inc., System. Staff report on July 13-14, 77 
3:24312 (TID-28134) 
NEW YORK CITY/POWER SYSTEMS 
Electric system disturbance on the Consolidated Edison Com — aad 
of New York, Inc., System. Staff report on July 13-14, 19 
3:24312 (TID-28134) 
NEW ZEALAND/ELECTRIC POWER 
Assessment of retail electricity tariffs and the application of 
rationalization, 3:24315 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL/ABUNDANCE 
Trace metal speciation in saline waters affected by geothermal 
brines, 3:23493 (UCRL-13790) 





NICKEL/CATALYTIC EFFECTS 


a ewe nay EFFECTS 
ay sa gasification of carbon with steam, carbon dioxide, and 
aa ransition metals in Group VIII), 3:22819 
ICAL ANALYSIS 
“ee metals in Chesapeake Bay sediments. Technical completion 
July 1972-June 1975, 3:25141 (PB-270655) 
NIC. COATINGS 
—— a soeer or nickel coats W-base composites, 3:24635 
-701 
NICKEL/MATERIALS RECOVERY 
Ammonium-carbonate leaching of metal values from water- 
treatment sludges. Final report, 3:24486 (PB-271014) 
Review of methods of ———s — in electrolytes of 
electrolytic cope _ 2 
NICKEL/P. 
Surface structure — Te eaedicns of gasification catalyst 
— Quarterly report, May-July 1977, 3: 22768 (FE- 


9-6) 
NICKEL/REDUCTION 
Surface structure and mechanisms of gasification catalyst 
rye Quarterly report, May-July 1977, 3: 29768 (FE- 


NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOYS 


HAYNES ALLOYS 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/COMBUSTION PROPERTIES 
——— materials evaluation for oxy eS centrifugal 
compressors, 3:22741 (CONF-77102 
NICKEL ALLOYS/CORROSION PRODUCTS 
Supplementary experiments concerning the influence of CuNi20Fe 
> ee behavior of galvanized tubing in warm waters, 
NICKEL ALLOYS/HYPERFINE STRUCTURE 
be field effects in Dy2Ni:7 from Moessbauer spectrscopy, 


NICKEL ALLOYS/PERMEABILITY 
Transport and thermodynamic properties of solids. Final report, 
3:24690 (COO- 1436-48) 
NICKEL ALLOYS/PROTECTIVE COATINGS 
Examination of copper or nickel coats W-base composites, 3:24635 
(LA-7019-MS) 
NICKEL ALLOYS/SOLUBILITY 
Phase relations in the LaNi/sub 5-x/Cu/sub x/, LaNi/sub x/ and 
related systems, 3:24688 (CONF-771039-7) 
NICKEL BASE ALLOYS 
See also HASTELLOY C 
INCONEL 671 
INCONEL ALLOYS 
UDIMET ALLOYS 
NICKEL BASE ALLOYS/CORROSION 
Analysis of the effects of a coal burning fluidized bed combustor 
— of turbine materials, 3:22976 (CONF- 
Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 3:22753 (CONF-771025-) 
Fireside Corrosion Task I: gas turbine materials tests in the 
m71025:) products of coal derived fuels, 3:22972 (CONF- 
Hot corrosivity of coal poe products on gas turbine alloys, 
3:22754 (CONF-7710. 
NICKEL BASE ALLOYS/CORROSION PROTECTION 
Use of the organic additive “Kryda” for prevention of high- 
temperature oxidation of gas-turbine nickel alloys by gases of 
fuel oils, 3:23085 (AED-Conf-77-195-005) 
NICKEL CARBIDES/STRAINS 
Strain rate sensitivity in nickel-copper-carbon alloys from 77K to 
523K, 3:24733 (IS-M-104) 
CKEL COMPOUNDS/METABOLISM 
——s and metabolism of nickel compounds. Progress report, 
1, 1976-November 30, 1977, 3:25218 (COO-3140-36) 
NICKEL C COMPOUNDS/TOXICITY 
— and metabolism of nickel compounds. Progress report, 
r 1, 1976-November 30, 1977, 3:25218 (COO-3140-36) 
NICKEL HYDRIDES/CRYSTAL FIELD 
Crystal field effects on hydrogen in transition metals, 3:24732 
(CKEL-CADMIUM BATTERIES/DESIGN 


Nickel-cadmium cell designs: negative to —- material ratio 
and precharge levels, 3:24121 (N-77-27501) 
NICKEL-CADMIUM BATTERIES/ELECTRODES 
Nickel-cadmium cell designs: negative to positive material ratio 
and precharge levels, 3:24121 (N-77-2750 
NICKEL-CADMIUM BATTERIES/MONITORING 
Cell-level battery charge/discharge protection system, 3:24136 
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NICKEL-CADMIUM BATTERIES/USES 
eg on the right selection of nickel-cadmium batteries, 
:241 


CKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/CARBURIZATION 
Differences in the carburization behavior of centrifugally cast 
tubes of G-X 40 NiCr 35 25 (German designation W.-Nr. 
1.4857) in a cracker for ethylene production, 3:24715 
NICKEL-CHROMIUM STEELS/ 
Survey of available creep and tensile data for alloy 800H, 3:24681 
(ORNL/TM-6029) 
NICKEL-CHROMIUM STEELS/FRACTURE PROPERTIES 
Evaluation of the fracture toughness of candidate steels for 
m1025) vessels for coal conversion systems, 3:22740 (CONF- 
1025- 
NICKEL-CHROMIUM STEELS/MECHANICAL PROPERTIES 
= 023) steels for thick wall pressure vessels, 3:22738 (CONF- 
1025- 
NICKEL-CHROMIUM STEELS/TENSILE PROPERTIES 
Survey of available creep and tensile data for alloy 800H, 3:24681 
(ORNL/TM-6029 
NINE MILE POINT-1 REACTOR/STEAM CONDENSERS 
Condenser en A ad improves nuclear unit heat rate six 


NIO TUM/ION IMPLANTATION 
Low-energy helium bombardment of copper and niobium: gas 
depth profiles measurements, 3:24726 (EUR-5602) 
NIOB ALLOYS 
See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/AMORPHOUS STATE 
Development and initial characterization of amorphous metals 
rich in W and/or Re, 3:24648 (UCRL-13787) 
NIOBIUM ALLOYS/SOLID SOLUTIONS 
Thermodynamics of oxygen in solid solution in vanadium and 
niobium-vanadium alloys, 3:24689 (COO-1198-1189) 
NIOBIUM BASE ALLOYS/CHEMICAL VAPOR DEPOSITION 
Process of deposition of films of an intermetallic and 
superconducting compound of niobium-tin on a base (French 
patent), 3:24640 (LA-tr-77-91) 
Process of producing films from a niobium-tin intermetallic 
~ mducting compound (French patent), 3:24641 (LA-tr-77- 
2 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Fabrication of superconducting wire composites by directional 
solidification. Yearend report on project, 3:24634 (IS-4280) 
NIOBIUM BASE ALLOYS/FABRICATION 
Fabrication of superconducting wire composites by directional 
solidification. Yearend report on project, 3:24634 (IS-4280) 
NIOBIUM BASE ALLOYS/PERFORMANCE TESTING 
Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
NIOBIUM HYDRIDES/CRYSTAL FIELD 
Crystal field effects on hydrogen in transition metals, 3:24732 
NITRATES/INFRARED SPECTRA 


Bromine nitrate and its stratospheric significance, 3:24801 
NITRATES/PHOTOLYSIS 
Bromine nitrate and its stratospheric significan¢e, 3:24801 
NITRATES/SYNTHESIS 
Bromine nitrate and its stratospheric significance, 3:24801 
NITRATES/ULTRAVIOLET SPECTRA 
Bromine nitrate and its stratospheric si nye aah 3:24801 
NITRIC OXIDE/CHEMICAL REACTI 
Quenching of nitric-oxide formation in methane-air flames by 
secondary-air injection, 3:23298 
NITRIC OXIDE/ECOLOGICAL CONCENTRATION 
Some measurements of ground level NO, NOz, and Os 
concentrations at an unpolluted maritime site, 3:25074 
NITRIC OXIDE/REDUCTION 
Catalytic reduction of oxygen and nitric oxides with hydrogen in 
the offgas of reprocessing plants. Laboratory tests concerning 
catalyst behaviour, 3:23178 (KFK-2437) 
NITRILES/ISOTOPIC EXCHANGE 
Synthesis of labeled compounds ('*C, '°N), 3:25161 (LA-6898-PR) 
NITROBENZENE/CHEMICAL REACTION KINETICS 
Positronium reactions in micellar systems, 3:25275 
NITROGEN/CORROSIVE EFFECTS 
—— y materials for the gasification of coal, 3:22726 (CONF- 
NITROGEN/ELECTRONIC STRUCTURE 
Direct measurement of the radiative lifetime and collisional 
quenching of the C°II/sub-u/ state of nitrogen as studied by 
pulsed radiolysis, 3:24808 
NITROGEN/PHASE STUDIES 
Vapor equilibrium data for the systems Ar-N2, Kr-Ar, Kr-No, and 
Xe-Kr, as well as the liquidus lines of solid xenon and of solid 
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ton in liquid air component mixtures, 3:24778 (GERHTR- 


180 
NITROGEN/RADIOLYSIS 

Direct measurement of the radiative lifetime and collisional 

quenching of the C*II/sub u/ state of nitrogen as studied by 
ulsed radiolysis, 3:24808 
NITROGEN/REMOVAL 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 

H-Coal integrated pilot plant. Phase I. Final report, December 
1973-June 1976. Volume II, 3:22844 (HCP/T1544-1(Vol.2)) 

Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1976-January 1977, 3:22832 (EPRI- 
AF-444) 

NITROGEN 15/ISOTOPIC EXCHANGE 
Synthesis of labeled compounds (?°C, '°N), 3:25161 (LA-6898-PR) 
NITROGEN DIOXIDE/ECOLOGICAL CONCENTRATION 

Some measurements of ground level NO, NOz, and Os 

concentrations at an unpolluted maritime site, 3:25074 
NITROGEN DIOXIDE/ENVIRONMENTAL TRANSPORT 

Relationship between sulfate air quality and visibility at Los 

Angeles, 3:25061 (EQL-Memo-18) 
NITROGEN IONS/IONIZATION 

Production of nitrogen, oxygen, neon, and argon nuclei in the 
wo electron-beam ion source, 3:25273 (UCRL-Trans- 
1540 

NITROGEN ISOTOPES/LASER ISOTOPE SEPARATION 

Separation of carbon and nitrogen isotopes by selective 

hotodissociation azo or diazo compounds (Patent), 3:23229 
OGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Progress report on a sink-vortex combustion chamber, 3:24616 
NITROGEN OXIDES/AIR POLLUTION CONTROL 

Report: investigation concerning environmental improvement 
expenditures (1974 survey commissioned by Environmental 
Agency), 3:25080 

The position of gas turbine power plants with respect to the 
emission of nitrogen oxides by fossil-fueled energy installations, 
3:23668 (N-77-27567) 

NITROGEN OXIDES/AIR POLLUTION MONITORS 

Survey of continuous source emission monitors: survey No. 1 - 
NOx and SO:. Final report, 3:25068 (PB-270959) 

NITROGEN OXIDES/CHEMICAL REACTION YIELD 

NO/sub x/ standards of performance for new lignite-fired steam 
generators, 3:22890 (GFERC/IC-77/1) 

NITROGEN OXIDES/REMOVAL 
Exhaust gas scrubbing process (Patent), 3:24949 
NOISE POLLUTION ABATEMENT/ECONOMICS 
Monetization of intangibles: the case of pollution, 3:24168 
NOISE POLLUTION CONTROL 
See also POLLUTION CONTROL EQUIPMENT 

Measuring of noise immission in the neighbourhood of expanded 
industrial plants, 3:25223 

Noise and its control, 3:25224 

NOISE POLLUTION CONTROL/ECONOMICS 

Monetization of intangibles: the case of pollution, 3:24168 

NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 

Nondestructive testing development program. Quarterly progress 
report for period ending September 30, 1977 (LMFBR), 3:23846 
(ORNL-5350) 

NORBORNADIENE/THERMOCHEMICAL HEAT STORAGE 

Development of a practical photochemical energy storage system 
(Photosensitized conversion of norbornadiene to 
quadricyclene), 3:23469 (CONF-761 134-) 

NORTH CAROLINA/URANIUM DEPOSITS 

Preliminary study of the uranium potential of the Triassic Sanford 
basin and Colon cross structure, North Carolina, 3:23134 
(GJBX-8(78)) 

NORTH DAKOTA/COAL GASIFICATION PLANTS 

Regional studies program. A socioeconomic assessment of energy 
development in a small rural county: coal gasification in Mercer 
County, North Dakota, 3:22717 (ANL/AA-5(Vol.1)) 

Regional studies program. A socioeconomic assessment of energy 
development in a small rural county: coal gasification in Mercer 
County, North Dakota, 3:22718 (ANL/AA-5(Vol.2)) 

NORTH DAKOTA/TAXES 

Taxation of surface and underground coal mining in western 

states. Special report to the governors, 3:23002 (PB-270425) 
NORTH SEA/PETROLEUM DEPOSITS 

Oil and gas from the North Sea. Pt. 3. Economic aspects of North 
Sea oil, 3:23053 

Oil-source rock identification and characterization of the Jurassic 
sediments in the northern North Sea, 3:23008 

NORTH SEA/SEDIMENTS 

Cruise report: R/V KNORR 54 Leg 6, Ostend to Reykjavik, 

May-June 1976, 3:25240 (COO-3566-18) 


NUCLEAR FACILITIES 


NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHWEST TERRITORIES/OIL SPILLS 
Effect and fate of crude oil spilt on two arctic lakes, 3:25150 
NORWAY/COAL DEPOSITS 
Mining coal in sub-zero temperatures on top of the world. Part 1 
(Spitsbergen), 3:22921 
NORWAY/COAL MINING 
Mining coal in sub-zero temperatures on top of the world. Part 1 
(Spitsbergen), 3:22921 
NORWAY/ELECTRIC UTILITIES 
Peak-load pricing in selected European electric utilities, 3:24319 
NOSE CONES/RECOVERY 
Development of a parachute recovery system for a reentry nose 
cone (NRV), 3:24827 (SAND-75-0564) 
NOZZLES 
See also JET DRILLS 
NOZZLES/DESIGN 
Discharge nozzle (Patent), 3:24832 
NOZZLES/PERFORMANCE TESTING 
LLL total flow geothermal program: summary of two-phase 
nozzle tests for scale control and materials performance, 3:23536 
(UCID-17636) 
NSRR REACTOR 
Measurement and evaluation on pulsing characteristics and 
experimental capability of NSRR, 3:24029 
NUCLEAR CHEMISTRY/RESEARCH PROGRAMS 
Nuclear chemistry progress report (Physics Department, 
Princeton University), 3:25321 (COO-2184-45) 
NUCLEAR DATA COLLECTIONS 
Reference nuclear data for space technology (Activities of 
National Nuclear Data Center), 3:25320 (BNL-NCS-23556) 
NUCLEAR ENERGY/AVAILABILITY 
Development of new technologies for energy production in the 
Federal Republic of Germany, 3:24181 
NUCLEAR ENERGY/EVALUATION 
Alternative long-range energy strategies. Joint hearing before the 
Select Committee on Small Business and the Committee on 
Interior and Insular Affairs, United States Senate, Ninety- 
Fourth Congress, Second Session, December 9, 1976, 3:24241 
NUCLEAR ENERGY/HAZARDS 
Part three. Information-intensive society. Part IV. Nuclear energy, 
3:24192 (DOE-tr-47) 
NUCLEAR ENERGY/LEGISLATION 
Part three. Information-intensive society. Part IV. Nuclear energy, 
3:24192 (DOE-tr-47) 
NUCLEAR ENGINEERING 
Do nuclear engineering educators have a special responsibility, 
3:24081 
NUCLEAR ENGINEERING/EDUCATION 
Contribution of French universities to training developing country 
personnel in nuclear science, 3:23912 
NUCLEAR EXPLOSIONS 
See also MIDDLE GUST EVENT 
UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/BLAST EFFECTS 
Ready I system for the UNIVAC 1108 summary analysis program. 
Final report, 3:25006 (PB-270914) 
NUCLEAR EXPLOSIONS/COMPUTER CODES 
BBC users manual, 3:25369 (UCID-17124(Rev.1)) 
NUCLEAR EXPLOSIONS/CONTAINMENT 
Stability of flow from a nuclear cavity. Final report, 3:25003 
(UCRL-13799) 
NUCLEAR EXPLOSIONS/DIAGNOSTIC TECHNIQUES 
Chemical tracers in Hybla Gold working room. Final report, 
3:25001 (LA-7097-MS) 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Atmospheric fallout during 1976 at Richland, Washington and 
Point Barrow, Alaska, 3:25087 (BNWL-2100(Pt.3)) 
Radioactive fallout from the Chinese nuclear weapons tests of 
January 23, 1976, September 26, 1976, and November 17, 1976 
(731]), 3:25088 (BNWL-2100(Pt.3)) 
NUCLEAR EXPLOSIONS/RADIATION EFFECTS 
Ready I system for the UNIVAC 1108 summary analysis program. 
Final report, 3:25006 (PB-270914) 
NUCLEAR EXPLOSIONS/SEISMIC WAVES 
Integration and interpolation of sampled waveforms, 3:25002 
(SAND-77-1643) 
NUCLEAR EXPLOSIONS/TEST FACILITIES 
Alternative EMP test techniques for underground facilities. Final 
report, 3:25000 (AD-A-042832) 
NUCLEAR EXPLOSIONS/USES 
Summary of U.S. PNE experience, 3:25005 (UCID-17649) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 





NUCLEAR FACILITIES/DECOMMISSIONING 


NUCLEAR FACILITIES/DECOMMISSIONING 
Radiological survey and decontamination of the former main 
technical area (TA-1) at Los Alamos, New Mexico, 3:25122 


(LA-6887) 
NUCLEAR FACILITIES/DECONTAMINATION 
Radiological survey and decontamination of the former main 
bye area (TA-1) at Los Alamos, New Mexico, 3:25122 


(LA-6887) 
NUCLEAR FACILITIES/ENVIRONMENTAL IMPACTS 
Age-specific radiation dose commitment factors for a one-year 
chronic intake, 3:25181 (NUREG-0172) 
NUCLEAR FACILITIES/SITE SELECTION 
Impact of law on the siting of plants in Italy, 3:24003 
NUCLEAR FUELS 


See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/CONSUMPTION RATES 
Fuels and = data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 
NUCLEAR FUELS/SAFEGUARDS 
~— it for yellowcake. The case against uranium mining, 
:23142 
NUCLEAR INDUSTRY/ECONOMICS 
Planning of the nuclear energy contribution to the Brazilian 
energy pro; , 3:23904 (UCRL-Trans-1 1295) 
NUCLEAR INDUSTRY/PLANNING 
Planning of the nuclear energy contribution to the Brazilian 
energy pro; , 3:23904 (UCRL-Trans-11295) 
NUCLEAR INDUSTRY/SAFEGUARDS 
Assessment of U.S. and international controls over the peaceful 
uses of nuclear energy, 3:23703 (ID-76-60) 
NUCLEAR MATERIALS DIVERSION/PROBABILITY 


Methodology for evaluating the proliferation resistance of 
alternative nuclear power systems, 3:23219 (SAI-78-673-WA) 
NUCLEAR MA MANAGEMENT/FAULT TREE 
ANALYSIS 
Analytic methods for fuel-cycle safety studies, 3:23213 
NUCLEAR MATERIALS MANAGEMENT/ON-LINE 
MEASUREMENT SYSTEMS 


Temporal response methods for dynamic measurement of in- 
rocess cue” of dissolved nuclear materials, 3:23217 
4 
NUCLEAR MATERIALS MANAGEMENT/QUANTITATIVE 
CHEMICAL ANALYSIS 
Automated sample-processing and titration system for determining 
uranium in nuclear materials, 3:23221 (UCRL-52351) 
NUCLEAR PHYSICS/EDUCATION 
Contribution of French universities to training developing country 
rsonnel in nuclear science, 3:23912 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Nuclear chemistry progress report (Physics Department, 
. Peinooen University), — L (COO-2184-45) 
‘echni rogress report, 3:25323 (TID-27909) 
NUCLEAR BOWER/FORECASTING 
Can we do without uranium (Economic/environmental 
implications of nuclear moratorium), 3:24191 
Electric power supply and demand 1977-1986 as projected by the 
Regional Electric Reliability Councils in their April 1, 1977 
en to FPC Order 383-4 Docket R-362, 3:24313 (TID- 
NUCLEAR POWER/INTERNATIONAL COOPERATION 
German-Spanish collaboration in the area of peaceful use of 
nuclear energy, 3:23710 (ORNL-tr-4512) 
NUCLEAR POWER/PUBLIC OPINION 
Nuclear power and the public: analysis of collected survey 
research, 3:23704 (PNL-2430) 
NUCLEAR POWER/PUBLIC RELATIONS 
Perspectives on the worldwide debate and public opinion on 
nuclear power, 3:23905 
NUCLEAR POWER/SOCIO-ECONOMIC FACTORS 
Can we do without uranium (Economic/environmental 
implications of nuclear moratorium), 3:24191 
NU POWER PLANTS/AVAILABILITY 
—— of the nuclear power stations in the Ist half of 1977, 
NUCLEAR POWER PLANTS/CHEMICAL EFFLUENTS 
Chemical pam surface ‘ia from nuclear power plants. 
Quarterly progress report t Toxicity), 3:25145 (UCID- 
17460-77-4) . i - " we 
Validation of the kinetic model for predicting the composition of 
chlorinated water discharged from power plant cooling systems, 
3:24007 (ORNL/NUREG-32) 
NUCLEAR POWER PLANTS/CHEMICAL EXPLOSIONS 
Accidental vapor phase explosions on transportation routes near 
nuclear plants, 3:24038 (ANL-K-77-3776-1) 
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NUCLEAR POWER PLANTS/CONSTRUCTION 

Nuclear power plant erection, 3:23709 

Nuclear power plants. Construction status report, data as of 
November 30, 1977 (U.S. commercial units), 3:23902 (NUREG- 
0030-77/12) 

NUCLEAR POWER PLANTS/CONTAINMENT SHELLS 

Local behavior of reinforced concrete walls under hard missile 
impact, 3:23928 (SAND-77-6021) 

NUCLEAR POWER PLANTS/COOLING TOWERS 

Air cooling system, 3:23957 

NUCLEAR POWER PLANTS/DISTRICT HEATING 

Combined coal and nuclear plants for power, heat, and synthetic 
fuels, 3:23906 

Use of heat from nuclear stations for residential heating, 3:23909 

NUCLEAR POWER PLANTS/DOCUMENTATION 

U.S. Central Station Nuclear Electric Generating Units: 
significant milestones (status as of October 1, 1977), 3:23702 
(DOE/ET-0030/4(77)) 

NUCLEAR POWER PLANTS/ECONOMICS 

Planning of the nuclear energy contribution to the Brazilian 
energy program, 3:23904 (UCRL-Trans-11295) 

NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 

Program of hydrological studies of the Zarnowieckie lake and the 
prognosis of the changes resulting from the operation of atomic 
and pump-storage power stations, 3:25154 

NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Comparison of the effects of nuclear power plants and thermal 

power plants on the environment. Review, 3:25102 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 

Impact of offshore nuclear generating stations on recreational 

behavior at adjacent coastal sites, 3:24190 (NUREG-0394) 
NUCLEAR POWER PLANTS/HEAT STORAGE 

Procedure and facilities for the seasonal storage and utilization of 
hot waters particularly from thermal and nuclear plants 
generating electricity (Patent), 3:23910 

NUCLEAR POWER PLANTS/MEETINGS 

DAtF-KTG-Reactor Meeting 1977 in Mannheim, 3:23707 

NUCLEAR POWER PLANTS/MISSILE PROTECTION 

Safety catching device for pipes in missile shielding cylinders of 

nuclear power plants (Patent), 3:24098 
NUCLEAR POWER PLANTS/ON-LINE MEASUREMENT 

SYSTEMS 

Method and device for automatic supervision of plants (Patent), 
3:23991 

NUCLEAR POWER PLANTS/PERSONNEL DOSIMETRY 

Providing radiation safety at nuclear power plants, 3:24090 

NUCLEAR POWER PLANTS/PLANNING 

Planning of the nuclear energy contribution to the Brazilian 

energy program, 3:23904 (UCRL-Trans-11295) 
NUCLEAR POWER PLANTS/PUBLIC OPINION 

Impact of offshore nuclear generating stations on recreational 
behavior at adjacent coastal sites, 3:24190 (NUREG-0394) 

Nuclear power and the public: analysis of collected survey 
research, 3:23704 (PNL-2430) 

NUCLEAR POWER PLANTS/QUALITY ASSURANCE 

Quality assurance considerations for nuclear power system 
selection, 3:23705 

NUCLEAR POWER PLANTS/RADIATION MONITORING 

Switch to digital radiation monitoring, 3:25099 

NUCLEAR POWER PLANTS/RADIATION PROTECTION 
Providing radiation safety at nuclear power plants, 3:24090 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 

Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Defect analysis program applied to nuclear plant pressure 
component experience data, 3:24044 (GEFR-SP-051) 

Operational safety system reliability. Final report, November 15, 
1975-November 14, 1976, 3:23701 (COO-2825-8) 

NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 
wae ~ aie and operation of servicing nuclear power plants, 
: 8 
NUCLEAR POWER PLANTS/REACTOR OPERATION 

Licensed operating reactors. Operating units status report, data as 
of October 31, 1977 (U.S. commercial units), 3:23900 (NUREG- 
0020(Vol.1)(No.3)) 

Licensed operating reactors. Operating units status report, data as 
of November 30, 1977 (U.S. commercial units), 3:23901 
(NUREG-0020(Vol.1)(No.4)) 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Nuclear power reactor safety (Book), 3:24084 

— tornado vortex model for nuclear plant design, 

NUCLEAR POWER PLANTS/SAFETY 
Improvements in energy transforming engineering, 3:23594 
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NUCLEAR POWER PLANTS/SECONDARY COOLANT 
CIRCUITS 


Validation of the kinetic model for predicting the composition of 
chlorinated water discharged from power plant cooling systems, 
3:24007 (ORNL/NUREG-32) 

NUCLEAR POWER PLANTS/SECURITY 
Report on emergency electrical power supply systems for nuclear 
uel cycle and reactor facilities security systems, 3:23926 (Y/ 
Sub-77/14263/1) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Torsional seismic response of symmetrical structures, 3:24078 
NUCLEAR POWER PLANTS/SITE SELECTION 

“a. models of environmental impact, 3:24166 (IIASA-RM- 
7 

ere and seismological studies in the midcontinent, 

:252 
Site-dependent seismic response spectra for soft sites, 3:24077 
NUCLEAR POWER PLANTS/SPENT FUEL STORAGE 
Nuclear power plant (Patent), 3:23938 
NUCLEAR POWER PLANTS/STEAM CONDENSERS 
Hydrogen uptake of titanium tubes in surface condenser and its 
prevention, 3:23934 
NUCLEAR POWER PLANTS/STEAM SEPARATORS 
“a  aead for a steam turbine for nuclear power stations, 
:2393 
NUCLEAR POWER PLANTS/STEAM SYSTEMS 
Volume steam compensator (Patent), 3:23956 
NUCLEAR POWER PLANTS/STEAM TURBINES 
Emergency tripping device (Patent), 3:23937 
NUCLEAR POWER PLANTS/SUPERHEATERS 
Improvements to thermal plants for generating energy (Patent), 
:23954 


NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
CARBON 12 REACTIONS 
ELECTRON REACTIONS 
HELIUM 3 REACTIONS 
KAON REACTIONS 
MUON REACTIONS 
NEUTRON REACTIONS 
OXYGEN 16 REACTIONS 
PION REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 
PROTON REACTIONS 
TRITON REACTIONS 
NUCLEAR REACTIONS/RESEARCH PROGRAMS 
Study of multiparticle jet production using calorimeters and other 
high energy physics research. Progress report, March 1, 1977- 
February 28, 1978 (Summaries of research activities at Lehigh 
University), 3:25291 (COO-2894-07) 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR SHIPS 
Nuclear ships: engineering a future transport system, 3:24037 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Summary of indicators of Nth country weapon development 
programs, 3:23215 (LA-6904-MS) 
NUCLEI 
See also COSMIC NUCLEI 
HYPERNUCLEI 
LIGHT NUCLEI 
NUCLEI/ENERGY-LEVEL TRANSITIONS 
Semileptonic weak interactions in nuclei (Coupling constants, 
second-class currents, weak neutral currents), 3:25316 
NUCLEI/LEPTON-NUCLEON INTERACTIONS 
Semileptonic weak interactions in nuclei (Coupling constants, 
second-class currents, weak neutral currents), 3:25316 
NUCLEOTIDES 
See also ATP 
NUCLEOTIDES/MOLECULAR STRUCTURE 
Conformational characteristics of rigid cyclic nucleotides. II. The 
solution conformation of a-nucleoside 3’,5’-cyclic 
monophosphates and the role of the 2'-hydroxy] group, 3:24788 


0 


OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 


OFFSHORE PLATFORMS/DESIGN 


OCCIDENTAL FLASH PYROLYSIS PROCESS 
Pyrolysis of industrial wastes for oil and activated carbon 
recovery. Final report, August 1972-March 1975, 3:23311 (PB- 
270961) 
OCCIDENTAL FLASH PYROLYSIS PROCESS/ECONOMICS 
Solid waste utilization: pyrolysis, 3:24538 (ANI /CES/TE-77-15) 
OCCIDENTAL FLASH PYROLYSIS PROCESS/OPERATION 
Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE-77-15) 
OCEAN THERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
OCEAN THERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
OCEAN THERMAL POWER PLANTS/DESIGN 
Design of an ocean thermal energy plant ship to produce ammonia 
via hydrogen, 3:23426 
OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Compact heat exchangers for sea thermal power plants. Technical 
status report No. 1, 3:23424 (TID- 28151). 
Experimental study of heat transfer enhancement for ammonia 
condensing on vertical fluted tubes, 3:23423 (ORNL-5356) 
OCEANOGRAPHY/RESEARCH PROGRAMS 
Development and coordination of a program of energy-related 
oceanographic research on the continental shelves of the Gulf 
of Mexico. Progress report, 1 January 1976-30 September 1977, 
3:25241 (ORO-5017-3) 
OCEANS 
See SEAS 
OCTANE/PERFORMANCE TESTING 
Single cylinder spark ignition engine study of NO and NO» 
emissions for methanol, iso-octane and nitrogen doped methanol 
with emphasis on measurement technique, 3:24618 (BNL-23549) 
ODOCOILEUS 
See DEER 
OFFICE BUILDINGS/ENERGY CONSERVATION 
Energy conservation design manual for new nonresidential 
buildings, 3:24207 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Development status of lithium-silicon/iron sulfide load leveling 
batteries, 3:24127 
Evaluation of porous paper and felt ceramics for electrode 
separators in high temperature Li-Al/LiCl-KCl/FeS/sub x/ 
cells, 3:24134 
High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, April-June 1977, 
3:24120 (ANL-77-68) 
Improved negative electrodes for lithium/iron sulfide batteries, 
3:24137 
OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 
BATTERIES 
Zinc-bromine battery: possible candidate for electric vehicles and 
load leveling, 3:24124 
OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Recent progress in development of sodium-sulfur battery for 
utility application, 3:24126 
OFF-PEAK ENERGY STORAGE/THERMAL ENERGY 
STORAGE EQUIPMENT 
Molten salt thermal energy storage for utility peaking loads, 
3:23655 
OFF-PEAK POWER 
Electric Utility Rate Design Study: Topic 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP-22539) 
OFF-PEAK POWER/CHARGES 
Electric Utility Rate Design Study: task force bibliographies, 
3:24266 (NP-22503) 
Electric Utility Rate Design Study: analysis of electricity pricing 
in France and Great Britain, Topic 1.2, 3:24271 (NP-22508) 
OFFSHORE NUCLEAR POWER PLANTS/HEALTH 
Impact of offshore nuclear generating stations on — 
behavior at adjacent coastal sites, 3:24190 (NUREG-0394) 
OFFSHORE NUCLEAR POWER PLANTS/PUBLIC OPINION 
Impact of offshore nuclear generating stations on recreational 
behavior at adjacent coastal sites, 3:24190 (NUREG-0394) 
OFFSHORE PLATFORMS/CATHODIC PROTECTION 
Corrosion control techniques for platforms and pipelines, 3:23021 
OFFSHORE PLATFORMS/CONSTRUCTION 
Use of hot galvanized reinforcing steel in connection with the 
extraction of petroleum in the North Sea, 3:23084 
OFFSHORE PLATFORMS/DESIGN 
— for multiple wells through a single caisson (Patent), 
:249 





OFFSHORE PLATFORMS/WAVE FORCES 


OFFSHORE PLATFORMS/WAVE FORCES 
Design criteria for offshore platform for West Coast of India, 
3:25249 (SAN-235P13-39(Vol.2)) 
OFFSHORE SITES/LEGAL ASPECTS 
Legal-institutional arrangements my, Cone pe wind energy 
conversion systems (WECS) utilization. Final report, 3:23552 
(DOE/NSF/19137-77/3) 
OIL SAND DEPOSITS/IN-SITU PROCESSING 
Oil am ad process utilizing aromatic solvent and steam (Patent), 


OIL SAND INDUSTRY 
See also MINERAL INDUSTRY 
OIL SAND INDUSTRY/ENVIRONMENTAL EFFECTS 
Toxicity of saline groundwater from Syncrude’s Lease 17 to fish 
and benthic macroinvertebrates, 3:23121 (NP-22753) 
OIL SANDS/BIBLIOGRAPHIES 
Oil shales and tar sands: a bibliography (5049 citations), 3:23103 
(TID-3367) 
OIL SANDS/IN-SITU PROCESSING 
Methods of and apparatus for mining and processing tar sands and 
the like (Patent), 3:23110 
se heavy oil from tar sands (Patent; steam-foam injection), 
3:231 


OIL SANDS/SEPARATION PROCESSES 
Separating organic materials from tar sands or oil shale (Patent; 
———— 3:23117 
OIL SANDS/SOLVENT EXTRACTION 
Solvent extraction of oil from tar sands utilizing a chlorinated 
ethane solvent (Patent), 3:23116 
Tar sands recovery process (Patent), 3:23114 
OIL SHALE DEPOSITS 
See also ROCK SPRINGS SITES 
OIL SHALE DEPOSITS/EXPLORATION 
Carbonaceous shales of Indiana as sources of energy, 
petrochemicals, and ceramic materials. Quarterly technical 
progress report, October-December 1977, 3:23104 (TID-28179) 
OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Alternative fuels demonstration program. Volume I of II, 3:22887 
(ERDA-1547(Vol.1)) 
OIL SHALE PROCESSING PLANTS/FINANCIAL 
INCENTIVES 
Proposed synthetic fuels commercial demonstration program: fact 
book, 3:24245 (TID-22777) 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/BIBLIOGRAPHIES 
Oil shales and tar sands: a bibliography (5049 citations), 3:23103 
(TID-3367) 
OIL SHALES/IN-SITU PROCESSING 
Oil shale programs sixth quarterly report, April 1977-June 1977 
(Hydraulic/explosive fracturing; instrumentation; bed 
preparation), 3:23107 (SAND-77-1497) 
OIL SHALES/IN-SITU RETORTING 
In-situ laser retorting of oil shale (Patent), 3:23111 
OIL SHALES/LEACHING 
Microbial oil shale extraction, 3:23118 
OIL SHALES/RETORTING 
Apparatus and system for ne oil shale (Patent; microwave 
treatment; evacuation), 931 23115 
Gas combustion retort process (Patent), 3:23112 
Oil shale om! process with desulfurization of flue gas 
(Patent), 3:23113 
Process and apparatus for the recovery of oil from shale by 
indirect heating (Patent), 3:23119 
OIL SHALES/SEPARATION PROCESSES 
Separating organic materials from tar sands or oil shale (Patent; 
agglomeration), 3:23117 
OIL SPILLS/BIOLOGICAL ACCUMULATION 
Preliminary observations on the mode of accumulation of No. 2 
fuel oil by the soft shell clam, Mya arenaria, 3:25212 
OIL SPILLS/BIOLOGICAL EFFECTS 
Chevron Main Pass Block 41 oil spill: chemical and biological 
investigations, 3:23068 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Boone Creek oil spill, 3:23071 
Effect and fate of crude oil spilt on two arctic lakes, 3:25150 
Effects of experimental crude oil spills on taiga and tundra 
vegetation of the Canadian Arctic, 3:25111 
Experimental oi — the distribution of aromatic hydrocarbons 
nous water, sediment, and animal tissues within a shrimp pond, 
Experimental crude oil A on a small subarctic lake in the 
Mackenzie Valley, N.W.T.: effects on phytoplankton, 
periphyton, and attached aquatic vegetation, 3:25149 
Fate and effects of crude oil on an estuarine pond, 3:25151 
—— effects of an oil spill at West Falmouth, Massachusetts, 
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ng-term chemical and eee effects of a persistent oil spill 
_ the peg Read of the General M.C. Meigs, 3:25203 
Oil pollution studies on Lake Maracaibo, Venezuela, 3:25147 
Persistence and effects of light fuel oil in soil, 3:23072 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
Study of the effects of the San Francisco oil spill on marine life. 
Part II. Recruitment, 3:25202 
OIL SPILLS/ENVIRONMENTAL TRANSPORT 


Predicting the fate of oil in the marine environment, 3:23069 
OIL SPILLS/MONITORING 
Development of a simple, rapid field technique for estimating oil 
77 aia in the sediments. Final report, 3:23004 (AD-A- 
042 


Oil pollution in the Baltic Sea. A chemical analytical search for 
monitoring methods, 3:23065 (SNV-PM-783) 
Use of pattern recognition techniques for typing and identification 
of oil s pills. Final report, 3:23058 (AD-A-043802) 
OIL SPILLS/ORIGIN 
Use of pattern recognition techniques for typing and identification 
of olf s spills. Final pf Re. 3: any (AD-A-043802) 
OIL SPILLS/RISK 
Spill risk analysis pr ma ab development and 
demonstration. Volume II. Final report, 3:23056 (AD-A-042978) 
Spill risk analysis ——. methodology development and 
demonstration. Volume I. Final report, 3:23057 (AD-A-043054) 
OIL SPILLS/TEMPERATURE EFFECTS 
Behavior of oil spilled under floating ice, 3:25148 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/ACIDIZATION 
Method for acidizing subterranean formations (Patent; fracture- 
acidization), 3:23016 
Method for acidizing subterranean formations (Patent; fracture- 
acidizing), 3:23017 
OIL WELLS/IN-SITU COMBUSTION 
Method for recovering viscous petroleum (Patent; two-stage 
thermal recovery), 3:23019 
OIL WELLS/MICROEMULSION FLOODING 
Bell Creek Fiel micellar-polymer pilot demonstration first annual 
report, July 1976-September 1977, 3:23012 (BERC/TPR-77/13) 
Microbial oil recovery, 3:23025 
Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding, Phase B. Quarterly report for the third quarter, 
1977, 3: 230151 (SAN/ 1395-14) 
OIL WELLS/NEUTRON-GAMMA LOGGING 
Behind casing fluid flow detection in producing wells using gas lift 
(Patent), 3:23022 
OIL WELLS/STEAM INJECTION 
Method for recovering viscous petroleum (Patent; two-stage 
thermal recovery), 3:23019 
Method of treating oil-bearing formation using molten sulfur 
insulating (Patent), 3:23020 
OIL WELLS/WATERFLOODING 
Hot water flood (Patent), 3:23023 
OIL WELLS/WELL SPACING 
Effect of the spacing of wells and the ratio of the viscosity of 
petroleum and water on waterless petroleum recovery, 3:23026 
OIL-FILLED CABLES/FABRICATION 
Method for manufacturing and laying out phase cores for oil-filled 
cables and a device for accomplishing same (Patent), 3:23671 


ILS 
See also FUEL OILS 
SHALE OIL 
WASTE OILS 
OILS/ENVIRONMENTAL EFFECTS 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
OKLAHOMA/AGRICULTURE 
Ozarks Region energy alternatives study. Working paper III. 
Agricultural energy requirements, 3:24222 
OKLAHOMA/ECONOMIC DEVELOPMENT 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
OKLAHOMA/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working paper XVI. 
Energy demand projections, 3:24221 
OKLAHOMA/ENERGY SUPPLIES 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
OKLAHOMA/POWER GENERATION 
Ozarks Region energy alternatives study. Working paper II. 
Power Generation a eet 3:24320 
OKLAHOMA/WIND POW 
Ozarks Region energy ao study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
OKLO PHENOMENON/GEOCHEMISTRY 
Dosimetry of prehistorical reactors, 3:23137 (LA-tr-78-15) 
OKLO PHENOMENON/RADIOMETRIC SURVEYS 
Dosimetry of prehistorical reactors, 3:23137 (LA-tr-78-15) 
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OKLO PHENOMENON/RADIONUCLIDE MIGRATION 
Migration paths for Oklo reactor products and applications to the 
ay) = ecological storage of nuclear wastes, 3:23123 (LA- 
OKLO PHENOMENON/RESEARCH PROGRAMS 
Investigations of the Natural Fission Reactor Program. Progress 
report, October 1976-September 1977, 3:23122 (LA-7032-PR) 
OKLO PHENOMENON/REVIEWS 
Discovery and study of the nuclear reactor in Oklo, 3:23126 
OLEFINS 
See ALKENES 
OLEIC ACID/LABELLING 
Synthesis of labeled compounds (#°C, '°N), 3:25161 (LA-6898-PR) 
LIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, @~, and proton beams with a large acceptance 
spectrometers, 3:25299 (COO-3072-81) 
0) OBE GEOTHERMAL FIELD/GEOTHERMAL POWER 


Status of Onikobe geothermal power station, 3:23518 
ON-LINE MEASUREMENT SYSTEMS 
Method and device for automatic supervision of plants (Patent), 


3:23991 
ON-LINE MEASUREMENT SYSTEMS/PROGRAMMING 
Moving head disc operating system on an 854A automatic 
network analyzer, 3:25590 (BDX-613-1652) 
ONUMA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Present state of Onuma geothermal power station, 3:23513 
ONUMA GEOTHERMAL FIELD/THERMAL WATERS 
a water flow in the Onuma geothermal reservoir, 
:2347 
OPEN PLASMA DEVICES/PLUGGING 
Overview of stoppering of open magnetic containment systems for 
controlled fusion, 3:25486 (EPRI-EL-394-SR) 
OPEN-CYCLE MHD GENERATORS/PLASMA SEEDING 
Effectiveness of different systems of introducing and recovering 
seed for open-cycle MHD power stations, 3:24361 
OPEN-CYCLE MHD GENERATORS/SEED RECOVERY 
Effectiveness of different systems of introducing and recovering 
seed for open-cycle MHD power stations, 3:24361 
OPTICAL SYSTEMS/DESIGN 
Small -_ delay for investigating fast processes, 3:24993 (ORNL- 
tr-4533) 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Orbital = support equipment. Final report, 3:23397 (N- 
77-27157 
ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 


Environmental impact of major solar power development, 3:23395 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
OREGON/ENERGY DEMAND 
Northwest Energy Policy Project: energy demand modeling and 
forecasting final report, 3:24212 (NP-22778) 
OREGON/GEOTHERMAL ENERGY 
Economics and projections for geothermal development in the 
northwest, 3:23471 
ORGANIC BORON COMPOUNDS/RADIOLYSIS 
Electron spin resonance spectrum of [(MeO)sB.B(OMe)s]~. A 
a o@ radical with a one-electron bond (Gamma radiation), 
:24810 
ORGANIC BROMINE COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of 3,7-dihydroxy-1,5,-bis(p- 
bromopheny]l)octahydro-1,5-diazocine ethanol solvate, 
CisH20Br2N202.C2HeO, 3:24796 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLOROFORM 
ORGANIC CHLORINE COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
First order mass balance model for the sources, distribution and 
7 --t PCBS in the environment. Final report, 3:25139 (PB- 
220) 
ORGANIC CHLORINE COMPOUNDS/ENVIRONMENTAL 
TRANSPORT 
First order mass balance model for the sources, distribution and 
fate of PCBS in the environment. Final report, 3:25139 (PB- 
270220) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
KETONES 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 


ORGANIC WASTES/BIOCONVERSION 


ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 


PROTEINS 
ORGANIC COMPOUNDS/ION EXCHANGE 
Applications of resins for extracting organic components from 
water, 3:24764 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
ORGANIC HALOGEN COMPOUNDS 
See also FREONS 
ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/ISOMERIZATION 
Dynamics and mechanisms of hot chemistry stimulated by recoil 
methods. Progress report, March 1, 1977-February 28, 1978, 
3:24812 (COO-2190-18) 
ORGANIC NITROGEN COMPOUNDS 
See also AMINO ACIDS 
AZO COMPOUNDS 
BIPYRIDINES 
NITRILES 
NITROBENZENE 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
PYRIDINES 
PYRROLIDONES 
SULFONAMIDES 
THYMINE 
ORGANIC NITROGEN COMPOUNDS/CRYSTAL 
STRUCTURE 
1-oxo-2-(bis-8-chloroethylamino)-1-8-chloroethylamino-1,3,2-aza- 
oxaphosphorianane,CoHisO2PNe2Cls, 3:24794 
Crystal structure of 3,7-dihydroxy-1,5,-bis(p- 
bromopheny]l)octahydro-1,5-diazocine ethanol solvate, 
CisHo20Br2N2O2.C2HeO, 3:24796 
ORGANIC OXYGEN COMPOUNDS 
See also ALDEHYDES 
EPOXIDES 
ETONES 
ORGANIC OXYGEN COMPOUNDS/CRYSTAL STRUCTURE 
1-oxo-2-(bis-8-chloroethylamino)-1-8-chloroethylamino-1,3,2-aza- 
oxaphosphorianane,CaHisO2PNe2Cls, 3:24794 
Crystal structure of 3,7-dihydroxy-1,5,-bis(p- 
bromopheny])octahydro-1,5-diazocine ethanol solvate, 
CisH20Br2N2O2.C2HeO, 3:24796 
ORGANIC PHOSPHORUS COMPOUNDS 
See also NUCLEOTIDES 
ORGANIC PHOSPHORUS COMPOUNDS/CRYSTAL 
STRUCTURE 
1-oxo-2-(bis-8-chloroethylamino)-1-8-chloroethylamino-1,3,2-aza- 
oxaphosphorianane,CgHisO2PNeCls, 3:24794 
ORGANIC POLYMERS 
See also RESINS 
RUBBERS 
ORGANIC POLYMERS/ENERGY TRANSFER 
Electronic energy migration in polymers, 3:24782 (AED-Conf-77- 
024-001) 
ORGANIC POLYMERS/SYNTHESIS 
Polymethylene from synthesis gas, 3:24792 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Process development of lignite liquefaction, 3:22841 (GFERC/IC- 
77/1) 


Startup solvent selection for the liquefaction of lignite, 3:22849 
ORGANIC SOLVENTS/HYDROGENATION 
EDS coal liquefaction process development, phase IIIB. Monthly 
technical progress report, October-October 31, 1977, 3:22839 
(FE-2893-4) 
ORGANIC SOLVENTS/MIXING 
Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
ORGANIC SOLVENTS/RECOVERY 
Solvent recovery process for n-methyl-2-pyrrolidone in 
hydrocarbon extraction (Patent), 3:23038 
ORGANIC WASTES/ANAEROBIC DIGESTION 
Anaerobic biological treatment, 3:24519 
Engineering, operation, and economics of biodigestion, 3:23322 
Heat treatment for increasing methane yields from organic 
materials, 3:23318 
ORGANIC WASTES/BIOCONVERSION 
Microbial energy conversion, 3:23382 





ORGANIC WASTES/DENITRIFICATION 


ORGANIC WASTES/DENITRIFICATION 
Fixed film reactor formance and simulation for nitrification- 
denitrification of organic wastes, 3:2450 
ORGANIC WASTES ATION 
Feedstocks for large-scale fermentation processes, 3:23324 
ORGANIC WA /PURIFICATION 
Performance of large scale lagoon installation treating high loads 
of food as wastes with domestic sewage, 3:24518 
ORGANIC WASTES/PYROLYSIS 
REY temperature pyrolysis using solar process heat, 3:23248 
ALO/3701-76/1) 
IEARCH REACTOR 
“en ORR REACTOR 
ORR REACTOR/REACTOR MAINTENANCE 
Oak Ridge Research Reactor quarterly report, July, August, and 
September of 1977, 3:24024 (ORNL/TM-6194) 
ORR REACTOR/REACTOR OPERATION 
Oak Ridge Research Reactor quarterly report, July, August, and 
tember of 1977, 3:24024 (ORNL/TM-6194) 
TORS/PHYSICAL RADIATION EFFECTS 
Radiation induced transient thermal effects in 5 MHz AT quartz 
resonators, 3:24984 (SAND-77-1747C) 
CATALYTIC EFFECTS 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 
OSMIUM COMPOUNDS/CRYSTAL UCTURE 
Neutron and x-ray diffraction studies on 
tris(dimethylphenlyphosphine)osmium a. 2 24776 
OSMIUM COMPOUNDS/MOLECULAR STRU 
Neutron and x-ray diffraction studies on 
ep enlyphosphine)osmium emer 3:24776 
OTAKE GEOTHERMAL FIELD/FLUID INJECTIO 
Relation between — hot water reinjection <a 
earthquakes, 
OTAKE EOTHERMAL FIELD/MICROEARTHQUAKES 
Relation between — hot water reinjection and 


OXYGEN/CATALYSTS 
Fuel cells: applied research fuel cell materials and electrocatalysis. 
o—_ report, January 1976-December 1976, 3:24379 (BNL- 
2 


52) 
OXYGEN/CHEMILUMINESCENCE 
Optical and probe-sampling concentration measurements for 
le and methane/air combustion in jet-stirred reactor, 
OXYGEN/COMBUSTION KINETICS 
Theoretical calculations of the atomic hydrogen plus molecular 
oxygen interaction for the combustion reactions, 3:23291 
(GMR-2473) 
OXYGEN/DIFFUSION 
Oxygen diffusion in B-Zircaloy, 3:24696 
OXYGEN/MEASURING INSTRUMENTS 
Response of membrane dissolved-oxygen probes, 3:24533 
OXYGEN/REDUCTION 
Catalytic reduction of oxygen and nitric oxides with hydrogen in 
the offgas of reprocessing plants. Laboratory tests concerning 
catalyst behaviour, 3:23178 (KFK-2437) 
Fuel cells: applied research fuel cell materials and electrocatalysis. 
pony report, January 1976-December 1976, 3:24379 (BNL- 


OXYGEN/REMOVAL 
Upgrading of coal liquids for use as power generation fuels. 
— report, February 1976-January 1977, 3:22832 (EPRI- 


~444) 
OXYGEN/SOLID SOLUTIONS 
Thermodynamics of oxygen in solid solution in vanadium and 
niobium-vanadium alloys, 3:24689 (COO-1198-1189) 
OXYGEN 16 REACTIONS/FUSION REACTIONS 


Mass differences of proton-rich atoms near A = 116 and A = 190, 


3:25351 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
%O + “Ca inelastic scattering and the elastic scattering wave 
function, 3:25343 (CONF-77 1059-5) 
OXYGEN 16 TARGET/PION PLUS REACTIONS 
Energy dependence of two- and four-nucleon removal (75 to 290 
MeV, cross sections, excitation functions, reaction mechanism), 
3:25336 (TID-27909) 
OXYGEN 16 TARGET/PROTON REACTIONS 
Inelastic scattering to high lying O* levels in **O~ (Cross 
sections), 3:25335 (TID-27909) 
OXYGEN 18/ENERGY LEVELS 
a*~ scattering from '*O (230 MeV, absolute and differential cross 
sections, nuclear structure), 3:25337 (TID-27909) 
OXYGEN 18 TARGET/PION MINUS REACTIONS 
a*~ scattering from '*O (230 MeV, absolute and differential cross 
sections, nuclear structure), 3:25337 (TID-27909) 
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OXYGEN 18 TARGET/PION PLUS REACTIONS 
a*~ scattering from ‘*O (230 MeV, absolute and differential cross 
sections, nuclear structure), 3: 25337 (TID-27909) 
Quadrupole contributions to pion double ae cha e exchange 
scattering (Cross sections, level ym tmag d= yy 3:25332 (TID-27909) 
OXYGEN COMPOUNDS D RADIATIO SN 
Efficient high energy intcared thitd 1 third harmonic generation in gases 
and liquids for laser fusion applications. Quarterly y prog ress 
report, June 1, pba 31, 1977, 3:24853 (COO/4251-2) 
EFFECT OLOGY) 


See OXYGEN 
OXYGEN IONS/IONIZATION 
Production of nitrogen, oxygen, neon, and aoe nuclei in the 
i 2 electron-beam ion source, 3:25273 (UCRL-Trans- 
1540 
OXYGEN METERS/FABRICATION 
Electrochemical oxygen meters: state-of-the-art, March 1977 
(LMFBR), 3:23813 (ANL-CT-77- — 
OXYGEN METERS/PERFORMAN' 
Electrochemical oxygen meters: a March 1977 
‘i (LMFBR), 3:23813 (ANL-CT-77-33) 
XYMETHYLENE 


See FORMALDEHYDE 
OYSTERS/AQUACULTURE 
Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 
OYSTERS/CONTAMINATION 
Petroleum hydrocarbons and oyster resources of Galveston Bay, 
Texas, 3:25215 
OYSTERS/MORPHOLOGICAL CHANGES 
Morphological anomalies in adult oyster, scallop, and Atlantic 
silversides ex: to waste motor oil, 3:25214 
OYSTERS/RADIONUCLIDE KINETICS 
Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 
OZARK REGION/AGRICULTURE 
Ozarks Region energy alternatives ey. ns paper III. 
Agricultural energy requirements, 3:24222 
OZARK REGION/ECONOMIC DEVELOPMENT 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
OZARK REGION/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working paper XVI. 
Energy demand projections, 3:24221 
OZARK REGION GY POLICY 
Ozarks Region energy alternatives study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
OZARK REGION/ENERGY SUPPLIES 
Ozarks Regional Commission regional energy alternatives study. 
Final report, 3:24223 
OZARK REGION/POWER GENERATION 
Ozarks Region energy alternatives study. ‘eee paper II. 
Power Generation ae ae requirements, 3:2432' 
OZARK REGION/PO LANTS 
Ozarks Region energy alternatives study. Working paper IX. 
Power plant siting issues, 3:24324 
OZARK REGION/RENEWABLE ENERGY SOURCES 
Ozarks Region energy alternatives study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
OZONE/ECOLOGICAL CONCENTRATION 
Airborne measurements of pollutants over urban and rural sites, 
3:25040 (BNWL-2100(Pt.3)) 
Some measurements of ground level NO, NOs, and Os 
concentrations at an unpolluted maritime site, 3:25074 
OZONE/USES 
Ozonation of treated wastewaters, 3:24564 


P 


PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1] REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PALLADIUM/CATALYTIC EFFECTS 
Catalytic reduction of oxygen and nitric oxides with hydrogen in 
the offgas of reprocessing plants. Laboratory tests concerning 
catalyst behaviour, 3:23178 (KFK-2437) 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 
Catalytic steam gasification of graphite: effects of intercalated and 
externally added Ru, Rh, Pd, and Pt, 3:22822 
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PALLADIUM/CRYSTAL FIELD 
Crystal fields and dynamic Jahn Teller coupling of an electronic 
ese to Ts lattice modes in the fine structure of Er* in Pd- 


PALLADIUM/JAHN-TELLER EFFECT 
Crystal fields and dynamic Jahn Teller coupling of an electronic 
=e > 7 lattice modes in the fine structure of Er* in Pd- 
r, 3:24 
PALLADIUM 104 TARGET/OXYGEN 16 REACTIONS 
—= differences of proton-rich atoms near A = 116 and A = 190, 
:25351 
PALLADIUM HYDRIDES/CRYSTAL FIELD 
Crystal field effects on hydrogen in transition metals, 3:24732 
PAPER/ACID HYDROLYSIS 
Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23380 (LBL-6859) 
PAPER/CHEMICAL ANALYSIS 
Pilot plant studies of the bioconversion of cellulose and 
roduction of ethanol, 3:23380 (LBL-6859) 
PAPER/ENZYMATIC HYDROLYSIS 
Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23380 (LBL-6859) 
PAPER/RECYCLING 
Poangeen bon future demand for waste paper, 3:24548 
PAPER INDUSTRY/INDUSTRIAL WASTES 


Ion exchange applied to a pulping operation, 3:24513 
or of kraft and sulphate sodium base wood pulping liquor, 
2451 


PAPER INDUSTRY /LIQUID WASTES 
Low effluent pulping of wood chips with high pressure sulfur 
dioxide, 3:24511 
PAPER INDUSTRY/WASTE PROCESSING 
Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1977-September 15, 1977, 3:23308 (COO-2983- 
5 


PAPER INDUSTRY/WASTE PRODUCT UTILIZATION 
Pulp and paper industry as a scavenger, 3:24512 
PARACHUTES/DESIGN 
Development of a parachute recovery system for a reentry nose 
cone he 3:24827 (SAND-75-0564) 
PARAFFIN 
See MLRANES 
PARAGUAY/HYDROELECTRIC POWER 
Bi-national Itaipu hydropower project, 3:23345 
PARTICLE INTERACTIONS/TRANSVERSE MOMENTUM 
Large p/sub T/ physics: data and the constituent models 
(Review), 3:25289 (SLAC-PUB-1903) 
PARTICLE MODELS 
See also COLOR MODEL 
GLUON MODEL 
PARTICLE MODELS/TRANSVERSE MOMENTUM 
Large p/sub T/ physics: data and the constituent models 
(Review), 3:25289 (SLAC-PUB-1903) 
PARTICLE RESUSPENSION/DATA ANALYSIS 
Application of soil erosion data to particle wind resuspension, 
3:25034 (BNWL-2100(Pt.3)) 
PARTICLE SIZE/CALCULATION METHODS 
Estimating aerosol optical properties from size distributions 
measured by optical particle counters, 3:25045 (BNWL- 
2100(Pt.3)) 
PARTICLE SIZE/DISTRIBUTION 
Ejecta sizing for MIDDLE GUST test series and a review of 
ejecta dynamics. Final report, 1 August 1975-1 October 1976, 
3:25004 (AD-A-043325) 
PARTICLE SIZE CLASSIFIERS/DATA PROCESSING 
NEWCAS: an interactive computer program for particle size 
analysis, 3:24826 (PNL-2405) 
PARTICLE SIZE CLASSIFIERS/TESTING 
Preliminary tests using a laser particle-size analyzer on geothermal 
brine, 3:23530 (UCID-17637) 
PARTICLES 
See also DROPLETS 
PARTICLES/AERODYNAMICS 
Correlations between the outer dimensions of aggregates and their 
aerodynamic diameter, 3:25020 (BNWL-tr-270) 
PARTICLES/MEASURING METHODS 
On-line particulate analysis on a fluidized-bed combustor. 
Quarterly report, June-August 1977, 3:22877 (FE-2412-19) 
PARTICLES/REMOVAL 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM.-6137) 
PARTICLES/SEDIMENTATION 
Correlations between the outer dimensions of aggregates and their 
aerodynamic =. 3:25020 (BNWL-tr-270) 
PARTICLES (FUEL 
See FUEL PAR TICLES 
PARTON MODEL/SPACE-TIME 
Hadron final states in deep inelastic processes (Lectures), 3:25309 
(SLAC-PUB-1756) 


PEAK-LOAD PRICING/IMPLEMENTATION 


PASSIVE SOLAR COOLING SYSTEMS/DESIGN 
Integrated natural energy environments, 3:23439 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Integrated natural energy environments, 3:23439 
PASSIVE SOLAR HEATING SYSTEMS/MATERIALS 
Design methodologies for energy conservation and passive 
heating of buildings utilizing improved building com a 
Progress report, 1 August 1977-31 October 1977, 3:234 
(COO/45 13-1) 
PATIENTS/TOLERANCE 
Mechanisms of reduction of antitumor drug toxicity by liposome 
encapsulation, 3:25222 (CONF-770989-1) 
PBF REACTOR/REACTOR CORES 
Development and use of a three-dimensional neutron diffusion 
theory model of the proposed power burst facility reload core, 
3:24030 
PCAC THEORY 
Muon capture by light nuclei (Review, meson exchange effects), 
3:25326 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDP COMPUTERS/EQUIPMENT INTERFACES 
"ARBOLA"” SLAC branch driver for PDP-11, 3:24982 (SLAC- 
TN-76-3) 
PDP COMPUTERS/TRANSLATORS 
RT11LIB: a library of subroutines for transferring data between a 
PDP-11 and CDC-6600, 3:25603 (SAND-77-8271) 
PEAK-LOAD PRICING 
Electric Utility Rate Design Study: bibliography, 3:24264 (NP- 
22501 


Electric Utility Rate Design Study: considerations of the price 
elasticity of demand for electricity, Topic 2, 3:24274 (NP-22511) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for five utilities, 3:24292 (NP- 22529) 

Electric Utility Rate Design Study: Topic 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP-22539) 

Electric Utility Rate Design Study: mechanical controls and 

penalty pricing, Topic 9, 3:24301 (NP-22540) 
PEAK. LOAD PRICING/BIBLIOGRAPHIES 

Electric Utility Rate Design Study: task force bibliographies, 
3:24266 (NP-22503) 

PEAK-LOAD PRICING/COST BENEFIT ANALYSIS 

Electric Utility Rate Design Study: comments on two costing 
approaches for time-differentiated rates, 3:24278 (NP-22515) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4, 3:24279 (NP-22516) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Carolina Power and Light Company, 
3:24280 (NP-22517) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Minnesota Power and Light Company, 

3: 24281 (NP-22518) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for the Omaha Public Power District, 3:24282 
(NP-22519) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Portland General Electric Company, 
3:24284 (NP-22521) 

Electric Utility Rate Design Study: costing for peak-load pricing, 
Topic 4. Results for Virginia Electric and Power Company, 
3:24285 (NP-22522) 

Electric Utility Rate Design Study: potential cost advantages of 
peak-load pricing; Topic 6, 3:24298 (NP-22537) 

PEAK-LOAD PRICING/DECISION MAKING 

Ownership and peak-load pricing in the electric power industry, 

3:24316 
PEAK-LOAD PRICING/ECONOMIC IMPACT 

Electric Utility Rate Design Study: estimating the benefits of 
peak-load pricing for electric utilities, Topic 6, 3:24296 (NP- 
22534) 

Electric Utility Rate Design Study: potential cost advantages of 
load management, Topic 6, 3:24297 (NP-22536) 

PEAK-LOAD PRICING/EVALUATION 

Electric Utility Rate Design Study: comments on Ebasco 
Service's approach to peak-load pricing, 3:24304 (NP-22550) 

Peak-load pricing in selected European electric utilities, 3:24319 

PEAK-LOAD PRICING/FEASIBILITY STUDIES 

Electric Utility Rate Design Study: Ebasco’s responses to 
questions from Task Force 4, Topic 4 (Peak-load pricing 
questions and answers), 3:24303 (NP-22546) 

PEAK-LOAD PRICING/FORECASTING 

Forecasting and modeling time-of-day and seasonal electricity 

demands, 3:24260 (EPRI-EA-578-SR) 
PEAK-LOAD PRICING/IMPLEMENTATION 

Electric Utility Rate Design Study: ratemaking, Topic 5, 3:24290 

(NP-22527) 





PEAK-LOAD PRICING/POWER METERS 


Electric Utility Rate Design Study: estimating the benefits of 
peak-load pricing for electric utilities, Topic 6, 3:24296 (NP- 
22534) 

PEAK-LOAD PRICING/POWER METERS 
Electric Utility Rate Design Study: metering, Topic 7 (Equipment 
available and/or needed), 3:24299 (NP-22538) 
PEAK-LOAD PRICING/PUBLIC OPINION 
er Utility Rate Design Study: attitudes and opinions of 
experimental customers toward load-management alternatives, 
Topic 10, 3:24263 (NP-22500) 

Electric Utility Rate Design Study: customer acceptance, Topic 
10.2, 3: 24283 (NP-22520) 

Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 


of-day pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 
22541) 


PEAK-LOAD PRICING/REVIEWS 
Electric Utility Rate Design Study: the development of various 
pricing approaches, Topic 1.3, 3:24273 (NP-22510) 
PEAK-LOAD PRICING/SIMULATION 
Forecasting and modeling time-of-day and seasonal electricity 
demands, 3:24260 (EPRI-EA-578-SR) 
PEARL SPAR 
See DOLOMITE 
PEAT/GASIFICATION 
Peat gasification for SNG production, 3:22755 (CONF-771092-3) 
PEBBLE BED REACTORS/AFTER-HEAT REMOVAL 
Method for protecting the top reflector of high-temperature 
reactors (Patent), 3:23970 
PEBBLE BED REACTORS/CONTROL ELEMENTS 
Absorber rod with outer thread of different pitch (Patent), 3:23999 
PEBBLE BED REACTORS/FUEL CYCLE 
Interim report on core physics and fuel cycle analysis of the 
pebble bed reactor power plant concept, 3:23778 (ORNL/TM- 
6142) 
PEBBLE BED REACTORS/FUEL SPHERES 
Method of distinguishing spherical operational elements of nuclear 
reactors by means of their neutron interaction properties, 
3:23791 
Nuclear reactor with a charge of spherical fuel elements (Patent), 
3:23784 
PEBBLE BED REACTORS/REACTOR KINETICS 
Interim report on core physics and fuel cycle analysis of the 
Baa)” bed reactor power plant concept, 3:23778 (ORNL/TM- 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/COAL DEPOSITS 
Greater Pittsburgh region thickness of rocks over the Upper 
Fr rt coal, 3:22908 
PENNSYLVANIA/ENERGY SOURCE DEVELOPMENT 
Federal, state, and local regulatory powers affecting energy 
eens | and related development in the Appalachian region. 
olume II. Evaluation of regulatory powers. Final report, 
3:24231 (PB-270905) 
Federal, state, and local regulatory powers affecting energy 
a and related development in the Appalachian region. 
xecutive summary, 3:24232 (PB-270906) 
PENNSYLVANIA/NATURAL GAS WELLS 
Oil and gas developments in Pennsylvania in 1976 (Booklet), 


3:24250 
PENNSYLVANIA/OIL WELLS 
= -_ y developments in Pennsylvania in 1976 (Booklet), 
PEPR DEVICES 
See CATHODE RAY TUBE DIGITIZERS 
PEPTIDES/CHEMICAL RADIATION EFFECTS 
Radiation effects and metalloproteins studied by x-ray 
photoelectron spectroscopy, 3:24805 (LBL-4677) 
PERSONNEL 
See also MEDICAL PERSONNEL 
MINERS 
RADIOLOGICAL PERSONNEL 
PERSONNEL/BIOLOGICAL RADIATION EFFECTS 
Study of the lifetime health and mortality experience of employees 
of ERDA contractors. Final report No. 13, August 1, 1976-July 
31, 1977, 3:25180 (COO-3428-8) 
PERSONNEL/EDUCATION 
~— oe Coal Board reduced its own energy bill, 
National Coal Board statistical tables, 1976-1977, 3:22943 
PERSONNEL/HEALTH HAZARDS 
Hazards control progress report No. 54, January-June 1977, 
3:25184 (UCRL-50007-77-1) 
Study of the lifetime health and mortality experience of employees 
of ERDA contractors. Final report No. 13, August 1, 1976-July 
31, 1977, 3:25180 (COO-3428-8) 
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PERSONNEL/NEUTRON DOSIMETRY 
Hazards control progress report No. 54, January-June 1977, 
3:25184 (UC '7-77-1) 
PERSONNEL/REMOTE SENSING 
Selective digital filtering, 3:24989 (SAND-77-1297) 
PESTICIDES 
See also INSECTICIDES 
PESTICIDES/BIOLOGICAL EFFECTS 
— of the Environmental Protection Agency in 


human e ure to carcinogens, 3:25177 
PESTIC CIDES/HEAL TH HAZARDS 


Philosophies of the Environmental Protection paneer | in 
regulating human exposure to carcinogens, 3:2 
PETR CAL PLANTS/ENVIRO AL IMPACTS 
Redcliff project and the environmental impact statement, 3:23074 
PETROCHEMICAL PLANTS/PIPES 
Differences in the carburization behavior of centrifu oo 
tubes of G-X 40 NiCr 35 25 (German designation 
1.4857) in a cracker for ethylene production, 3:24715 
OCHEMICALS 


See also CHEMICAL FEEDSTOCKS 
Overview of the problems and opportunities of the chemical 
industry by the energy situation, 3:23043 (CONF- 
7609 133- 
Research needed to meet challenges (Union Carbide experience), 
3:24185 (CONF-7609133-) 
PETROCHEMICALS/BIOLOGICAL EFFECTS 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
PETROCHEMICALS/DEMAND FACTORS 
Energy = feedstocks: challenges for Texas, 3:23042 (CONF- 
7609 133-) 
PETROCHEMICALS/ENVIRONMENTAL EFFECTS 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
PETROCHEMICALS/PYROLYSIS 
Chemistry of combustion in engines. New approaches to fuels and 
chemicals by pyrolysis, 3:24818 
PETROCHEMICALS/USES 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/BIODEGRADATION 
Study of the biodegradation of a South Louisiana crude oil 
employing computerized mass spectrometry, 3:23083 
PETROLEUM/BIOLOGICAL E 
Effect of Prudhoe Bay crude oil on survival and growth of eggs, 
oe and fry of pink salmon, Oncorhynchus gorbuscha, 
:25211 
Fate of petroleum hydrocarbons in marine zooplankton, 3:25207 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
ny hydrocarbons and oyster resources of Galveston Bay, 
Texas, 3:25215 
PETROLEUM/CATALYTIC CRACKING 
Catalytic cracking process (Patent), 3:23033 
— regenerating fluidizable catalyst particles (Patent), 
~: 


PETROLEUM/CHEMICAL ANALYSIS 
Direct evaluation of cadmium in petroleum by atomic absorption 
analysis, 3:23082 
PETROLEUM/CHEMICAL PROPERTIES 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
PETROLEUM/CONSUMPTION RATES 
Fuels and gr 4 data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 
PETROLEUM/COST 
Oil and gas re — acement cost: development and production. 
Volume I. ussion of OT le exhibits, and projections. 
Final report, 3:23051 (TID-28043/1 
Oil and gas yoy cost: development and production. 
Volume II. Exhibits. Final report, 3:23052 (T tb. -28043/2) 
PETROLEUM/DATA COMPILATION 
Oil and gas developments in Pennsylvania in 1976 (Booklet), 


3:24250 
PETROLEUM/DEEP WATER OIL TERMINALS 
Economic regulatory scheme for deepwater ports, 3:24249 
PETROLEUM/DEMAND FACTORS 
Dynamic models of the industrial demand for energy, 3:24210 
(EPRI-EA-580) 
7 = feedstocks: challenges for Texas, 3:23042 (CONF- 
133-) 
PETROLEUM/ENHANCED RECOVERY 
Microbial oil recovery, 3:23025 
PETROLEUM/ENVIRONMENTAL EFFECTS 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
Toxic, sublethal, and latent effects of petroleum on Red Sea 
macrofauna, 3:25204 
PETROLEUM/GOVERNMENT POLICIES 
Mexico’s opportunity: the oil boom, 3:24157 
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PETROLEUM/HEARINGS 
Crude oil equalization tax. Hearings before the Committee on 
Energy and Natural Resources, United States Senate, Ninety- 
<2 ‘Congress, First Session, September 16 and 19, 1977, 


PETROLEUM/HYDROCRACKING 
Fluidized bed hydrocracking of heavy hydrocarbon liquids 
(Petroleum feedstock and a coal-oil fraction from Synthoil 
Process), 3:23039 
PETROLEUM/MARKET 
Situation of the energy market (German Federal Republic, 1976), 


3:24244 
PETROLEUM/PHYSICAL PROPERTIES 
Petroleum and petrochemicals, 3:23078 (IVL-B-346) 
PETROLEUM UR POINT 
Catalytic pour point reduction of petroleum hydrocarbon stocks 
(Patent), 3:23079 
PETROLEUM/PRODUCTION 
Oil and gas laws in Tennessee (Booklet), 3:24251 
PETROLEUM/RECOVERY 
Effect of the spacing of wells and the ratio of the viscosity of 
troleum and water on waterless petroleum recovery, 3:23026 
PETROLEUM/STORAGE 

Seaway group salt domes. Draft environmental impact statement. 
Volume III. Appendices C-J. Bryan Mound Expansion, Allen, 
Damon Mound, Nash, West Columbia (Texas), 3:23064 (FEA/ 
S-77/346) 

Use of hot galvanized reinforcing steel in connection with the 
extraction of petroleum in the North Sea, 3:23084 

PETROLEUM/STORAGE FACILITIES 

Capline group salt domes. Draft environmental impact statement. 
Volume I. Bayou Choctaw Expansion, Chacahoula, Iberia, 
Napoleonville, Weeks Island Expansion (Louisiana), 3:23060 
(FEA/S-77/339) 

Capline group salt domes. Draft environmental impact statement. 
a II. Bayou Choctaw Expansion, Chacahoula, Iberia, 

leonville, Weeks Island Expansion (Louisiana), 3:23061 
FEA/ S-77/340) 

dicen group salt domes. Draft environmental impact statement. 
Volume I. Bryan Mound expansion, Allen, Damon Mound, 
Nash, West Columbia (Texas), 3:23062 (FEA/S-77/344) 

Seaway group salt domes. Draft environmental impact statement. 
Volume II. Appendices A and B. Bryan Mound Expansion, 
Allen, Damon Mound, Nash, West Columbia (Texas), 3:23063 
(FEA/S-77/345) 

Strategic petroleum reserve. Draft environmental impact 
statement. Volume III. Appendix C. West Hackberry 
Expansion, Black Bayou, Vinton, Big Hill, 3:23059 (FEA/ S-77/ 
323) 

PETROLEUM/TAXES 

Crude oil equalization tax. Hearings before the Committee on 
Energy and Natural Resources, United States Senate, Ninety- 
fom Congress, First Session, September 16 and 19, 1977, 

:24252 
PETROLEUM/THERMAL CRACKING 

Thermal cracking process employing crushed oil shale as fuel 

(Patent; for production of gaseous olefins), 3:23047 
PETROLEUM/THIN-LAYER CHROMATOGRAPHY 
Development of a simple, rapid field technique for estimating oil 
ee in the sediments. Final report, 3:23004 (AD-A- 
2976) 
PETROLEUM DEPOSITS/ASSOCIATED GAS 
Gas from conventional oil fields, 3:23092 
PETROLEUM DEPOSITS/ECONOMICS 

Oil and gas from the North Sea. Pt. 3. Economic aspects of North 

Sea oil, 3:23053 
PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 

Detection of concealed metalliferous deposits, hydrocarbons, and 

explosives (Patent; sampling of surface particles), 3:23007 
PETROLEUM DEPOSITS/GEOLOGY 

Oil-source rock identification and characterization of the Jurassic 

sediments in the northern North Sea, 3:23008 
PETROLEUM DEPOSITS/GLOBAL ASPECTS 

World coal, gas, and oil: where it is; who owns it; its future 

importance (World reserves by major country), 3:22911 
PETROLEUM DEPOSITS/HYDRAULIC FRACTURING 

Hydraulic fracturing method using sintered bauxite propping 

agent (Patent), 3:23018 
PETROLEUM DEPOSITS/NEUTRON LOGGING 

Neutron absorption and oxygen log for measuring hydrocarbon 

fluid content of formation (Patent), 3:23009 
PETROLEUM DEPOSITS/NEUTRON-NEUTRON LOGGING 

Effect of the depth of occurrence of oil and gas collectors on their 

neutron moderation properties, 3:23011 
PETROLEUM DISTILLATES/POUR POINT 

Catalytic pour point reduction of petroleum hydrocarbon stocks 

(Patent), 3:23079 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 


PHENIX REACTOR/REACTOR OPERATION 


Energy and feedstocks: challenges for Texas, 3:23042 (CONF- 
7609 133-) 
Overview of the problems and opportunities of the oil industry 
posed by the energy situation, 3:23005 (CONF-7609133-) 
PETROLEUM INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1976, 3:24172 (PB-271089) 
PETROLEUM INDUSTRY/ENFORCEMENT 
Task force on compliance and enforcement. Final report. 
Summary of Task Force recommendations, 3:23075 (PB-270104) 
PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS 
Investigations into the treatment of petrochemical wastes, 3:24503 
PETROLEUM INDUSTRY/GOVERNMENT POLICIES 
Mexico's opportunity: the oil boom, 3:24157 
PETROLEUM INDUSTRY/PLANNING 
OCS analytical model. Final report, November 1, 1976-April 30, 
1977, 3:23006 (SDC/MRI-2345-017) 
PETROLEUM INDUSTRY/REGULATIONS 
Legislative view of state and local regulatory processes, 3:24227 
(CONF-7609133-) 
Our energy dilemma, 3:24228 (CONF-7609133-) 
State regulatory processes (Texas), 3:24226 (CONF-7609133-) 
PETROLEUM INDUSTRY/RESEARCH PROGRAMS 
Research needed to meet challenges (Union Carbide experience), 
3:24185 (CONF-7609133-) 
PETROLEUM INDUSTRY/SOCIO-ECONOMIC FACTORS 
Mexico's opportunity: the oil boom, 3:24157 
PETROLEUM INDUSTRY/STABILITY 
Petrochemicals in Europe: nervousness about the future, 3:23044 
(IPC-76-43) 
PETROLEUM INDUSTRY/TAXES 
Impact of increased taxation on oil exploration and development 
in Alaska; a report to the Alaska state legislature, March 25, 
1977, 3:24247 (PB-270734) 
PETROLEUM INDUSTRY/TERMINAL FACILITIES 
Alaskan oil disposition study: potential air quality impact of a 
major off-loading terminal in the Pacific Northwest, 3:24248 
(PB-271261) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/CONSUMPTION RATES 
Fuels and energy data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 
PETROLEUM PRODUCTS/MEETINGS 
Petroleum derived carbons. Hydrocracking and hydrotreating, 
3:23050 
PETROLEUM PRODUCTS/TRANSPORT 
Electrostatic charge reducer (Patent; ®Co source in pipeline), 
3:23076 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
EPA industrial pollution control R and D program. Petroleum 
refining and organic chemicals industries, 3:23067 
PETROLEUM REFINERIES/ENTITLEMENTS PROGRAM 
Small refiner bias analysis. Final report, 3:23027 (HCP/B70258-01) 
PETROLEUM REFINERIES/WASTE DISPOSAL 
Recycle and disposal of waste at the Altona Refinery, 3:23055 
PETROLEUM REFINERIES/WASTE WATER 
Investigations into the treatment of petrochemical wastes, 3:24503 
PETROLEUM REFINERIES/WATER POLLUTION CONTROL 
EPA industrial pollution control R and D program. Petroleum 
refining and organic chemicals industries, 3:23067 
PETROLEUM RESIDUES/CRACKING 
Fluid coking process (Patent), 3:23035 
PETROLEUM RESIDUES/DESULFURIZATION 
Consideration of catalyst pore structure and asphaltenic sulfur in 
the desulfurization of resids, 3:23041 
PETROLEUM RESIDUES/HYDROCRACKING 
Hydroconversion process (Patent), 3:23032 
PETROLEUM RESIDUES/SOLVENT EXTRACTION 
Process for recovering fuel oil from topped crude (Patent), 
3:23031 
PETROLEUM RESIDUES/THERMAL CRACKING 
Thermal cracking of hydrodesulfurized residual petroleum oils 
(Patent), 3:23046 
PH VALUE/ENVIRONMENTAL EFFECTS 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHENIX REACTOR/CONSTRUCTION 
Phenix construction and operating experience, 3:23875 
PHENIX REACTOR/REACTOR OPERATION 
Phenix construction and operating experience, 3:23875 





PHENOLS/CARCINOGENESIS 


PHENOLS/CARCINOGENESIS 
Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2 
PHENOLS/MUTAGENESIS 
Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2 
PHENOLS/OXIDATION 
Utilization of purified effluents in circulating water supply systems 
in coking plants, 3:22708 
PHENYLETHYLENE 


See STYRENE 
PHI-1019 RESONANCES/PARTICLE PRODUCTION 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, @~, and proton beams with a large acceptance 
spectrometers, 3:25299 (COO-3072-81) 
PHILIPPINES/GEOTHERMAL EXPLORATION 
Geothermal development in the Philippines, 3:23517 
PHILIPPINES/GEOTHERMAL POWER PLANTS 
Geothermal development in the Philippines, 3:23517 
PHOSPHATES/QUANTITATIVE CHEMICAL ANALYSIS 
Cruise report: R/V KNORR 54 Leg 6, Ostend to Reykjavik, 
May-June 1976, 3:25240 (COO-3566-18) 
PHOSPHORUS/ENVIRONMENTAL EFFECTS 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
PHOTOCHEMICAL OXIDANTS/BIOLOGICAL EFFECTS 
-<~- of autoexhaust and photochemical oxidant on mouse, 
:25199 
PHOTOCHEMICAL OXIDANTS/CHEMICAL REACTION 
KINETICS 
Numerical modeling in support of the long range plume 
transformation study, 3:25048 (BNWL-2100(Pt.3)) 
PHOTOGALVANIC CELLS/PHOTOCHEMISTRY 
a conversion of solar energy. Annual progress 
report, 1 January-31 Dec 1976 (Iron-thionine and iron-thiozine), 
3:23393 (PB.210058) 
PHOTOGALVANIC CELLS/RESEARCH PROGRAMS 
Photochemical conversion of solar energy. Annual progress 
report, 1 January-31 Dec 1976 (Iron-thionine and iron-thiozine), 
3:23393 (PB-270058) 
PHOTOGRAPHIC FILMS/CATHODE RAY TUBE DIGITIZERS 
Oscilloscope trace photograph digitizing system (TRACE) 
(FAWTEK code ), 3:24969 (SAND-77-0355) 
PHOTOGRAPHY 
See also STREAK PHOTOGRAPHY 
ULTRAHIGH-SPEED PHOTOGRAPHY 
PHOTOGRAPHY/LIQUID WASTES 
Reverse osmosis of photographic wash solutions, 3:24529 
PHOTON-NUCLEON INTERACTIONS/CROSS SECTIONS 
Excess muons and new results in psi photoproduction, 3:25295 
(SLAC-PUB-1741) 
PHOTOSYNTHESIS/EFFICIENCY 
Comparison of primary products with respect to energy 
conversion, 3:23387 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/ENERGY STORAGE 
Battery storage performance requirements for terrestrial solar 
SS power systems. Final report, 3:23354 (ANL/ 
aaa POWER PLANTS/ENVIRONMENTAL 


Environmental impact of major solar power development, 3:23395 
ine POWER PLANTS/TOTAL ENERGY 


Institutional applications of solar total energy systems. Second 
uarterly report, 3:23417 (TID-22782) 
PHYSICAL PR CTION DEVICES/DIGITAL FILTERS 
Selective digital filtering, 3:24989 (SAND-77-1297) 
PHYSICAL PROTECTION DEVICES/MAINTENANCE 
Optimum — level analysis (ORLA) developed for the BISS 
pro 25588 (SAND-78-0060C) 
PHYSICAL RADIATION EFFECTS/SIMULATION 
Simulation of high fluence swelling behavior in technological 
materials, 3:24728 (HEDL-SA-1163) 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Studies of genetic alterations in human cells and molecules and the 
factors influencing them. Studies on the biophysical and 
biochemical basis of the radiosensitivity and interphase death of 
mammalian cells. Final report, August 1, 1971-June 30, 1976 
ree effect of phytohemagglutinin from Phaseolus), 
3:25168 (RLO/2226/T 1-16) 
PHYTOPLANKTON 
See also ALGAE 
DIATOMS 
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PHYTOPLANKTON/PRODUCTION 
Primary production of biomass in freshwater with respect to 
cena energy conversion, 3:23385 
PICEANCE BASIN/COAL RANK 
Coal — of the eastern Piceance Basin, 3:22899 (CONF- 


604140-) 
PICEANCE CREEK BASIN/COAL RESERVES 
Coal deposits of the eastern Piceance Basin, 3:22899 (CONF- 
ames 


See FUEL PINS 
PION DOSIMETRY/EXPERIMENT PLANNING 
Proposal for an experiment at the SIN: contribution on 7E3-beam 
dosimetry. Measurement of particle spectra after pion 
~ amass in biologically interesting nuclei, 3: 25375 (LA-tr-77- 


71) 
PION MINUS REACTIONS/ELASTIC SCATTERING 
a*~ scattering from ‘*O (230 MeV, absolute and differential cross 
sections, nuclear structure), 3:25337 (TID-27909) 
PION MINUS REACTIONS/INCLUSIVE INTERACTIONS 
Measurement of inclusive muon pair production mb 225-GeV/c 
a*, m~, and proton beams with a large acceptan 
spectrometers (Cross sections, 225 GeV/c, Tables), 3:25299 
(COO-3072-81) 
PION MINUS REACTIONS/INELASTIC SCATTERING 
a*~ scattering from '*O (230 MeV, absolute and differential cross 
sections, nuclear structure), 3:25337 (TID-27909) 
PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 
Quadrupole contributions to pion double analog, charge exchange 
scattering (Cross sections, level paths), 3:253 2 (TID-27909) 
PION PLUS REACTIONS/ELASTIC SCATTERING 
a*~ scattering from '*O (230 MeV, absolute and differential cross 
sections, nuclear structure), 3:25337 (TID-27909) 
PION PLUS REACTIONS/INCLUSIVE INTERACTIONS 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
PION PLUS REACTIONS/INELASTIC SCATTERING 
a*~ scattering from '*O (230 MeV, absolute and differential cross 
sections, nuclear structure), 3:25337 (TID-27909 
PION PLUS REACTIONS/KNOCK-OUT REACTIONS 
Energy dependence of two- and four-nucleon removal (75 to 290 
MeV, cross sections, excitation functions, reaction mechanism), 
3:25336 (TID-27909) 
PION REACTIONS/INELASTIC SCATTERING 
Pion induced monopole excitations (Differential cross sections, 
tau, 7, DWBA), 3:25331 (TID-27909) 
PION-KAON INTERACTIONS/SCATTERING AMPLITUDES 
Study of Kz scattering using the reactions K* -p + K* -* n at 13 
GeV (Production amplitudes, total cross sections, isospin s 
waves), 3:25305 (SLAC-PUB-1886) 
PION-NUCLEON INTERACTIONS/RESEARCH PROGRAMS 
Pion-nucleon interaction and mesonic atoms. Progress report, 
February 1, 1977-January 31, 1978 (Summary of reseach 
activities at Wyoming Univ., Laramie), 3:25285 (COO-2197-53) 
PIONS/BIOLOGICAL RADIATION EFFECTS 
Risks for cancer induction by pion radiation in the peak- and 
plateau region, 3:25186 (LA-tr-77-77A) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
PIPELINES/CATHODIC PROTECTION 
Automation and remote control of electrochemical production of 
gas mains, 3:23099 
Corrosion control techniques for platforms and pipelines, 3:23021 
PIPELINES/COVERINGS 
Hinged concrete covers protect pipelines (Protection of submarine 
pipelines from underscouring, trawlboards, and dragging 
anchors), 3:23077 
PIPELINES/DEFORMATION 
Plastic buckling of axially compressed cylinders (LMFBR), 
3:23856 (WARD-SD-3045-9) 
PIPELINES/DESIGN 
Study of the behavior of gas distribution equipment in hydrogen 
service, 3:23288 (TID-27728) 
PIPELINES/ELECTROSTATIC CHARGE ELIMINATORS 
Electrostatic charge reducer (Patent; ®Co source in pipeline), 
23076 


PIPELINES/INSTALLATION 
Reflections on the selection of district heating pipeline laying 
systems, 3:24411 
PIPELINES/LEAK TESTING 
Study of the behavior of gas distribution equipment in hydrogen 
service, 3:23288 (TID-27728) 
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PIPELINES/MAINTENANCE 
Pipelines (Patent), 3:24843 
PIPELINES/MATERIALS 
Hydrogen compatibility of structural materials for pressure vessels 
and pipelines, 3:23281 (CONF-761 134-) 
PIPELINES/WELDING 
Welding pipelines in dryland conditions underneath the sea, 
3:24844 
PIPES/FAILURES 
Probabilistic leak analysis for LMFBR primary coolant piping, 
3:23836 (GEFR-00041) 
PIPES/LINING PROCESSES 
Latest methods of preparation at UK's Thurcroft colliery (Cast 
basalt), 3:22955 
PIPES/PROTECTIVE COATINGS 
Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, July-September 1977, 
3:22709 (BNWL-2040-7) 
PIPES/STANDARDS 
Tests on the prospects of a system of normalization of tubes in 
mechanical engineering, 3:22962 
PITCHBLENDE/ISOTOPE RATIO 
Xenon and krypton isotopic abundances in African pitchblende, 
3:23127 
PITCHES/CARBONIZATION 
Characterization of petroleum pitches used for coke production, 
3:23049 
PITCHES/PYROLYSIS 
Pressure effects on the yield and on the microstructure formation 
in the pyrolysis of coal tar and petroleum pitches, 3:22856 
PITCHES/RHEOLOGY 
Rheological characteristics of coal tar and petroleum pitches with 
and without additives, 3:22870 
PITCHES/STRUCTURAL CHEMICAL ANALYSIS 
Characterization of petroleum pitches used for coke production, 
3:23049 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
CASSAVA 
SUGAR CANE 
TREES 
PLANTS/AERIAL PROSPECTING 
Surface geothermal indication, Halo, from thermal historical 
standpoint, 3:23488 
PLANTS/CONTAMINATION 
Long-term chemical and biological effects of a persistent oil spill 
following the grounding of the General M.C. Meigs, 3:25203 
Persistence and effects of light fuel oil in soil, 3:23072 
PLANTS/PHOTOSYNTHESIS 
Comparison of primary products with respect to energy 
conversion, 3:23387 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/COMPUTER CODES 
Survey of particle codes in the Magnetic Fusion Energy Program, 
3:25410 (DOE/ET-0003) 
PLASMA/MAGNETIC FIELD CONFIGURATIONS 
Magnetic field-line reconnexion by localized enhancement of 
eo Pt. i. Evolution in a compressible MHD fluid, 
491 
PLASMA/NEUTRON DENSITY 
Neutron collisions in a thermonuclear plasma, 3:25407 
PLASMA/RELATIVISTIC BEAM INJECTION 
Landing of REB ring on equilibrium orbit, 3:25413 
PLASMA/RESEARCH PROGRAMS 
Overview of FY 77 accomplishments in applied plasma physics, 
3:25409 (DOE/ET-0037) 
PLASMA/SHOCK WAVES 
Shocks in an anisotropic plasma, 3:25423 
PLASMA/WAVE PROPAGATION 
Propagation of disturbances in a magnetized relativistic plasma of 
very low density, 3:25422 
PLASMA CONFINEMENT/ELECTRIC CURRENTS 
Neoclassical current in a toroidally-confined multispecies plasma, 
3:25385 (PPPL-1409) 


PLUMES/MATHEMATICAL MODELS 


PLASMA DIAGNOSTICS 
Methods for determination of deuterium plasma parameters in 
laser experiments with shell targets, 3:25402 
PLASMA DIAGNOSTICS/ELECTROSTATIC ANALYZERS 
10-channel neutral particle energy analyser for measurements of 
ion temperatures on tokamak plasmas, 3:25401 
PLASMA DIAGNOSTICS/INTERFERO: 
Streak camera recording of interferometer fringes, 3:25396 
(UCID-17531) 
PLASMA DIAGNOSTICS/MULTI-CHANNEL ANALYZERS 
Multi-channel neutral analyzer- i ey 3:25397 (UCID-17584) 
PLASMA DIAGNOSTICS/STREAK PHOTOG: HY 
Streak camera recording of interferometer fringes, 3:25396 
(UCID-17531) 
PLASMA DIAGNOSTICS/TIME-OF-FLIGHT METHOD 
Analysis of the ion component of a moving plasma, 3:25400 
PLASMA DRIFT/ENERGY SPECTRA 
Analysis of the ion component of a moving plasma, 3:25400 
PLASMA DRIFT/EQUATIONS OF MOTION 
Motion of charged particles in an adiabatic trap, 3:25414 
PLASMA FOCUS DEVICES/X-RAY SPECTRA 
X-ray emission from high temperature plasmas. Final report, 1 jul. 
1974 - 30 jun. 1977, 3:25403 (N-77-27920) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
ORNL-TNS/PEPR overall heating requirements, 3:25382 
(CONF-771213-3) 
PLASMA INSTABILITY 
See also TWO-STREAM INSTABILITY 
PLASMA INSTABILITY/LARMOR RADIUS 
Influence of finite Larmor radius upon the resistive tearing mode 
in the low-beta, compressible limit, 3:25417 
PLASMA SEEDING/EQUIPMENT 
Effectiveness of different systems of introducing and recovering 
seed for open-cycle MHD power stations, 3:24361 
PLASMA SIMULATION/BOLTZMANN-VLASOV EQUATION 
Time asymptotic statistics of the Vlasov equation, 3:25412 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/MODULATION 
Self-modulation of a nonlinear ion wave packet, 3:25428 
PLASMA WAVES/WAVE PROPAGATION 
Approximate theory of large-amplitude wave propagation, 
3:25425 
Phase velocity, ray velocity, and group velocity surfaces for a 
magneto-ionic medium, 3:25427 
PLASTICITY/EQUATIONS 
Efficient numerical method for time independent plasticity, 
3:24682 (SAND-77-0943) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/MECHANICAL PROPERTIES 
Stainless steel thick plates for light-water reactors, 3:23753 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/CATALYTIC EFFECTS 
Catalytic reduction of oxygen and nitric oxides with hydrogen in 
the offgas of reprocessing plants. Laboratory tests concerning 
catalyst behaviour, 3:23178 (KFK-2437) 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 
Catalytic steam gasification of graphite: effects of intercalated and 
externally added Ru, Rh, Pd, and Pt, 3:22822 
PLATINUM/CORROSION 
Evaluation of electrode materials for slagging MHD generators, 
3:24348 (CONF-771025-) 
PLATINUM/CRYSTAL FIELD 
EPR fine structure of S state ions, 3:24657 
PLATINUM/FINE STRUCTURE 
EPR fine structure of S state ions, 3:24657 
PLATINUM ALLOYS/CRYSTAL STRUCTURE 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 
PLATINUM ALLOYS/PHASE DIAGRAMS 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 
PLATINUM ALLOYS/THERMODYNAMIC PROPERTIES 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 
PLOWSHARE PROJECT/REVIEWS 
Summary of U.S. PNE experience, 3:25005 (UCID-17649) 
PLUMES/MATHEMATICAL MODELS 
Computational economy measures applied to the Gaussian plume 
model with restricted vertical mixing, 3:25053 (BNWL- 
2100(Pt.3)) 





PLUMES/MONITORING 


PLUMES/MONITORING 
Specification of errors in estimating the mean plume from 
simulated aircraft traverses of the real plume, 3:25028 (BNWL- 


2100(Pt.3)) 
PLUMES/RADIOACTIVITY 
Radioactivity in forest fire smoke plumes (**7Cs), 3:25092 
(BNWL-2100(Pt.3)) 
PLUMES/SAMPLING 
Airborne measurements of hydrocarbons in the St. Louis plume, 
3:25043 (BNWL-2100(Pt.3)) 
PLUMES/TRAJECTORIES 
Improved computer code for reactive yy trajectory 
calculations, 3:25056 (BNWL-2100(Pt.3)) 
PLUTONIUM/CALORIMETRY 
Some examples of the estimation of error for calorimetric assay of 
lutonium-bearing solids. Technical report Jan-May 77, 3:23218 
PB-271540) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
Relationship of microbial processes to the fate and behavior of 
transuranic elements in soils, plants, and animals, 3:25126 (PNL- 


2416) 
PLUTONIUM/FABRICATION 
Plutonium fuel fabrication retrospection: PRTR to CRBR, 3:23149 
(HEDL-SA-1138-FP) 
PLUTONIUM/GAMMA SPECTROSCOPY 
es r an for the Division of Safeguards and Security: 
une 1977, 3:23216 (MLM-2485) 
PLUTONIUM/ION EXCHANGE 
Anion-exchange affinage of plutonium and neptunium during 
extraction reprocessing of WWER spent fuel elements, 3: 53165 
PLUTONIUM/MICRODOSIMETRY 
Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
Summary report, 1 July 1974-31 August 1977, 3:25152 (COO- 
3462-14 


~14) 
PLUTONIUM/REDUCTION 
Photochemistry in nuclear fuel reprocessing, 3:23164 
PLUTONIUM/TISSUE DISTRIBUTION 
Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
Summary report, 1 July 1974-31 August 1977, 3:25152 (COO- 
3462-14) 
PLUTONIUM/VOLTAMETRY 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1976-September 
30, 1977, 3:24760 (LA-7013-PR) 
PLUTONIUM 238/RADIOACTIVE AEROSOLS 
Airborne plutonium transport of nonrespirable particles (7°* Pu, 
239 Py), 3:25089 (BNWL-2100(Pt.3)) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
General-Purpose Heat Source Project, space nuclear safety 
a, and radioisotopic terrestrial safety program. Progress 
rt, December 1977 (7°*PuOz), 3:23241 (LA-7129-PR) 
PLUT INIUM 238 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol.15)(Pt.D)) 
PLUTONIUM 239/DAUGHTER PRODUCTS 
Considerations in measuring trace radionuclides in soil samples by 
L x-ray detection, 3:25112 (CONF-771023-20) 
PLUTONIUM 239/HALF-LIFE 
Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1976-September 
30, 1977, 3:24760 (LA-7013-PR) 
PLUTONIUM 239/MAXIMUM PERMISSIBLE BODY BURDEN 
Adapting the polycarbonate dosimeter and electrochemical 
etching to the microdosimetry of 7°*Pu in bone, 3:25190 
(CONF-770720-7) 
PLUTONIUM 239/MICRODOSIMETRY 
Adapting the polycarbonate dosimeter and electrochemical 
etching to the microdosimetry of 7°*Pu in bone, 3:25190 
(CONF-770720-7) 
PLUTONIUM 239/RADIATION DOSE DISTRIBUTIONS 
Development and application of the electrochemical track etching 
technique. Progress report, 3:23212 (TID-28051) 
PLUTONIUM 239/RADIOACTIVE AEROSOLS 
Airborne plutonium transport of nonrespirable particles (?°* Pu, 
239 Py), 3:25089 (BNWL-2100(Pt.3)) 
PLUTONIUM 239/TISSUE DISTRIBUTION 
Adapting the polycarbonate dosimeter and electrochemical 
etching to the microdosimetry of 7°*Pu in bone, 3:25190 
(CONF-770720-7) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
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individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol.15)(Pt.D)) 

Neutron spectroscopy. Progress report, 1 October 1976-30 
September 1977 (Summary of research — — in neutron 
pe ale at the Columbia Meeting fre ry partment of 
Mechanical and Nuclear Engi ring), :25363 (COO-2176-45) 

PLUTONIUM 240 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 

PLUTONIUM 241 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 

PLUTONIUM 242 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol.15)(Pt.D)) 

PLUTONIUM 243 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data ge Arora descriptions of 
individual evaluations for Z to 98, 3:25362 (UCRL- 

50400(V ol. 15)(Pt.D)) 
PLUTONIUM ALLOYS/AMORPHOUS STATE 

Development and initial characterization of amorphous metals 
rich in W and/or Re, 3:24648 (UCRL-13787) 

PLUTONIUM ALLOYS/CRYSTAL STRUCTURE 

Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 

PLUTONIUM ALLOYS/CRYSTAL-PHASE 

TRANSFORMATIONS 

Gallium in the alpha and delta plutonium lattice, 3:24647 (RFP- 
2636 


PLUTONIUM ALLOYS/PHASE DIAGRAMS 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 
PLUTONIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 
PLUTONIUM CARBIDES/SYNTHESIS 
Synthesis of (U,Pu)C by carbothermic reduction of mixed oxides 
and evaluation of the sintering behavior, 3:23153 (ORNL/TM- 
6089 


) 
PLUTONIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
PLUTONIUM DIOXIDE/FABRICATION 
LMFBR mixed oxide fuels fabrication development semiannual, 
January-June 1977, 3:23151 (HEDL-TME-77-95) 
PLUTONIUM DIOXIDE/MECHANICAL PROPERTIES 
Safety aspects of fast reactor fuels, 3:23843 (HEDL-SA-1288) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Reference fuel studies. Annual report, February 1976-January 
1977 (LMFBR;; stainless steel clad PuO2-UOz fuel pins), 3:23837 
(GEFR-00076) 
PLUTONIUM DIOXIDE/REDUCTION 
Synthesis of (U,Pu)C by carbothermic reduction of mixed oxides 
and evaluation of the sintering behavior, 3:23153 (ORNL/TM- 
6089 


PLUTONIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
PLUTONIUM DIOXIDE/X-RAY FLUORESCENCE ANALYSIS 
Close-coupled x-ray analysis of mixed oxide fuels, 3:23214 
(HEDL-SA-1271-FP) 
PLUTONIUM OXIDES/FREE ENTHALPY 
Comparison of TGA and EMF measurement of the oxygen 
potential of Uo 75Puo 2s0/sub 2+-x/, 3:23150 (HEDL-SA-1282) 
PLUTONIUM OXIDES/LEAKS 
Study of plutonium oxide leak rates from shipping containers. 
Quarterly progress report, July 1, 1977-September 30, 1977, 
3:23168 (BNWL-2260-4) 
PLUTONIUM OXIDES/TRANSPORT 
Study of plutonium oxide leak rates from shipping containers. 
Quarterly pr a soa” July 1, 1977-September 30, 1977, 
3:23168 (BNWL-22 
PLUTONIUM RECY CLE/ECONOMICS 
High power fast reactors with combined use of uranium-235 and 
plutonium (LMFBR), 3:23895 
PNEUMATIC TRANSPORT/EVALUATION 


Pneumatic capsule pipeline transport (In wheeled capsules), 
3:22956 
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POLAND/COAL INDUSTRY 
More Polish coal mines needed, 3:22925 
POLAND/ENVIRONMENT 
Program of hydrological studies of the Zarnowieckie lake and the 
prognosis of the changes resulting from the operation of atomic 
and pump-storage power stations, 3:25154 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/DATA PROCESSING 
Quality assurance applied to an environmental surveillance 
rogram, 3: 25015 CONF-771113-8) 
POL ION/SAMPLING 
Quality assurance applied to an environmental surveillance 
i. " — 25015 015 (CONF-771113- 8) 
PO) 


See also MIR IR POLLU U' TION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/QUALITY ASSURANCE 
Quality assurance applied to an environmental surveillance 
program, 3:25015 (CONF-771113- 8) 
POLLUTION CONTROL AGENCIES/ORGANIZING 
Quality assurance applied to an environmental surveillance 
we 3:25015 (CONF-771 113-8) 
CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
INERTIAL SEPARATORS 
NOISE POLLUTION CONTROL 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Device for cleaning and heat recovery from the exhaust gases in 
heat treatment and drying installations (Patent), 3:24488 
Exhaust pollution reduction apparatus for internal combustion 
engine carburetor (Patent), 3:24607 
Gas purification method and apparatus (Patent), 3:24951 
Method and apparatus for the purification of waste gas containing 
gaseous pollutants (Patent), 3:24950 
ag for monitoring the composition of exhaust gases (Patent), 
:24606 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Operation of pollution control systems at John Lysaght (Australia) 
Limited, Westernport works, 3:24955 
Process for purifying gases (Patent), 3:24947 
Sa” CONTROL EQUIPMENT/PERFORMANCE 
TESTIN 


Source testing of a stationary coke-side enclosure. Volume I. 
Burns Harbor Plant, Bethlehem Steel Corporation, Chesterton, 
Indiana, 3:25067 (PB-270686) 

POLLUTION CONTROL EQUIPMENT/SURFACE WATERS 

Operation of pollution control systems at John Lysaght (Australia) 
Limited, Westernport works, 3:24955 

POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 

ASSESSMENT 

Electric utilities’ use of flue gas desulfurization technology in the 
United States, 3:23662 (TID-28067) 

POLLUTION REGULATIONS/ENFORCEMENT 

Inspection manual for enforcement of New Source Performance 
Standards: secondary lead smelters. Final report, 3:25064 (PB- 
269958) 

POLONIUM 210 

Paleomagnetism and radiochemical age estimates for Late Brunhes 

polarity episodes, 3:25239 
POLONIUM 210/ENERGY LEVELS 

Proton pairing states observed in the °° Pb(*He,n)?!°Po reaction, 
3:25359 (TID-27909) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

BIODEGRADATION 

Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 

POLYCYCLIC AROMATIC HYDROCARBONS/BIOLOGICAL 

ACCUMULATION 


Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 

ANALYSIS 
Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
MONITORING 
Benzopyrene pollution on Tokyo, 3:25083 


POTASSIUM CARBONATES/MATERIALS RECOVERY 


POLYCYCLIC AROMATIC HYDROCARBONS/ 
MUTAGENESIS 
Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also ORGANIC POLYMERS 
POLYMERS/COMBUSTION 
Deflection mapping in the study of polymer burning, 3:23338 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYURETHANES/MECHANICAL PROPERTIES 
Polyurethane foam plastics for thermal insulation in walls and 
roofs, 3:24413 
POLYURETHANES/PHYSICAL PROPERTIES 
Polyurethane foam plastics for thermal insulation in walls and 
roofs, 3:24413 
PONDS 
See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POROUS MATERIALS/FLUID FLOW 
Flow in fractured porous media, 3:24938 
PORPHYRINS/CHEMICAL BONDS 
Stereoelectronic properties of photosynthetic and related systems. 
I. Ab initio quantum mechanical ground state characterization 
of free base porphine, chlorine, and ethyl pheophorbide a, 
3:24785 
Stereoelectronic properties of photosynthetic and related systems. 
II. Ab initio quantum mechanical ground state characterization 
of magnesium porphine, magnesium chlorin, and ethyl 
chlorophyllide a (Comparison with Mg-free analog), 3:24786 
PORPHYRINS/ELECTRONIC STRUCTURE 
Stereoelectronic properties of photosynthetic and related systems. 
I. Ab initio quantum mechanical ground state characterization 
of free base porphine, chlorine, and ethyl pheophorbide a, 
3:24785 
Stereoelectronic properties of photosynthetic and related systems. 
II. Ab initio quantum mechanical ground state characterization 
of magnesium porphine, magnesium chlorin, and ethyl 
chlorophyllide a (Comparison with Mg-free analog), 3:24786 
PORTLAND CEMENT/ACTIVATION ANALYSIS 
Determination of cement content in soil-cement mixtures and 
concrete. Final report, 1 June 1971-1 June 1975, 3:24753 (PB- 
270669) 
POSITION SENSITIVE DETECTORS/READOUT SYSTEMS 
Recent improvements to RC-line encoded position-sensitive 
proportional counters, 3:24967 (CONF-771077-5) 
POSITRONIUM/CHEMICAL REACTION KINETICS 
Positronium reactions in micellar systems, 3:25275 
POSITRONIUM/QUANTUM ELECTRODYNAMICS 
Recent advances in bound state quantum electrodynamics, 3:25319 
(SLAC-PUB-1966) 
POST-IRRADIATION THERAPY/DRUGS 
Drug inhibition of first-stage radioemesis. Interim report, 5 
November 1975-31 December 1976, 3:25185 (AD-A-043078) 
POSTULATED PARTICLES 
See also CHARM PARTICLES 
HEAVY LEPTONS 


QUARKS 
POSTULATED PARTICLES/LEPTONIC DECAY 
Properties of ey. events produced in e* -e~ annihilation (Angular 
and momentum distributions, cross sections), 3:25293 (SLAC- 
PUB-1664) 
POSTULATED PARTICLES/PAIR PRODUCTION 
Properties of ey, events produced in e* -e~ annihilation (Angular 
and momentum distributions, cross sections), 3:25293 (SLAC- 
PUB-1664) 
POTASSIUM/ECOLOGICAL CONCENTRATION 
Sodium and potassium in dew, 3:25077 
POTASSIUM/PHYSICAL PROPERTIES 
Documentation of the engineering properties of cesium and 
potassium, 3:24695 (ORNL-5344) 
POTASSIUM/THERMODYNAMIC PROPERTIES 
Documentation of the engineering properties of cesium and 
potassium, 3:24695 (ORNL-5344) 
POTASSIUM/TOPPING CYCLES 
Documentation of the engineering properties of cesium and 
potassium, 3:24695 (ORNL-5344) 
POTASSIUM 39 TARGET/ALPHA REACTIONS 
3°K(a,p)**Ca reaction to high excitations (35.2 MeV, tau, 77, 
angular distribution, cross sections), 3:25344 (TID-27909) 
POTASSIUM CARBONATES/MATERIALS RECOVERY 
Regeneration of caustic potash solution used for the disposal of 
gaseous fluorides, 3:24507 





POTASSIUM COMPOUNDS/STRUCTURAL CHEMICAL 


POTASSIUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
ir study of the monoperoxo molybdate complexes K2[MoO(O2)F]} 
and [(NHpFI[MoO(0.)F 3:24761 
POT. HYDROXIDES/CORROSIVE EFFECTS 
Asbestos corrosion study in a caustic potash solution at several 
temperatures, 3:23262 
POTASSIUM SULFATES/VAPOR PRESSURE 
Development, testing, and evaluation of MHD-materials. 
Quarterly report, April-June 1977, 3:24356 (FE/6010-2) 
POTATOES/FERME ATION 
Feasibility of producing basic chemicals by fermentation, 3:23333 
POWDERS/COLORATION 
— dyeing method for cosmetics (Patent), 3:24769 (ORNL-tr- 
4 


POWDERS/MATERIALS HANDLING 
Feeding the feeder, 3:22800 (JPL-77-55) 
POWDERS/ODORIZATION 
Powder dyeing method for cosmetics (Patent), 3:24769 (ORNL-tr- 
4548 


POWER CONDITIONING CIRCUITS/DESIGN 
— _ supplied for large laser systems, 3:25556 (UCRL- 
133) 


POWER DEMAND 
See also DEMAND FACTORS 
POWER DEMAND/ECONOMIC ELASTICITY 

Electric Utility Rate Design Study: considerations of the price 
elasticity of demand for electricity, Topic 2, 3:24274 (NP-22511) 

Electric Utility Rate Design Study: elasticity of demand, Topic 2, 
3:24275 (NP-22512) 

Electric Utility Rate Design Study: elasticity of demand, Topic 2, 
3:24276 (NP-22513) 

Electric Utility Rate Design Study: mechanical controls and 
penalty pricing, Topic 9, 3:24301 (NP-22540) 

POWER DEMAND/FORECASTING 

Electric power supply and demand 1977-1986 as projected by the 
Regional Electric Reliability Councils in their April 1, 1977 
responses to FPC Order 383-4 Docket R-362, 3:24313 (TID- 
28135) 

Electric Utility Rate Design Study: potential cost advantages of 
peak-load pricing; Topic 6, 3:24298 (NP-22537) 

Forecasting and modeling time-of-day and seasonal electricity 
demands, 3:24260 (EPRI-EA-578-SR) 

Study of proposed interconnection between the City of Lubbock, 
Texas and Southwestern Public Service Company. Staff report, 
3:23688 (TID-28101) 

POWER DEMAND/MATHEMATICAL MODELS 

Electric Utility Rate Design Study: potential cost advantages of 

peak-load pricing; Topic 6, 3:24298 (NP-22537) 
POWER DEMAND/REGIONAL ANALYSIS 

Electric power supply and demand 1977-1986 as projected by the 
Regional Electric Reliability Councils in their April 1, 1977 
— to FPC Order 383-4 Docket R-362, 3:24313 (TID- 
28135) 

POWER DEMAND/SIMULATION 

Forecasting and modeling time-of-day and seasonal electricity 

demands, 3:24260 (EPRI-EA-578-SR) 
POWER DENSITY/MEASURING METHODS 

Applying the pulsed ion chamber methodology to full range 

reactor power measurements, 3:23919 
POWER DENSITY/ON-LINE MEASUREMENT SYSTEMS 

Automatic reactor power measurement by continuous 

calorimetry, 3:23987 
POWER GENERATION 

Can we do without uranium (Economic/environmental 

implications of nuclear moratorium), 3:24191 
POWER GENERATION/AIR POLLUTION CONTROL 

Industrial pollution control. Volume 2. Technological strategies, 

3:25066 (PB-270179) 
POWER GENERATION/COAL 

Proposal of a regulation of the Council concerning financial 
measures of the community for promoting the use of coal for 
power generation, 3:24322 

POWER GENERATION/COST 
Capital cost: low and high sulfur coal plants; 800 MWe, 3:24258 
COO-2477-8(Vol.2)) 
Capital cost: low and high sulfur coal plants; 800 MWe, 3:24259 
COO-2477-8(Vol.3)) 
POWER GENERATION/ENERGY DEMAND 
Ozarks Region energy alternatives study. Working paper II. 
Power Generation energy requirements, 3:24320 
POWER GENERATION/ENERGY SOURCES 
Power generation in the future. III, 3:23595 
POWER GENERATION/ENVIRONMENTAL IMPACTS 

Ozarks Region energy alternatives study. Working paper II. 

Power Generation energy requirements, 3:24320 
POWER GENERATION/FORECASTING 
Power generation in the future. III, 3:23595 
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POWER GENERATION/OPTIMIZATION 
Case for evolutionary optimization, 3:24323 
POWER GENERATION/WATER POLLUTION CONTROL 
Industrial pollution control. Volume 2. Technological strategies, 
3:25066 (PB-270179) 
POWER METERS/ AVAILABILITY 
Electric Utility Rate Design Study: Topic 7, metering and 
communication systems; Topic 8, utilization of off-peak 
electricity; Topic 9, Mechanical controls and penalty pricing, 
3:24300 (NP-22539) 
POWER METERS/DESIGN 
Programmable data acquisition system for microwave calibration, 
3:24985 (BDX-613-1722(Rev.)) 
POWER METERS/PEAK-LOAD PRICING 
Electric Utility Rate Design Study: metering, Topic 7 (Equipment 
available and/or needed), 3:24299 (NP-22538) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/CONTROL SYSTEMS 
Interaction of automatic controllers and means of discrete control, 
3:23651 
POWER PLANTS/DATA COMPILATION 
1977 electric power post-summer survey, 3:24318 
POWER PLANTS/ENVIRONMENTAL IMPACTS 
Role of Environmental Protection Agency in concert with other 
national goals, 3:24164 (CONF-7609133-) 
POWER PLANTS/FUEL CONSUMPTION 
High performance reheat marine steam propulsion plant. Final 
report on phases | and 2, 3:24578 (PB-270551) 
POWER PLANTS/FUELS 
Ozarks Region energy alternatives study. Working paper II. 
Power Generation energy requirements, 3:24320 
POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Conceptual design of underground compressed air storage electric 
power systems, 3:23656 
POWER PLANTS/PERFORMANCE 
High performance reheat marine steam propulsion plant. Final 
report on phases 1 and 2, 3:24578 (PB-270551) 
POWER PLANTS/POWER GENERATION 
1977 electric power post-summer survey, 3:24318 
POWER PLANTS/SITE SELECTION 
Ozarks Region energy alternatives study. Working paper IX. 
Power plant siting issues, 3:24324 
POWER REACTORS 
See also BELOYARSK-3 REACTOR 
BOR-60 REACTOR 
CIRENE REACTOR 
CLINCH RIVER BREEDER REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
EBR-2 REACTOR 
GA STANDARD REACTOR 
GENKAI-1 REACTOR 
GREIFSWALD-2 REACTOR 
HAMAOKA-1 REACTOR 
JATR REACTOR 
JOYO REACTOR 
KNK REACTOR 
KOEBERG-I REACTOR 
KORI-]1 REACTOR 
MONJU REACTOR 
NINE MILE POINT-1 REACTOR 
PHENIX REACTOR 
PROCESS HEAT REACTORS 
SHIMANE-1 REACTOR 
SHIPPINGPORT REACTOR 
SNR-1 REACTOR 
SNR-2 REACTOR 
WWER TYPE REACTORS 
ZION-2 REACTOR 
POWER REACTORS/CONTAINMENT SHELLS 
— wall for nuclear reactor safety vessel (Patent), 
240) 
POWER REACTORS/FUEL ELEMENTS 
Method to determine the thermal conductivity of uranium dioxide 
and the surface conductance at the cladding-core interface from 
internal reactions, 3:23983 
POWER REACTORS/HEAT EXCHANGERS 
Front closure for a heat exchanger, whose heat exchanger matrix 
: — from the folds of a strip having even folds (Patent), 
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POWER REACTORS/MEETINGS 
1976 ASME-ANS international conference on advanced nuclear 
energy systems, 3:23711 
POWER CTORS/POWER DENSITY 
Automatic reactor ae measurement by continuous 
calorimetry, 3:2398 
POWER REACTORS/PRESSURE VESSELS 
Burst protection for reactor pressure vessels using a hinged 
support bearing (Patent), 3:24095 
Device for the burst protection of nuclear reactor pressure vessels 
(Patent), 3:24085 
Device for supporting a nuclear boiler (Patent), 3:23923 
Nuclear reactor with a metallic pressure vessel (Patent), 3:23942 
Nuclear reactor pressure vessels (Patent), 3:23943 
Pressure-tight connection for nuclear reactor pressure vessels 
(Patent), 3:23948 
Pressure vessel, particularly nuclear reactor pressure vessel 
(Patent), 3:23947 
Pressure vessel for nuclear power plants with concrete shell 
(Patent), 323950 
Pressure vessel, especially for a nuclear reactor (Patent), 3:23941 
Prestressed concrete reactor vessels, 3:23952 
Radiation shield for the area of the reactor pressure vessel flange 
(Patent), 3:23931 
Removable bolt for fast fastening, capable of being prestressed and 
the associated systems of pr restress control (Patent), 3:23955 
Screw fas = for the opening and closing of a reactor 
vessel lid, 3 
Stressing orangement for pressure vessels with prestressed jacket 
fatent), 3:23944 
R REACTORS/REACTOR SAFETY 
Nuclear power reactor safety (Book), 3:24084 
POWER REACTORS/SHIELDING 
Computer pi “se SCAP-BR for gamma-ray streaming through 
multi-le ducts, 3:23922 (CONF-771 109-88) 
POWER REACTORS/STEAM GENERATORS 
rowan a supporting a nuclear boiler (Patent), 3:23923 
ATIONS/DESIGN 
” Vealilaaaeaiers transformer station with metal-enclosed 
switchgear for 420 kV and 123 kV, 3:23691 
POWER SUBSTATIONS/RADIO NOISE 
100 to 400 MHz noise at hv substations, 3:23694 
POWER SUBSTATIONS/VENTILATION SYSTEMS 
Energy supply station (Patent), 3:23680 
POWER Ss LIES 


See also RADIO EQUIPMENT POWER SUPPLIES 
POWER SUPPLIES/PERFORMANCE 

Methods for producing the plasma initiation pulse in ohmic 
heating circuits in tokamak power reactors: resistive dissipation, 
transient inductive storage, and transient capacitive storage, 
3:25501 (CONF-771029-120) 

Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:25506 (CONF-771029-191) 

Report on emergency electrical power supply systems for nuclear 

el cycle and reactor facilities security systems, 3:23926 (Y/ 
Sub-77/14263/1) 
POWER SUPPLIES/RELIABILITY 
—— on emergency electrical power supply systems for nuclear 
1 cycle and reactor facilities security systems, 3:23926 (Y/ 
Sub-77/14263/1) 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 

Scale, centralization, and electrification in energy systems 

(Matching scale and ~ st to end use), 3:24239 
POWER SY MS/A 

Electric system co am on ad Consolidated Edison Company 
of New York, Inc., System. Staff report on July 13-14, 1977, 
3:24312 (TID-28134) 

POWER SYSTEMS/CONTROL SYSTEMS 

Acquisition, processing and edition of information from systems 
= a plants with the aid of a dual computer system, 

Staff report on July 13-14, 1977, electric system disturbance on the 
Consolidated Edison Company of New York, Inc., System, 
3:24325 (PB-271230) 

Supp plement to staff — on July 13-14, 1977, electric systems 

jisturbance on the Consolidated Edison Company of New 
York, Inc., System, 3:24326 (PB-271231) 

Using process computers for system supervision and power station 

use in interconnected operation, 3:23674 
POWER SYSTEMS/ 

a. ed Rate Design Study: bibliography, 3:24264 (NP- 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4, 3:24286 (NP-22523) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for the Dayton Power and Light 
Company, 3:24287 (NP-22524) 


POWER TRANSMISSION LINES/SUPERCONDUCTING 


Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for Portland General Electric Company, 
3:24288 (NP-22525) 

Electric Utility Rate Design Study: how to quantify marginal 
costs, Topic 4. Results for Virginia Electric and Power 
Company for the Virginia jurisdictional service, 3:24289 (NP- 
22526) 

Electric Utility Rate Design Study: ratemaking, Topic 5. 
Illustrative rates for five utilities, 3:24292 (NP-22529) 

POWER SYSTEMS/FAILURES 

Electric system disturbance on the Consolidated Edison Company 
of New York, Inc., System. Staff report on July 13-14, 1977, 
3:24312 (TID-28134) 

Staff report on July 13-14, 1977, electric system disturbance on the 
Consolidated Edison Company of New York, Inc., System, 
3:24325 (PB-271230) 

Supplement to staff report on July 13-14, 1977, electric systems 
disturbance on the Consolidated Edison Company of New 
York, Inc., System, 3:24326 (PB-271231) 

POWER SYSTEMS/LOAD MANAGEMENT 

California load management research 1977, 3:24310 (TID-28038) 

General-purpose model of power-system loads, 3:23677 

Load management and power system reliability, 3:24321 

Supporting system operational control by on-line state estimation, 

reakdown simulation and short-circuit calculation, 3:23675 
POWER SYSTEMS/PLANNING 

Factors influencing electric utility expansion. Volume II, 3:24257 
(CONF-770869-P2) 

POWER SYSTEMS/PROCESS CONTROL 

Using process computers for system supervision and power station 
use in interconnected operation, 3:23674 

POWER SYSTEMS/RELIABILITY 

Factors influencing electric utility expansion. Volume II, 3:24257 
(CONF-770869-P2) 

High-speed reliability calculation for interconnected power 
system, 3:23679 

Load management and power system reliability, 3:24321 

Reliability modeling and evaluation of transmission and 
distribution systems, 3:23678 

Supplement to staff report on July 13-14, 1977, electric systems 
disturbance on the Consolidated Edison Company of New 
York, Inc., System, 3:24326 (PB-271231) 

POWER TRANSMISSION 
See also UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/LOAD MANAGEMENT 
Consumer management in dependence of network load, 3:23682 
POWER TRANSMISSION/MATHEMATICAL MODELS 

Reliability modeling and evaluation of transmission and 

distribution systems, 3:23678 
POWER TRANSMISSION/OPTIMIZATION 

Simulation method for the solution of optimization problems in 

power supply networks, 3:23672 
POWER TRANSMISSION/SAFETY 
Switches for safety in energy transmission. Watchman in the EHV 
network, 3:23696 
POWER TRANSMISSION LINES 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/BUILDING MATERIALS 
Consequences of the choosen conductor type on the quality of 
— a and on the economy of power transmission, 
:2367 
POWER TRANSMISSION LINES/CONSTRUCTION 
Se 110 kV overhead line on steel solid-wall masts, 
POWER TRANSMISSION LINES/CURRENT 

Investigation of feasibility of vacuum-arc fault-current limiting 
device. Final report, 3:23670 (EPRI-EL-538) 

POWER TRANSMISSION LINES/DESIGN 

Very-high-power-transmission cable system (Patent), 3:23689 

POWER TRANSMISSION LINES/ELECTRIC FIELDS 

An examination of electric fields under ehv overhead power 

transmission lines. Final report, 3:23687 (PB-270613) 
POWER TRANSMISSION LINES/ELECTRICAL FAULTS 

Method to estimate the lightning multiline flashover on 

transmission line towers, 3:23695 
POWER TRANSMISSION LINES/ENVIRONMENTAL 

EFFECTS 

An examination of electric fields under ehv overhead power 
transmission lines. Final report, 3:23687 (PB-270613) 

POWER TRANSMISSION LINES/FAILURES 

Electric system disturbance on the Consolidated Edison Com 
of New York, Inc., System. Staff report on July 13-14, 77, 
3:24312 (TID-28134) 

POWER TRANSMISSION LINES/SUPERCONDUCTING 

CABLES 

Superconducting power transmission line materials research and 
conductor development. Final report, 3:23700 (SAN/0326-1) 





POWER TRANSMISSION TOWERS/FLASHOVER 


POWER TRANSMISSION TOWERS/FLASHOVER 
Method to estimate the lightning multiline flashover on 
transmission line towers, 3:23695 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
POWER-COOLING-MISMATCH ACCIDENTS 
Power-Cooling-Mismatch Test Series: Test PCM-3 postirradiation 
examination (PWR), 3:24067 (TREE-NUREG-1187) 
PRASEODYMIUM/MAGNETORESISTANCE 
Magnetoresistance of praseodymium, 3:24699 
PRASEODYMIUM ALLOYS/CRYSTAL FIELD 
Crystal electric fields in rare-earth Ale compounds, 3:24671 
Crystal fields in PrX3(X = In,T1,Pb,Sn) intermetallic compounds 
with CusAu structure, 3:24653 
Crystal field and physical properties of RXs compounds, 3:24675 
Exchange vs crystal fields in Gd-Pr single crystal alloys, 3:24679 
Inelastic Coulomb scattering of conduction electrons in (LaPr)Sns, 
3:24674 
Neutron crystal-field spectroscopy in PrSns, 3:24652 
PRASEODYMIUM ALLOYS/JAHN-TELLER EFFECT 
Induced Jahn-Teller transition in PrCue, 3:24697 
PRASEODYMIUM ALLOYS/SPIN WAVES 
Spin waves and central modes in crystal field systems, 3:24663 
PRASEODYMIUM COMPLEXES/CHEMICAL PREPARATION 
Nonaqueous reductive lanthanide chemistry. II. Conversion of 
cis,cis-1,5-cyclooctadiene to cyclooctatetraeny] dianion by 
reduced praseodymium and potassium, 3:24775 
PRASEODYMIUM COMPOUNDS/JAHN-TELLER EFFECT 
a Jahn-Teller effect studied by neutron scattering, 
3:24662 


PRASEODYMIUM COMPOUNDS/NEUTRON DIFFRACTION 
Cooperative Jahn-Teller effect studied by neutron scattering, 
3:24662 
PRASEODYMIUM HYDRIDES/CRYSTAL FIELD 
Crystal fields in Pr-hydrides, 3:24731 
PRECIPITATION SCAVENGING/FUNCTIONAL MODELS 
Application of a mesoscale model for determining transport and 
scavenging in lake-effect snowstorms, 3:25010 (BNWL- 
2100(Pt.3)) 
PRECIPITATION SCAVENGING/MATHEMATICAL 
MODELS 
Microphysical model of scavenging by ice particles, 3:25012 
(BNWL-2100(Pt.3)) 
PRECIPITATION SCAVENGING/RESEARCH PROGRAMS 
Precipitation scavenging program design for FY 1977, 3:25035 
(BNWL-2100(Pt.3)) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECOMPOUND-NUCLEUS EMISSION/COMPUTER CODES 
GNASH: a preequilibrium, statistical nuclear-model code for 
a= of cross sections and emission spectra, 3:25366 (LA- 
4 
PRECURSOR/NATURAL OCCURRENCE 
Role of 1,2-dehydroreticulinium ion in the biosynthetic conversion 
of reticuline to thebaine, 3:24783 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PRESSURE REGULATORS/SAFETY ENGINEERING 
Electrical equipment for gaseous energy, 3:23098 
PRESSURE SUPPRESSION 
PWR nuclear reactor plant (Patent), 3:24091 
PRESSURE SUPPRESSION/HYDRODYNAMICS 
BWR Mark I pressure suppression study: characterization of the 
vertical load function utilizing bench top model tests, 3:23721 
(UCID-17675) 
PRESSURE SUPPRESSION/PRESSURE GRADIENTS 
Preliminary characterization of the pressure suppression 
experiment load response and source analysis: air test series 
(BWR), 3:23720 (UCID-17552) 
PRESSURE SUPPRESSION/STRESSES 
BWR Mark I pressure suppression study: characterization of the 
vertical load function utilizing bench top model tests, 3:23721 
(UCID-17675) 
PRESSURE VESSELS 
Metallurgical evolution of heavy forgings in low alloy steels for 
nuclear vessels, 3:23751 
Nuclear reactor with a metallic pressure vessel (Patent), 3:23942 
Prestressed concrete reactor vessels, 3:23952 
PRESSURE VESSELS/CLOSURES 
Pressure-tight connection for nuclear reactor pressure vessels 
(Patent), 3:23948 
Pressure vessel, especially for a nuclear reactor (Patent), 3:23941 
Screw fastening device for the opening and closing of a reactor 
vessel lid, 3:23951 
PRESSURE VESSELS/DESIGN 
Pressure vessel, particularly nuclear reactor pressure vessel 
(Patent), 3:23947 
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PRESSURE VESSELS/FASTENERS 
Removable bolt for fast fastening, capable of being prestressed and 
the associated systems of prestress control (Patent), 3:23955 
Stressing arrangement for pressure vessels with prestressed jacket 
(Patent), 3:23944 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Nuclear reactor plant (Patent), 3:23770 
PRESSURE VESSELS/INSPECTION 
Nuclear reactor (Patent), 3:23758 
PRESSURE VESSELS/LINERS 
Nuclear reactor pressure vessels (Patent), 3:23943 
Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, June 1977-August 1977, 
3:22766 (FE-2210-20 
PRESSURE VESSELS/MATERIALS 
Hydrogen compatibility of structural materials for pressure vessels 
and pipelines, 3:23281 (CONF-761134-) 
PRESSURE VESSELS/OPENINGS 
Outlet ducts and inlet pipe arrangement for a nuclear reactor 
pressure vessel (Patent), 3:23759 
PRESSURE VESSELS/PHYSICAL PROTECTION DEVICES 
Device for the burst protection of nuclear reactor pressure vessels 
(Patent), 3:24085 
PRESSURE VESSELS/REFRACTORIES 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, January-March 1977, 3:22767 (FE-2218-9) 
PRESSURE VESSELS/SHIELDS 
Radiation shield for the area of the reactor pressure vessel flange 
(Patent), 3:23931 
PRESSURE VESSELS/SUPPORTS 
Burst protection for reactor pressure vessels using a hinged 
support bearing (Patent), 3:24095 
Device for supporting a nuclear boiler (Patent), 3:23923 
Nuclear reactor plant (Patent), 3:23771 
Pressure vessel for nuclear power plants with concrete shell 
(Patent), 3:23950 
PRESSURE VESSELS/THERMAL INSULATION 
Thermal insulation for prestressed concrete pressure vessels of 
water-cooled nuclear reactors (Patent), 3:23945 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS/BOILING DETECTION 
Acoustic measurements of the boiling stability tests on THORS 
sodium loop (LMFBR), 3:23818 (CONF-771023-22) 
PRIMARY COOLANT CIRCUITS/CAVITATION 
Final report and design guide for cavitation-free LMFBR 
hydraulic components, 3:23814 (ANL-CT-78-7) 
PRIMARY COOLANT CIRCUITS/GAS COMPRESSORS 
Gas-cooled reactor circulators, 3:23804 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Final report and design guide for cavitation-free LMFBR 
hydraulic components, 3:23814 (ANL-CT-78-7) 
PRIMARY COOLANT CIRCUITS/LEAKS 
Probabilistic leak analysis for LMFBR primary coolant piping, 
3:23836 (GEFR-00041) 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Mass and activity transport (LMFBR), 3:23841 (HEDL-6314) 
Review of fission product plateout investigations at General 
Atomic (HTGR), 3:23777 (GA-A-14555) 
PRIMARY COOLANT CIRCUITS/RELIEF VALVES 
Hot leg relief system (Patent), 3:24069 
PRIMARY COOLANT CIRCUITS/VALVES 
Nuclear reactor (Patent), 3:24093 
Shut-off equipment for low-pressure pipelines connected to the 
——- pipelines of a nuclear reactor plant (Patent), 
:23730 
PRINTED CIRCUITS/FABRICATION 
Improved methods of fabricating multilayer printed wiring 
boards. Final report, 3:24910 (BDX-613-1657) 
PRINTED CIRCUITS/INSPECTION 
Factors affecting visual inspection of thin film network, 3:24911 
(BDX-613-1673) 
PRINTED CIRCUITS/THICKNESS 
Microprocessor-based data acquisition system incorporating a 
floating-point arithmetic unit for complex mathematical 
computations, 3:24914 (SAND-77-8046) 
PROCESS HEAT REACTORS 
= —_ industrial process heat from nuclear fission, 
Method for the transmission of energy (Patent), 3:24096 
Status and objectives of HTR development for electricity and 
process heat generation. State-of-the-art report, 3:23782 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Future provision of liquid and gaseous hydrocarbons from coal 
gasification and the long-term prospects for a hydrogen 
technology, 3:23908 
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PROCESS HEAT REACTORS/COAL LIQUEFACTION 
Future provision of liquid and gaseous hydrocarbons from coal 
gasification and the long-term prospects for a hydrogen 
technology, 3:23908 
PROCESS HEAT REACTORS/DISTRICT HEATING 
Combined coal and nuclear plants for power, heat, and synthetic 
fuels, 3:23906 
PROCESS HEAT REACTORS/REACTOR CONTROL 
SYSTEMS 
Process heat reactor (Patent), 3:24001 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROGRAMMING 
Preliminary report on GRUMP: a symbolic FORTRAN dump, 
3:25596 (LBL-6762) 
Software development of a real time signal processing system, 
3:25601 (SAND-77-1684) 
PROJECT (PLOWSHARE) 
See PLOWSHARE PROJECT 
PROLIFERATION 
Methodology for evaluating the proliferation resistance of 
alternative nuclear power systems, 3:23219 (SAI-78-673-WA) 
PROPANE/COMBUSTION 
Laser Raman probe of a premixed laminar flame, 3:23295 
Optical and probe-sampling concentration measurements for 
SS and methane/air combustion in jet-stirred reactor, 
:23297 
Swirling flow combustion, 3:24815 
PROPANE/FLOW RATE 
Prediction of mass flow rates of propane (Patent), 3:24793 
PROPANE/THERMODYNAMIC PROPERTIES 
Prediction of mass flow rates of propane (Patent), 3:24793 
PROPANONE 


See PROPYLENE 
PROPIONIC ACID/OXIDATION 

Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 

PROPYLENE/FLOW RATE 
Prediction of mass flow rates of propane ne. 3:24793 
PROPYLENE/THERMODYNAMIC PROPERTIES 
Prediction of mass flow rates of propane (Patent), 3:24793 
PROTECTIVE COATINGS/INSPECTION 

Coal technology program. Quarterly progress report for the 

period ending September 30, 1977, 3:22808 (ORNL-5357) 
PROTECTIVE COATINGS/NONDESTRUCTIVE TESTING 

Coal technology program. Progress report, October 1977, 3:22809 

(ORNL/TM-6137) 
PROTEINS 

See also PEPTIDES 
PROTEINS/PRODUCTION 

Organic production potential of artificial upwelling marine 

culture, 3:23386 
PROTEINS/RECOVERY 
Recovery of — from biological wastes, 3:24516 
PROTON REACTIONS/ELASTIC SCATTERING 

Elastic and inelastic scattering of 800 MeV protons from *°Y and 

Zr (Preliminary excitation spectra), 3:25350 (TID-27909) 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 

Measurement of inclusive muon pair production oh 225-GeV/c 
a*, m~, and proton beams with a large acceptan 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 

PROTON REACTIONS/INELASTIC SCATTERING 

Elastic and inelastic scattering of 800 MeV protons from *°Y and 
Zr (Preliminary excitation spectra), 3:25350 (TID-27909) 

Inelastic scattering to high lying O* levels in **O~ (Cross 
sections), 3:25335 (TID-27909 

PROTON REACTIONS/PICKUP REACTIONS 

12C(p,d)""C reaction at E/sub p/= 121.1 MeV (Angular 
distributions, tau, 77, coupling), 3:25333 (TID-27909) 

*He,(p,d)*He reaction at E/sub p/=770 MeV (Angular 
distributions), 3:25325 (TID-27909) 

(p,t) reaction at higher energy (Optical potential, angular 
distributions), 3:25338 (TID-27909) 

Level structure of **Rb (Angular distributions, transitions, tau, 7, 
spectroscopic strengths, radiative widths), 3:25348 (TID-27909) 

Structure of the odd-odd nucleus '!*In (27 and 33.4 MeV, angular 
distribution), 3:25353 (TID-27909) 

Test of DWBA description of *C(p,d)"*C reaction at 
intermediate energies (300 to 450 MeV, analyzing power), 
3:25330 (TID-27909) 

PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 

a 720)" on polarization phenomena, 3:25302 (ANL-HEP- 
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> aaa INTERACTIONS/HARD COLLISION 
MOD 
et rpendicular/ dynamics (Lectures), 3:25310 (SLAC- 
PU TITh 


PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Search for charmed particle production in proton-proton 
collisions at the CERN-ISR (53 GeV), 3:25304 (TID-28036) 
PROTON-PROTON INTERACTIONS/POLARIZATION 
Recent results on polarization phenomena, 3:25302 (ANL-HEP- 
CP-77-80) 
PROTONS 
See also SOLAR PROTONS 
PROTONS/POLARIZATION 
Recent results on polarization phenomena, 3:25302 (ANL-HEP- 
CP-77-80) 
PSI RESONANCES/DECAY 
Total hadron cross section, new particles, and muon electron 
coe in e* e~ annihilation at SPEAR, 3:25294 (SLAC-PUB- 
1706 
PSI RESONANCES/LEPTONIC DECAY 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers, 3:25299 (COO-3072-81) 
PSI RESONANCES/PARTICLE PROPERTIES 
Lectures on electron-positron annihilation. Part I. The production 
of hadrons and psi particles (Above 2 GeV, total cross sections, 
distributions), 3:25287 (SLAC-PUB-1614) 
PSI RESONANCES/PHOTOPRODUCTION 
Excess muons and new results in psi photoproduction, 3:25295 
(SLAC-PUB-1741) 
PUBLIC HEALTH 
Energy and feedstocks: environmental control costs, 3:24163 
(CONF-7609133-) 
PUBLIC LANDS/LAND USE 
Land use planning, management, and control: issues and problems, 
3:24146 (PB-270173) 
PUBLIC LANDS/USES 
Interaction of land-use patterns and residential energy 
conservation, 3:24199 (TID-28058) 
PUBLIC OPINION/DOCUMENTATION 
Nuclear power and the public: analysis of collected survey 
research, 3:23704 (PNL-2430 
PUBLIC UTILITIES/CHARGES 
Applications of economics to utility rate structures, 3:24153 
PUBLIC UTILITIES/ECONOMICS 
Public utility valuation and cost-of-capital models: some 
regulatory and economic considerations, 3:24317 
PUBLIC UTILITIES/REGULATIONS 
Applications of economics to utility rate structures, 3:24153 
Ownership and peak-load pricing in the electric power industry, 
3:24316 
Public utility valuation and cost-of-capital models: some 
regulatory and economic considerations, 3:24317 
PULSE GENERATORS/DESIGN 
Avalanche transistor pulser for fast-gated operation of micro- 
channel plate image-intensifiers, 3:24987 (LA-UR-77-2402) 
PULSE GENERATORS/FEASIBILITY STUDIES 
Inverse diode study. Final report, 3:25404 (PIFR-959) 
PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
Pumped storage power plants cover peak demand, 3:24106 
PUMPED STORAGE POWER PLANTS/DESIGN 
Bath County: a 2100 MW development in the USA, 3:24103 
Dinorwic pumped-storage station for standby and stability, 


:24104 
PUMPED STORAGE POWER PLANTS/ELECTRIC 
GENERATORS 
Generator/motors for Dinorwic, 3:24105 
PUMPED STORAGE POWER PLANTS/ELECTRIC MOTORS 
Generator/motors for Dinorwic, 3:24105 
PUMPED STORAGE POWER PLANTS/PLANNING 
Bajina Basta converts to pumped-storage, 3:24102 
ay pumped-storage station for standby and stability, 
:24104 


PUMPED STORAGE POWER PLANTS/SITE SELECTION 
Bath County: a 2100 MW development in the USA, 3:24103 
PUMPS 
See also SOLAR WATER PUMPS 
High temperature liquid circulating pump with vertical shaft 
Patent), 3:23946 
PUMPS/ABRASION 
Coal/oil slurry feed pump development (Centrifugal pumps), 
3:22845 (JPL-77-55) 
PUMPS/CAVITATION 
Final report and design guide for cavitation-free LMFBR 
hydraulic components, 3:23814 (ANL-CT-78-7) 
PUMPS/DESIGN 
Design and field test of a steam powered downhole geothermal 
pump, 3:23534 





PUMPS/EROSION 


sy ey tp me 
Coal/oil slurry feed 
3:22845 (JPL-77-5 
PUMPS/HYDRAULI ics 
Final report and design guide for cavitation-free LMFBR 
hydraulic components, 3:23814 (ANL-CT-78-7) 
PUMPS/SEALS 
Recirculating pump seal ge pe Volume 2. Technical 
pong Eye PS-76-626. Final report (BWR), 3:23717 
(EPRI-NP-351(Vol.2)) 
PUMPS/TEST FACILITIES 
1/20 scale model pump test nape facility description report. 
aa —_ report, March 1977 (BWR; PWR), 3:23716 (EPRI- 


-293) 
PUROX PYROLYSIS PROCESS/ECONOMICS 
Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE-77-15) 
PUROX PYROLYSIS PROCESS/OPERATION 
Solid waste utilization: ao. 3:24538 (ANL/CES/TE-77-15) 
PUSAN KORI-1 REA 
See KORI-1 REACTOR 
PWR TYPE REACTORS 
See also DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
GENKAI-1 REACTOR 
GREIFSWALD-2 REACTOR 
KORI-1 REACTOR 
LOFT REACTOR 
SHIPPINGPORT REACTOR 
WWER TYPE REACTORS 
ZION-2 REACTOR 
PWR TYPE REACTORS/AFTER-HEAT REMOVAL 
PWR-type reactor (Patent), 3:24088 
PWR TYPE REACTORS/AVAILABILITY 
Availability and safety of nuclear power stations, 3:24079 
PWR TYPE REACTORS/BLOWDOWN 
Transient potential flow in complex geometry with application to 
PWR-blowdown flows, 3:24087 (EURFNR-1408) 
PWR TYPE REACTORS/BUILDINGS 
Nuclear reactor installation (Patent), 3:23747 
PWR TYPE REACTORS/COATED FUEL PARTICLES 
Coated particles fuel element for pressurized water reactors, 
3:23772 
PWR TYPE REACTORS/CONSTRUCTION 


= development (Centrifugal pumps), 


Plant systems/co ~ s modularization study. Final report, 


3:23734 (COO/4039-1) 
PWR TYPE REACTORS/CONTAINMENT SHELLS 
Liner-concrete heat transfer study for nuclear power plant 
containments, 3:23718 (LA-7089-MS) 
et power station with a spherical containment shell (Patent), 
:24094 
Nuclear power plant with spherical containment, 3:23756 
PWR TYPE REACTORS/CORE FLOODING SYSTEMS 
Combined injections effects on the LWR reflood process, 3:24083 
PWR TYPE REACTORS/COST 
Commercial electric power cost studies. Capital cost, Pressurized 
Heavy Water Reactor Plant, 3:23732 (COO-2477-13(Vol.2)) 
PWR TYPE REACTORS/ECCS 
Defect analysis program applied to nuclear plant pressure 
component experience data, 3:24044 (GEFR-SP-051) 
Emergency core cooling system for a nuclear reactor (Patent), 
3:24070 
a 4 reactor, particularly pressurised water reactor (Patent), 
:2409 
PWR- “type reactor (Patent), 3:24088 
Westinghouse emergency core cooling system evaluation model 
me to plants equipped with upper head injection. 
lume II, 3:24068 (WCAP-8480-NP(Rev.2)) 
PWR TYPE REACTORS/FAILED ELEMENT DETECTION 
Process and equipment for locating defective fuel rods of a 
nuclear reactor fuel element (Patent), 3:23727 
PWR TYPE REACTORS/FISSION PRODUCTS 
Fission product beta and gamma energy release. Quarterly 
pa report, July-September 1977, 3:24057 (ORNL/ 
REG/TM-174) 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
Hybrid nuclear fuel assembly with reduced linear heat generation 
rates (Patent), 3:23746 
PWR TYPE REACTORS/FUEL CANS 
Analytical investigation of annular gap gas flow during ballooning 
of Zircaloy claddings, 3:24097 (INEL-tr-20) 
Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 
Zircaloy cladding ID/OD oxidation studies. Final report, 3:24042 
(EPRI-NP-525 
PWR TYPE REACTORS/FUEL RODS 
Fuel Performance Improvement Program. Quarterly progress 
report, April-June 1977, 3:23715 (COO/4066-1) 
Light water reactor fuel rod modeling code evaluation. Phase I 
topical report, 3:23712 (CENPD-209) 
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Light water reactor fuel rod modeling code evaluation. Phase II 
topical report, 3:23713 (CENPD-218) 

Power-Cooling-Mismatch Test Series: Test PCM-3 postirradiation 
examination, 3:24067 (TREE-NUREG-1187) 

Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 

PWR TYPE REACTORS/LOSS OF COOLANT 
Analytical investigation of annular gap gas flow during ballooning 

of Zircaloy claddings, 3:24097 (INEL-tr-20) 

Fission product transport analysis. Quarterly pro 
July-September 1977. Task 2, 3:24039 (BMI- 

Hot leg relief system (Patent), 3:24069 

Multirod Burst Test Program quarterly progress report, April- 
June 1977, 3:24053 (ORNL/NUREG/TM-135) 

Preliminary analysis of condensation-induced transients. Quarterly 

progress report, July 1, 1977-September 30, 1977, 3:24041 
{CREARE- TN-271) 

Quarterly progress report on fission product behavior in LWRs, 
July-September 1977 (LOCA and spent fuel transportation 
accidents), 3:24055 (ORNL/NUREG/TM-170) 

Rewetting model using a generalized boiling curve, 3:24043 
(EPRI-NP-571) 

Synergistic effects and source term considerations associated with 

ass IE LOCA qualification testing, 3:24062 (SAND-77- 
1713C) 

Theoretical and experimental investigations on gas flow in LWR- 
fuel rods during loss-of-coolant accidents, 3:24086 (INEL-tr-21) 

Zircaloy cladding ID/OD oxidation studies. Final report, 3:24042 
(EPRI-NP-525 

PWR TYPE REACTORS/MELTDOWN 
Steady state heat transfer analysis of molten core-reactor vessel 

system (Consolidated Nuclear Steam Generator), 3:24075 

PWR TYPE REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 
Power-Cooling-Mismatch Test Series: Test PCM-3 postirradiation 

examination, 3:24067 (TREE-NUREG-1187) 

PWR TYPE REACTORS/PRESSURE SUPPRESSION 
PWR nuclear reactor plant (Patent), 3:24091 

PWR TYPE REACTORS/PRESSURE VESSELS 
Metallurgical evolution of heavy forgings in low alloy steels for 

nuclear vessels, 3:23751 

Nuclear reactor plant (Patent), 3:23771 

Nuclear reactor (Patent), 3:23758 

Nuclear reactor plant (Patent), 3:23770 

Outlet ducts and inlet pipe arrangement for a nuclear reactor 

pressure vessel (Patent), 3:23759 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Hot leg relief system (Patent), 3:24069 

PWR TYPE REACTORS/REACTOR ACCIDENTS 
Light water reactor fuel response during reactivity initiated 

accident type tests, 3:24064 (TFBP-TR-246) 

MARVEL: a digital computer code for transient analysis of a 
multiloop PWR system, 3:23741 (WCAP-8844) 

PWR TYPE REACTORS/REACTOR CHARGING MACHINES 
Loading and unloading of a nuclear reactor core (Patent), 3:23748 
Procedure for re-loading the fuel of a nuclear reactor and a device 

for using said procedure (Patent), 3:23773 

PWR TYPE REACTORS/REACTOR COMPONENTS 

Plant systems/components modularization study. Final report, 
3:23734 (COO/4039-1) 

Synergistic effects and source term considerations associated with 
Class IE LOCA qualification testing, 3:24062 (SAND-77- 
1713C) 

Usage properties of special steels for presurrized water reactors: 
influence of composition and of manufacturing parameters, 
3:23754 

PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
1/20 scale model pump test program: facility description report. 

Key phase report, March 1977, 3:23716 (EPRI-NP-293) 

PWR TYPE REACTORS/REACTOR CORES 

Method and apparatus for monitoring flux deviations in a nuclear 
reactor (Patent), 3:23742 

PWR TYPE REACTORS/REACTOR FUELING 
Loading and unloading of a nuclear reactor core (Patent), 3:23748 
Refueling outage availability study. Phase 1 final report, 3:23733 

(COO-4068-14) 

PWR TYPE REACTORS/REACTOR INTERNALS 
Nuclear reactor (Patent), 3:23768 
Stainless steel thick plates for light-water reactors, 3:23753 

PWR TYPE REACTORS/REACTOR KINETICS 
MARVEL: a digital computer code for transient analysis of a 

multiloop PWR system, 3:23741 (WCAP-8844) 

Trends in theoretical calculation of dosimetry and gas production 
— sections for FBR’s, LWR’s, and MFE’s, 3:23913 (HEDL- 

A-1269) 

PWR TYPE REACTORS/REACTOR MATERIALS 

Response of concrete exposed to a high heat flux on one surface, 
3:23719 (SAND-77-1467) 


Tess report, 
EG-1988) 
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PWR TYPE REACTORS/REACTOR OPERATION 
Analysis 0} whe manors experience of nuclear power plants with 
pressuriz ater reactors, 3:23743 
PWR TYPE REACTORS/REACTOR SAFETY 

Availability and safety of nuclear power stations, 3:24079 

Nuclear reactor safety. Quarterly a report, April 1-June 30, 
1977, 3:24048 (LA-NUREG-6934-PR) 

Nuclear reactor safety. Quarterly Pas report, July 1- 
September 30, 1977, 3:24047 (LA-7039-PR) 

PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 

Nuclear power plant (Patent), 3:23760 

Nuclear power plant (Patent), 3:23761 

Nuclear power plant (Patent), 3:23762 

PWR TYPE REACTORS/STEAM GENERATORS 

Equipment for inspection and carrying out men 4 ‘eee for 
tube bundles of steam raising units (Patent), 3:237 

Production and testing of tubes for nuclear boiler eB 
generators, 3:23752 

Steam generator (Patent), 3:23769 

Steam generator (Patent), 3:23764 

Steam generator with a preheater (Patent), 3:23763 

= generator for pressurised water nuclear reactor (Patent), 

:237 
PWR TYPE REACTORS/THORIUM CYCLE 

Thorium assessment study quarterly progress report, third quarter 

fiscal 1977, 3:23738 (ORNL/TM-6025) 
PWR-241 TYPE REACTORS 

See BW STANDARD REACTOR 
PWR-41 TYPE REACTORS 

See WESTINGHOUSE STANDARD REACTOR 
PYRIDINES 

See also BIPYRIDINES 
PYRIDINES/CHEMICAL PREPARATION 

Cobalt-catalyzed one-step synthesis of annelated pyridines, 
3:24790 

PYRITE/REMOVAL 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, January 1, 
.977-March 31, 1977, 3:22711 (1S-4210) 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, October 1, 
1976-December 31, 1976, 3:22710 (IS-4113) 

PYROLYSIS/ECONOMICS 
Solid waste utilization: pyrolysis, 3:24538 (ANL/CES/TE-77-15) 
PYROLYSIS/MEETINGS 

Chemistry of combustion in engines. New approaches to fuels and 

chemicals by pyrolysis, 3:24818 
PYROLYTIC CARBON/RAMAN EFFECT 

Optical chy of the lattice dynamics of graphite, 3:24746 (COO- 

2126- 
PYRROLIDONES/RECOVERY 

Solvent recovery process for n-methyl-2-pyrrolidone in 

hydrocarbon extraction (Patent), 3:23038 


Q 


QUADRICYCLENE/THERMOCHEMICAL HEAT STORAGE 
Development of a practical photochemical energy storage system 
(Photosensitized conversion of norbornadiene to 
quadricyclene), 3:23469 (CONF-761134-) 
QUALITY ASSURANCE/ORGANIZATIONAL MODELS 
Quality assurance applied to an environmental surveillance 
program, 3: 25015 CONF-771113-8) 
UANTITATIVE CHEMICAL ANALYSIS/AUTOMATION 
Automation of the National Water Quality Laboratories, U.S. 
Geological Survey. I. Description of laboratory functions and 
definition of the automation project, 3:25146 (UCRL- 
52295(Pt.1)) 
QUANTUM ELECTRODYNAMICS/BOUND STATE 
Recent advances in bound state quantum electrodynamics, 3:25319 
(SLAC-PUB- 1966) 
QUANTUM ELECTRODYNAMICS/INTEGRALS 
Recent advances in bound state quantum electrodynamics, 3:25319 
(SLAC-PUB- 1966) 
QUANTUM ELECTRODYNAMICS/LEPTONS 
Recent advances in bound state quantum electrodynamics, 3:25319 
(SLAC-PUB-1966) 
QUANTUM ELECTRODYNAMICS/TWO-BODY PROBLEM 
Recent advances in bound state quantum electrodynamics, 3:25319 
(SLAC-PUB-1966) 
QUANTUM NUMBERS/CONSERVATION LAWS 
Status of conserved quantum numbers, 3:25306 (BNL-23585) 
QUARKS/PRODUCTION MECHANISMS 
Jet production and the dynamical role of color (Mechanisms), 
3:25311 (SLAC-PUB-1937) 


RADIOACTIVE EFFLUENTS 


QUARKS/SPECTROSCOPY 
Experimental basis for the new quark spectroscopy, 3:25290 
(SLAC-PUB-2025) 
QUARTZ/PHYSICAL RADIATION EFFECTS 
Radiation induced transient thermal effects in 5 MHz AT quartz 
resonators, 3:24984 (SAND-77-1747C) 
QUARTZ/THERMAL ANALYSIS 
Radiation induced transient thermal effects in 5 MHz AT quartz 
resonators, 3:24984 (SAND-77-1747C) 


RADIATION ACCIDENTS/CRITICALITY 
Computor program for mathematical evaluation of the Rocky 
Flats nuclear accident dosimetry system, 3:25183 (RFP-2580) 
RADIATION BELTS/SOLAR ELECTRONS 
Solar cell radiation handbook, 3:23368 (JPL-77-56) 
RADIATION BELTS/SOLAR PROTONS 
Solar cell radiation handbook, 3:23368 (JPL-77-56) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION EFFECTS 
See also PHYSICAL RADIATION EFFECTS 
RADIATION EFFECTS/CALCULATION METHODS 

Temperature and displacement transients in inertial confinement 

fusion first-walls, 3:25578 (SAND-77-1055C(Draft)) 
RADIATION HEATING 

Overview of gamma-ray energy deposition and spectra in fast 

reactor environments, 3:23842 (HEDL-SA-1238 
RADIATION INJURIES/POST-IRRADIATION THERAPY 
Drug inhibition of first-stage radioemesis. Interim report, 5 
November 1975-31 December 1976, 3:25185 (AD-A-043078) 
RADIATION MONITORING 
See also AERIAL MONITORING 
RADIATION MONITORING/DIGITAL COMPUTERS 
Switch to digital radiation monitoring, 3:25099 
RADIATION TRANSPORT/COMPUTER CODES 
BBC users manual, 3:25369 (UCID-17124(Rev.1)) 
RADIATION TRANSPORT/MONTE CARLO METHOD 

Application of the fictitious scattering radiation transport model 
for deep-penetration Monte Carlo calculations, 3:25368 
(ORNL/TM-4880) 

RADIATION TRANSPORT/TRANSPORT THEORY 

Application of the fictitious scattering radiation transport model 
for deep-penetration Monte Carlo calculations, 3:25368 
(ORNL/TM-4880) 

RADIATORS/OPTIMIZATION 
Feasibility and optimization study of rooftop radiators discharging 
waste heat to the atmosphere, 3:24439 
RADIO EQUIPMENT POWER SUPPLIES/SOLAR CELL 
ARRAYS 
92,000 solar cells provide 9 kW, 3:23372 
RADIOACTIVE AEROSOLS/MONITORING 

Weathering of surfaces as measured by airborne radioactive 
particle concentrations on the Hanford Reservation (157Cs), 
3:25091 (BNWL-2100(Pt.3)) 

RADIOACTIVE AEROSOLS/PARTICLE RESUSPENSION 

Crosswind distribution of contamination resuspended from a 
surface area source, 3:25093 (BNWL-2100(Pt.3)) 

Weathering of surfaces as measured by airborne radioactive 
particle concentrations on the Hanford Reservation (157Cs), 
3:25091 (BNWL-2100(Pt.3)) 

Wind-caused particle resuspension rates, 3:25090 (BNWL- 
2100(Pt.3)) 

RADIOACTIVE AEROSOLS/PARTICLE SIZE 

Primary aerosol particle-size distribution from homogeneous 
nucleation condensation and particle growth (LMFBR), 3:24052 
(NUREG-0391) 

RADIOACTIVE AEROSOLS/PRECIPITATION SCAVENGING 

Precipitation scavenging of tritiated water vapor: a controlled- 
release field experiment, 3:25095 (BNWL-2100(Pt.3)) 

RADIOACTIVE AEROSOLS/REMOVAL 

Summary of field data on dry removal rates of gases and particles 

from the atmosphere, 3:25029 (BNWL-2100(Pt.3)) 
RADIOACTIVE AEROSOLS/RESPIRATION 

Wind-caused particle resuspension rates, 3:25090 (BNWL- 

2100(Pt.3)) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 





RADIOACTIVE EFFLUENTS/BIOLOGICAL EFFECTS 


RADIOACTIVE EFFLUENTS/BIOLOGICAL EFFECTS 

Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 

Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

Master schedule for CY-1978. Hanford Environmental 
Surveillance Routine Program, 3:25071 (PNL-2432) 

Radioactive airborne effluent measurement and monitoring survey 
wa g and waste treatment facilities, 3:25097 (COO- 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Master schedule for CY-1978. Hanford Environmental 

Surveillance Routine Program, 3:25071 (PNL-2432) 
RADIOACTIVE EFFLUENTS/RADIONUCLIDE MIGRATION 

Tests for behavior of radioactive iodine gas in soils (1), 3:25132 
(ORNL-tr-4552) 

RADIOACTIVE MATERIALS/ENVIRONMENTAL IMPACTS 

Inventory and relative biological hazard of LMFBR core 
materials, 3:24054 (ORNL/NUREG/TM-165) 

RADIOACTIVE MATERIALS/FILTRATION 
—- _— for radioactively contaminated particles (Patent), 
:24 
RADIOACTIVE MATERIALS/MARITIME TRANSPORT 
Consequences of postulated losses of LWR spent fuel and 
plutonium shipping packages at sea, 3:23169 (PNL-2093) 
RADIOACTIVE MATERIALS/MATERIALS HANDLING 
i syringe shield having retentive bushing (Patent), 
:24837 
RADIOACTIVE MATERIALS/TRANSPORT 
Container for radioactive objects (Patent), 3:24842 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 

Selected charts: National Waste Terminal Storage Program (No 
text), 3:23209 (Y/OWI/TM-46) 

Tritium storage development. Progress report No. 12, April-June 
1977 (In metai hydride; polymer impregnated tritiated 
concrete), 3:23194 (BNL-50733) 

RADIOACTIVE WASTE DISPOSAL/CONTAINERS 

Corrosion behavior of metals in terminal nuclear waste storage 
environments, 3:23203 (SAND-77-1812C) 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

National Waste Terminal Storage Program: management and 
technical program plan, FY 1976-FY 1978 (Information is 
obsolete and of historical interest only), 3:23206 (Y/OWI-1) 

RADIOACTIVE WASTE DISPOSAL/LAWS 

Law governing the disposal of radioactive wastes, 3:23211 
(ORNL-tr-4429) 

RADIOACTIVE WASTE DISPOSAL/REGULATORY GUIDES 

Review of proposed formats for safety analysis reports for 
radioactive waste repositories in deep geologic formations. 
Final report, 3:23207 (Y. /OWL/SUB.11/45706) 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Estimates of relative areas for the disposal in bedded salt of LWR 

wastes from alternative fuel cycles, 3:23204 (SAND-77-1816) 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Estimates of relative areas for the disposal in bedded salt of LWR 

wastes from alternative fuel cycles, 3:23204 (SAND-77-1816) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Thermoelastic analysis of waste-container sleeve. Technical 
memorandum report RSI-0008, 3:23197 (ORNL/SUB-3706/5) 

RADIOACTIVE WASTE FACILITIES/FISSION PRODUCT 

RELEASE 

Source terms for radioactive gaseous effluents from a model high- 
a solidification facility, 3:23196 (ORNL/NUREG/ 


RADIOACTIVE WASTE FACILITIES/GASEOUS WASTES 
Radioactive airborne effluent measurement and monitoring survey 
oo and waste treatment facilities, 3:25097 (COO- 
RADIOACTIVE WASTE FACILITIES/RADIATION 
MONITORING 
Radioactive airborne effluent measurement and monitoring survey 
ws and waste treatment facilities, 3:25097 (COO- 
RADIOACTIVE WASTE FACILITIES/REVIEWS 
Report on the Waste Management Center planned in the Federal 
Republic of Germany for spent fuel elements from nuclear 
power plants, 3:23167 (DOE-tr-7) 
RADIOA WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
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Management of waste cladding hulls. Part II. An assessment of 
zirconium pyrophoricity and recommendations for handling 
waste hulls, 3:23156 (ANL-77-63) 

West Valley: remnant of the AEC, 3:23161 

RADIOACTIVE WASTE MANAGEMENT/ETHICS 

Bioethical perspective on acceptable-risk criteria for nuclear-waste 
management, 3:23175 (UCRL-52320) 

RADIOACTIVE WASTE MANAGEMENT/FAULT TREE 

ANALYSIS 

ACORN: a computer program for plotting fault trees, 3:23172 
(BNWL-2144) 

RAFT: a computer program for fault tree risk calculations, 
3:23173 (BNWL-21 

RADIOACTIVE WASTE PROCESSING 

Development of Ag®Z for bulk '*°I removal from nuclear fuel 
reprocessing plants and PbX for 1°I storage, 3:23177 (ICP- 
1135 


RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Status report: waste incineration and fixation for Waste 
Management, Production, and Reprocessing Division of the 
Department of Energy (July-December 1976), 3:23181 (RFP- 
2655) 
RADIOACTIVE WASTE PROCESSING/EXTRACTION 
CHROMATOGRAPHY 
Evaluation of extraction chromatography for americium recovery, 
3:23180 (RFP-2625) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Study of gaseous iodine absorption in water and aqueous solutions 
of sodium hydroxyde, 3:23176 (CEA-R-4819) 
Tritium a from recycling path, 3:23179 (PNCT-831-75-02) 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Application of natural zeolites of Uzbekistan for purification of 
low-active sewage. 2. Sorption of radiocobalt, 3:23183 
Status report: waste incineration and fixation for Waste 
Management, Production, and Reprocessing Division of the 
— of Energy (July-December 1976), 3:23181 (RFP- 
2655 


) 
RADIOACTIVE WASTE PROCESSING/PYROLYSIS 

Pilot incineration plant for solid, combustible, and low-level 
wastes, 3:23184 (ORNL-tr-4510) 

RADIOACTIVE WASTE PROCESSING/SOLID WASTES 

Status report: waste incineration and fixation for Waste 
Management, Production, and Reprocessing Division of the 
Department of Energy (July-December 1976), 3:23181 (RFP- 
2655) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Glass as the first barrier for long-term storage of highly active 
radioactive wastes, 3:23182 (BNWL-tr-274) 

Source terms for radioactive gaseous effluents from a model high- 
level waste solidification facility, 3:23196 (ORNL/NUREG/ 
TM-67) 

Status report: waste incineration and fixation for Waste 
Management, Production, and Reprocessing Division of the 
Department of Energy (July-December 1976), 3:23181 (RFP- 
2655) 

RADIOACTIVE WASTE STORAGE 

Completion of the fuel cycle in small countries, 3:23158 (CONF- 
770323-5) 

Tritium storage development. Progress report No. 11, January- 
March 1977, 3:23193 (BNL-50729) 

RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 

Geo-engineering review and proposed program outline for the 
structural design of a radioactive waste repository in Columbia 
Plateau basalts, 3:23199 (RHO-ST-6) 

RADIOACTIVE WASTE STORAGE/LEAKS 

History of prototype high level waste Canister SS-9 while in air 

and water storage, 3:23198 (PNL-2278) 
RADIOACTIVE WASTE STORAGE/PILOT PLANTS 

Site selection and evaluation studies of the Waste Isolation Pilot 
Plant (WIPP), Los Medanos, Eddy County, NM, 3:23202 
(SAND-77-0946) 

RADIOACTIVE WASTE STORAGE/RADIATION 

MONITORING 

Generic description of radiological and meteorological monitoring 
program for federal repositories for radioactive wastes, 3:23208 
(Y/OWI/SUB-42502) 

RADIOACTIVE WASTE STORAGE/SAFETY 

Geological criteria for radioactive waste repositories, 3:23210 (Y/ 
OWI/TM-47) 

RADIOACTIVE WASTE STORAGE/SITE SELECTION 

Second report: development of site suitability criteria for the high 
level waste repository for Lawrence Livermore Laboratory, 
3:23205 (UCRL-13793) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Comparative evaluations of the thermomechanical responses for 
three high level waste canister emplacement alternatives, 
3:23200 (SAND-77-0388) 
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Comparative evaluations of the thermomechanical responses for 
three high level waste canister emplacement alternatives, 
3:23201 (SAND-77-0388) 

Generalized geology of the 241-SY Tank Farm, 3:23192 (ARH- 
LD-139) 

Geological criteria for radioactive waste repositories, 3:23210 (Y/ 
OWI/TM-47 

Geology of the 241-C Tank Farm, 3:23185 (ARH-LD-132) 

Geology of the 241-S Tank Farm, 3:23186 (ARH-LD-133) 

Geology of the 241-SX Tank Farm, 3:23187 (ARH-LD-134) 

Geology of the 241-T Tank Farm, 3:23188 (ARH-LD-135) 

Geology of the 241-TX Tank Farm, 3:23189 (ARH-LD-136) 

Geology of the 241-TY Tank Farm, 3:23190 (ARH-LD-137) 

Geology of the 241-U Tank Farm, 3:23191 (ARH-LD-138) 

Migration paths for Oklo reactor products and applications to the 
problem of geological storage of nuclear wastes, 3:23123 (LA- 
UR-77-2787) 

Site selection and evaluation studies of the Waste Isolation Pilot 
Plant (WIPP), Los Medanos, Eddy County, NM, 3:23202 
(SAND-77-0946) 

RADIOACTIVE WASTES 
See also RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 

Pacific Northwest Laboratory annual report for 1976 to the 
ERDA Assistant Administrator for Environment and Safety. 
Part 3. Atmospheric sciences, 3:25022 (BNWL-2100(Pt.3)) 

RADIOACTIVE WASTES/HEAT TRANSFER 
Thermoelastic analysis of waste-container sleeve. Technical 
memorandum report RSI-0008, 3:23197 (ORNL/SUB-3706/5) 
RADIOACTIVITY/MONITORING 
Switch to digital radiation monitoring, 3:25099 
RADIOACTIVITY TRANSPORT 

Review of fission product plateout investigations at General 

Atomic (HTGR), 3:23777 (GA-A-14555) 
RADIOCARBON DATING 

See CARBON 14 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES/USES 

Biomedical power progress summary, 3:23242 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

Beneficial isotopes utilization program, 3:23233 (BNWL-1845-36) 

General-Purpose Heat Source Project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, December 1977 (75*PuOz), 3:23241 (LA-7129-PR) 

Quarterly report on the strontium heat source development 
program and the beneficial isotopes utilization program, 
Division of Nuclear Research and Applications, July-September 
1977, 3:23231 (BNWL-1845-36) 

Strontium heat source development program (WESF *SrF2 
capsules), 3:23232 (BNWL-1845-36) 

RADIOISOTOPE HEAT SOURCES/USES 

Biomedical power progress summary, 3:23242 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES/DECONTAMINATION 

Radioactivity studies. Progress report, July 1, 1976-June 30, 1977, 

3:25191 (COO-3382-16) 
RADIOISOTOPES/ENVIRONMENTAL EFFECTS 

Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 

RADIOLOGICAL PERSONNEL/RADIATION PROTECTION 

Radiological safety standard for the design of radiographic and 
fluoroscopic industrial x-ray equipment. American National 
Standard, 3:25182 (PB-270970) 

RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 

(In environment.) 

RADIONUCLIDE MIGRATION/MEASURING METHODS 

Considerations in measuring trace radionuclides in soil samples by 
L x-ray detection, 3:25112 (CONF-771023-20) 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/LYOPHILIZATION 

Collodial compositions with protective agents suitable for 
radioactive labeling, 3:25175 
TUM/ENV INMENTAL TRANSPORT 

Phase II, ‘Title I engineering assessment of inactive uranium mill 
tailings, Phillips/United Nuclear Site, Ambrosia Lake, New 
Mexico, 3:25113 (GJT-13) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

RADIUM/LAND POLLUTION 

Phase II, Title I, engineering assessment of inactive uranium mill 

tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 


RADON 226/TOXICITY 


Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

RADIUM/RADIATION MONITORING 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Phillips/United Nuclear Site, Ambrosia Lake, New 
Mexico, 3:25113 (GJT-13) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

RADIUM/RADIOECOLOGICAL CONCENTRATION 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Green River Site, Green River, Utah, 3:25115 (GJT-14) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Falls City Site, Falls City, Texas, 3:25117 (GJT-16) 

Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT-17) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, 
Ambrosia Lake, New Mexico, 3:25114 (GJT-13S) 

Summary of the Phase II, Title I —s assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT-16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT-17S) 

RADON/AIR POLLUTION 

Phase II, Title I, engineering assessment of inactive uranium mill 
tailings, Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Falls City Site, Falls City, Texas, 3:25117 (GJT-16) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

RADON/DAUGHTER PRODUCTS 

Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 3:25096 
(CONF-771023-14) 

RADON/ENVIRONMENTAL TRANSPORT 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Phillips/United Nuclear Site, Ambrosia Lake, New 
Mexico, 3:25113 (GJT-13) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

RADON/RADIATION MONITORING 

Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 3:25096 
(CONF-77 1023-14) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Phillips/United Nuclear Site, Ambrosia Lake, New 
Mexico, 3:25113 (GJT-13) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

RADON/RADIOECOLOGICAL CONCENTRATION 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Green River Site, Green River, Utah, 3:25115 (GJT-14) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Falls City Site, Falls City, Texas, 3:25117 (GJT-16) 

Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT-17) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, 
Ambrosia Lake, New Mexico, 3:25114 (GJT-13S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT-16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT-17S) 

RADON 222/DAUGHTER PRODUCTS 

Assay for Pb-210 in the urine of selected residents of Grand 
Junction, Colorado (Relation to environmental radioactivity 
from uranium mill tailings), 3:25196 (COO-3382-16) 

RADON 222/RADIONUCLIDE KINETICS 

Assay for Pb-210 in the urine of selected residents of Grand 
Junction, Colorado (Relation to environmental radioactivity 
from uranium mill tailings), 3:25196 (COO-3382-16) 

RADON 226/TOXICITY 

Metabolic model for uranium metabolism in man, 3:25189 (COO- 

3382-16) 





RAILWAYS/ENERGY SOURCES 


RAILWAYS/ENERGY SOURCES 
Means to reach rational use of energy, shown by the examples of 
rail traffic and low-temperature heat requirement, 3:24421 
RANKINE CYCLE/COMP’ CALCULATIONS 
Program CYCLE: a Rankine cycle analysis routine (For solar- 
om = electricity production for Sandia's Solar unity 
a es AND-7. ev.)) 
GINES/DESIGN 
Method maa San for the conversion of heat into mechanical 
a (Patent), 3:24956 
Organic — De automotive Te mond system-turbine 
ex rt, 3:24582 (SAN/1096-1) 
RA CYCLE NGINES/EXHAUST GASES 
Dual combustion thermal hybrid a. 3:24586 
RANKINE CYCLE ENGINES/P’ IRMANCE 
Organic Rankine cycle automotive Vy —— system-turbine 
nasal aka Final rt, 3: pot AN/1096-1) 
TRANSIT SY /COMPARATIVE EVALUATIONS 
Evaluation of four different rail rp transit propulsion systems. 
Final rt, 3:24454 (PB-271301) 
RAPID NSIT SYSTEMS/ENERGY ANALYSIS 
Mass transportation, TS conservation, and city structure: the 
need for new goals, 3:24330 
RARE EARTH YS/CRYSTAL FIELD 
Crystal field effects in Laves and other rare earth iron and rare 
earth cobalt compounds, 3:24659 
Line width of c: —— excitations due to electrons and 
phonons, 3:2 
—— A of pete atte properties of some rare earth 
ystems, 
RARE EARTH ALLOYS/MAGNETIC PROPERTIES 
os of the rt eee properties of some rare earth 


in 
RARE EARTH MPOUNDS/CRYSTAL FIELD 
— endence of the es properties of some rare earth 
systems, 3:2466 
RARE EARTH COMPOUNDS/MAGNETIC PROPERTIES 
Pressure lence of the a properties of some rare earth 
intermetallic systems, 3:2466 
EARTHS 


See also GADOLINIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
YTTERBIUM 

RARE EARTHS/LIQUID COLUMN CHROMATOGRAPHY 
Radiochemical —— a by liquid-liquid chromatography using 


PSM oo 3:24763 


RARE EARTHS/OPTICAL PROPERTIES 
— properties of rare earth metals, 3:24693 (IS-M-122) 


See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/FUEL ELEMENT FAILURE 
Light water reactor fuel response durin 7 ad initiated 
accident type tests, 3:2 CTFBP.TR246) 
REACTOR ACCIDENTS/RISK ASS 
Th accident consequences assessment, airy oo 24045 (HEDL-SA- 
REACTOR CELLS/TEMPERATURE DISTRIBUTION 
Variance of the temperature distribution in a reactor cell, 3:23918 
REACTOR CHARGING MACHINES 
Procedure for re-loading the fuel of a nuclear reactor and a device 
for using said procedure (Patent), 3:23773 
Loading and un vo sat ape anal 
ing of a nuclear reactor core (Patent), 3:23748 
See al BR BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
og CORES 
Plant systems/components modularization study. Final report 
(PWR), 3: 23734 | COO/4039-1) 
US LMFBR coolant system components, 3:23881 
Usage a of special steels for presurrized water reactors: 
— — of composition and of manufacturing parameters, 
REACTOR COMPONENTS/DEFORMATION 
Analysis of tests on axially compressed cylinders (LMFBR), 
3:23855 (WARD-SD-3045-8) 
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REACTOR COMPONENTS/DESIGN 

High-Temperature Structural Design Program. Semiannual 
progress report for period ending Besauber 31, 1976 
(LMFBR), 3:23845 (ORNL-5281) 

REACTOR COMPONENTS/FABRICATION 
Transfer of technology for fabrication of heavy components for 
nuclear power plants, 3:23936 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 
a testing Lge ee 2 program. Quarterly progress 
eport for — ending September 30, 1977 (LMFBR), 3:23846 
(ORNL-53 50) 
REACTOR COMPONENTS/PERFORMANCE TESTING 

Synergistic effects and source term considerations associated with 
Class IE LOCA qualification testing, 3:24062 (SAND-77- 
1713C) 

REACTOR COMPONENTS/RELIABILITY 

Defect analysis program applied to nuclear plant pressure 
component experience data, 3:24044 (GEFR-SP-051) 

Operational safety system reliability. Final report, November 15, 
1975-November 14, 1976, 3:23701 (COO-2825-8) 

REACTOR COMPONENTS/STRESS ANALYS: 

APRICOT wee comparison and benchmarking of 
computational methods for analysis of LMFBR structural 
response to postulated core disruptive accidents. Phase I report, 
3:23849 (SAN/1112-1) 

Further three-dimensional stress analysis of an intersection of a 
cylindrical shell with a plate, 3:23929 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe running of 
a nuclear a 

Control device for a nuclear reactor (Patent), 3:23988 

Control of a nuclear reactor with absorber rods which can be 
inserted and withdrawn (Patent), 3:23996 

Control rod arrangement for nuclear reactor (Patent), 3:23995 

Device for nuclear power reactor control, 3:2: 

Process heat reactor (Patent), 3:24001 

Shut-down system for nuclear reactors (Patent), 3:23994 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 

Coolant circulatin; mo equipment for liquid-cooled nuclear reactor 
(Patent), 3:2387 

Pipes for the transport of highly corrosive fluids at high 
temperature (Patent), 3:23811 

Sodium impurity monitoring, 3:23840 (HEDL-6313) 

US LMFBR coolant system com ts, 3:23881 

REACTOR COOLING SYSTEMS/COLD TRAPS 

Method and device - regenerating cold traps in liquid metal 

systems (Patent), 3:23940 
REACTOR COOLING SYSTEMS/MONITORING 

Monitoring of oxygen and hydrogen in a sodium circulation loop 

by electromechanical measuring methods “7 hg 3:23896 
REACTOR COOLING SYSTEMS/OPTIMIZATIO 

Parameter optimization of AES with a large fast onal 

(LMFBR), 3:23894 
REACTOR COOLING eee 

1/20 scale model pump test a oe ity description report. 
NP) report, March 1977 (BWR; PWR), 3:23716 (EPRI- 

Hi ture liquid circulating pump with vertical shaft 

deme 3:23946 
REACTOR COOLING SYSTEMS/SIMULATION 

Investigation of the transient operation of an experimental plant 

with the N2O, coolant and with a flash heater, 3:23958 
REACTOR CORE DISRUPTION 

APRICOT a comparison and benchmarking of 
computational methods for analysis of LMFBR structural 
response to cones core disruptive accidents. Phase I report, 
3: 25849 (SAN/1112-1) 

REACTOR CORE DISRUPTION/AEROSOLS 

Aerosol characterization from a simulated HDCA. Annual report. 

pes program A1171-2 (LMFBR), 3:24050 (MLM-MU-77-70- 


) 
REACTOR CORE DISRUPTION/RADIOACTIVE AEROSOLS 
Primary aerosol particle-size distribution from homo ag 
nucleation condensation and particle growth (LMFBR), 3:24052 
(NUREG-0391) 
REACTOR CORE DISRUPTION/SIMULATION 
Eulerian finite-difference calculations of explosions in partially 
water-filled overstrong cylindrical containment vessels, 3:24061 
(SAND-77-1342) 
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REACTOR CORE RESTRAINTS/RESEARCH PROGRAMS 
Core restraint development. Quarterly progress report for period 
oe August 31, 1977 (LMFBR), 3:23853 (WARD-CR-3045- 
1 


REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
Comparison and verification of the core restraint codes NUBOW- 
2D, NUBOW-3D, and PARABOW: Level II (LMFBR), 
3:23816 (ANL-CT-78-13) 
REACTOR CORES 
Liquid cooled and moderated nuclear reactor (Patent), 3:23992 
REACTOR CORES/HEAT TRANSFER 
Transient thermal-hydraulic analysis for reactor cores, 3:23917 
REACTOR CORES/HYDRAULICS 
Transient thermal-hydraulic analysis for reactor cores, 3:23917 
REACTOR CORES/NEUTRON FLUX 
Method and apparatus for monitoring flux deviations in a nuclear 
reactor (Patent), 3:23742 
REACTOR CORES/POWER DENSITY 
Applying the pulsed ion chamber methodology to full range 
reactor power measurements, 3:23919 
REACTOR CORES/POWER DISTRIBUTION 
Reactor core with rod-shaped fuel cells (Patent), 3:23794 
REACTOR CORES/REA ITY WORTHS 


Critical experiments and analysis. Twenty-third quarterly report, 


April-June 1977 (LMFBR), 3:23838 (GEFR-13771-23) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Method of refueling a gas-cooled high-temperature reactor 
(Patent), 3:23796 
Refueling outage availability study. Phase 1 final report, 3:23733 
(COO-4068-14) 
REACTOR FUELING/VALVES 
TFTR tritium valve for pulsed gas feed, test results, 3:25517 
(CONF-771029-155) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Concepts of remote signal transmission for liquid-metal fast 
breeder reactors, 3:23819 (CONF-771109-52) 
New transducer; measuring for safety of atomic plant, 3:23932 
REACTOR INSTRUMENTATION/PERFORMANCE 
Identification of neutron noise sources in a boiling water reactor, 
3:23714 (CONF-771 109-64) 
REACTOR INTERNALS/ULTRASONIC TESTING 
— metal cooled nuclear reactor scanning apparatus (Patent), 
:23927 
REACTOR KINETICS 
Critical experiments and analysis. Twenty-third quarterly report, 
April-June 1977 (LMFBR), 3:23838 (GEFR-13771-23) 
REACTOR KINETICS/COMPUTER CALCULATIONS 
Transport and reactor theory. Progress report, July 1-September 
30, 1977, 3:23915 (LA-7025-PR) 
REACTOR KINETICS/NATURAL CONVECTION 
Computational and experimental methods for enclosed natural 
convection, 3:23916 (SAND-77-0645) 
REACTOR KINETICS/RESEARCH PROGRAMS 
Cooperative nuclear data and methods development seventh 
tomy report, April-June 1977 (LMFBR), 3:23839 (GEFR- 
4- 
REACTOR MAINTENANCE 
— eros and operation of servicing nuclear power plants, 
REACTOR MAINTENANCE/REMOTE CONTROL 
Remote servicing features of two new mirror fusion reactors, 
3:25579 (UCRL-79420) 
Remote servicing features of two new mirror fusion reactors, 
3:25580 (UCRL-79420(Rev.1)) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/CROSS SECTIONS 
Compilation of multigroup cross-section covariance matrices for 
several important reactor materials, 3:23925 (ORNL-5318) 
REACTOR MATERIALS/EROSION 
Response of concrete ex to a high heat flux on one surface 
(PWR, BWR), 3:23719 (SAND-77-1467) 
REACTOR MATERIALS/MECHANICAL TESTS 
High temperature structural design technology: validation. 
tly progress report for period ending August 31, 1977 
(Inelastic behavior and strain tolerance of SS 304 and 316 
om ea for LMFBR and FFTF), 3:23854 (WARD-HT- 


REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Simulation of high fluence swelling behavior in technological 
materials, 3:24728 (HEDL-SA-1163) 
REACTOR MATERIALS/TEMPERATURE EFFECTS 
Response of concrete ex to a high heat flux on one surface 
'WR, BWR), 3:23719 (SAND-77-1467) 
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REACTOR MATERIALS/TESTING 
Core restraint development. Quarterly progress report for period 
ending August 31, 1977 (LMFBR), 3:23853 (WARD-CR-3045- 
19 


REACTOR OPERATION/DATA 

Licensed operating reactors. Operating units status report, data as 
of October 31, 1977 (U.S. commercial units), 3:23900 (NUREG- 
0020(V ol. 1)(No.3)) 

Licensed operating reactors. Operating units status report, data as 
of November 30, 1977 (U.S. commercial units), 3:23901 
(NUREG-0020(Vol.1)(No.4)) 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 

Gas-cooled breeder safety, 3:24101 

Inventory and relative biological hazard of LMFBR core 
materials, 3:24054 (ORNL/NUREG/TM-165) 

Nuclear power reactor safety (Book), 3:24084 

Reactor safety as viewed by the technologists (Review of meeting 
on thermal reactor safety), 3:24076 

Safety analysis of the fast breeder reactor confinement main 
problems: application to Super Phenix, 3:24099 

Safety design criteria for liquid metal fast breeder reactors, 
3:24100 

Theoretical tornado vortex model for nuclear plant design, 
3:24071 

REACTOR SAFETY/RESEARCH PROGRAMS 

Advanced Reactor Safety Research Program quarterly report, 
April-June 1977 (LMFBR), 3:24060 (SAND-77-1134) 

Breeder reactor safety and core systems programs. Progress 
report, April-June 1977, 3:24058 (ORNL/TM-6020) 

November 1977 monthly highlights for Office of Nuclear 
Regulatory Research Programs at Oak Ridge National 
Laboratory, 3:24056 (ORNL/NUREG/TM-172) 

Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1977, 3:24048 (LA-NUREG-6934-PR) 

Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1977, 3:24048 (LA-NUREG-6934-PR) 

Nuclear reactor safety. Quarterly progress report, April 1-June 30, 
1977, 3:24048 (LA-NUREG-6934-PR) 

Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1977 (HTGR, BWR, PWR, LMFBR, GCFR), 
3:24047 (LA-7039-PR) 

REACTOR SITES/CHEMICAL EXPLOSIONS 
Accidental vapor phase explosions on transportation routes near 
nuclear plants, 3:24038 (ANL-K-77-3776-1) 
REACTOR SITES/EARTHQUAKES 
Site-dependent seismic response spectra for soft sites, 3:24077 
REACTOR SITES/SEISMOLOGY 

Regional geological and seismological studies in the midcontinent, 

3:252 


REACTOR TECHNOLOGY/INTERNATIONAL COOPERATION 
Tasks and problems concerning nuclear technology transfer, 
3:23920 (CONF-770323-3) 
REACTOR VESSELS 
Liquid sodium cooled fast reactor (Patent), 3:23861 
REACTOR VESSELS/DEFORMATION 
Plastic buckling of axially compressed cylinders (LMFBR), 
3:23856 (WARD-SD-3045-9) 
Reactor vessel structural response tests at FBR hypothetical 
accident, 3:24080 
REACTOR VESSELS/SEALS 
Sealing of rotatable closures at nuclear reactors (Patent), 3:23874 
RECORDING SYSTEMS/DESIGN 
Digital SLIFER Recorder, Model A (Underground nuclear 
explosions), 3:24988 (SAND-77-0930) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/ECONOMICS 
Futures markets: an alternative for stabilizing secondary materials 
markets, 3:24175 
RECYCLING/FINANCIAL INCENTIVES 
Impacts of the Federal tax code on recycling, 3:24180 
RECYCLING/GOVERNMENT POLICIES 
Impacts of the Federal tax code on recycling, 3:24180 
RECYCLING (FUEL) 
See REPROCESSING 
RED SEA/CONTAMINATION 
Toxic, sublethal, and latent effects of petroleum on Red Sea 
macrofauna, 3:25204 
REFERENCE THETA PINCH REACTOR/ELECTRIC 
GENERATORS 
Test data on electrical contacts at high surface velocities and high 
— mm for homopolar generators, 3:25502 (CONF- 
-121 





REFRACTORIES/CHEMICAL PREPARATION 


REFRACTORIES/CHEMICAL PREPARATIO 
Sialon refractories from clay and coal, 3:22751 (CONF. 771025-) 
REFRACTORIES/CHEMICAL REACTIONS 
Effects of alternate fuels. Report No. 1. Analysis of high-duty 
fireclay refractories exposed to coal consbunlind. 3:22865 
(ORNL/TM-5909) 
REFRACTORIES/CORROSION 
Effects of alternate fuels. Report No. 1. Analysis of high-duty 
fireclay refractories exposed to coal combustion, 3:22865 
(ORNL/TM-5909) 
REFRACTORIES/CORROSION RESISTANCE 
Current status of studies in slaggin, — -bed — at the 
oy Forks Energy Research ter, 3:22782 (GFERC/IC- 
REFRACTORIES/EROSION 
Agglomerating Burner Gasification Process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report, October 1977, 3: 29758 (FE-1513-67) 
Agglomerating Burner Gasification Process: design, installation, 
and operation of a 25-ton-a-day Process Develo eet Unit. 
Monthly progress report, December 1977, 3:22759 (FE-1513-69) 
Current status of studies in slagging fixed-bed gasification at the 
oa Forks Energy Research Cate, 3:22782 (GFERC/IC- 


77/1) 
REFRACTORIES/FRAGMENTATION 

Improvement of the mechanical reliability of monolithic 

refractory linings for har peer gr rocess vessels. Quarterly 
rogress report, January-March 1977, 3:22767 (FE-2218-9) 
RE CTORIES/HEAT FLOW 

Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly ~ ress report, June 1977-August 1977, 
3:22766 (FE-221 20) 

REFRACTORIES/HEAT TRANSFER 

Study of heat transfer through refractory lined gasifier vessel 

walls, 3:22749 (CONF-771025-) 
REFRACTORIES/MATHEMATICAL MODELS 

Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, January-March 1977, 322767 (FE-2218-9) 

Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, June 1977-August 1977, 
3:22766 (FE-2210-20 oy 

REFRACTORIES/MECHANICAL PROPERTIES 

Improvement of the mechanical reliability of monolithic 

perenne linings for coal pot erg eres vessels. Quarterly 
rog rt, January-March 1977 a (FE-2218-9) 
RE ‘CTC OR ES/PERFORMANCE TESTIN' 

Study of heat transfer through refractory lined O esifier vessel 
walls. Quarterly y pro ress report, June 1977-August 1977, 
3:22766 (FE-221 20) 

REFRACTORIES/PERMEABILITY 
Coal gasification valves, a II. Monthly technical progress 
rt, September 1977 (High temperature), 3:22771 (FE-2355- 


1(Rev.0)) 
REFRACTORIES/TEMPERATURE GRADIENTS 
Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, June 1977-August 1977, 
3:22766 (FE-2210-20 
REFRACTORIES/THERMAL DEGRADATION 
Improvement of the mechanical reliability of monolithic 
refractory linings for c me eer —_ vessels. Quarterly 


rogress report, January-March ad ae 
REFRACTORY METALS/PERFORM CE TESTING 


Economic impact of using refractory a for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
REFRIGERATING MACHINERY/WASTE HEAT UTILIZATION 
Performance of absorption cycle operating with low thermal- 
— energy sources for direct-contact cooling applications, 
REFRIGERATION/THERMODYNAMIC MODEL 
Polytropic process and boundary state analysis of a new air 
as cycle, 3:24437 
E 


See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/FEASIBILITY STUDIES 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
REINDEER 


See DEER 
REINFORCED CONCRETE/STRESS ANALYSIS 
Effects of cracks on the seismic analysis of reinforced concrete 
nuclear containment vessels. Interim report, 3:24059 (PB- 
270061) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
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REINFORCED MATERIALS/CONSTRUCTION 
Ferrocement, a versatile construction material: its increasing use in 
Asia, 3:24739 (CONF-7411106-) 
REINFORCED MATERIALS/MEETINGS 
Ferrocement, a versatile construction material: its increasing use in 
Asia, 3:24739 (CONF-7411106-) 
REINFORCED MATERIALS/USES 
Ferrocement, a versatile construction material: its increasing use in 
Asia, 3:24739 (CONF-7411106-) 
REMOTE HANDLING EQUIPMENT 
Fuel element loading system (Patent; HTGR), 3:23779 
REMOTE HANDLING EQUIPMENT/COOLING SYSTEMS 
Ex-vessel nuclear fuel transfer system (Patent), 3:23858 
Nuclear reactor fuel transfer system (Patent), 3:23857 
REMOTE HANDLING EQUIPMENT/DESIGN 
GAC-ANL TNS scoping studies. Status rt for FY-77, 
October 1, 1976-September 30, 1977. Volume VII. Remote 
maintenance system, 3:25575 (GA-A-14614(Vol.7)) 
REMOTE HANDLING EQUIPMENT/MAINTENANCE 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume VII. Remote 
maintenance system, 3:25575 (GA-A-14614(Vol.7)) 
RENEWABLE ENERGY SOURCES/TECHNOLOGY 
ASSESSMENT 
Which way to go. Observations based on discussion on global 
perspectives and energy strategies, 3:24211 (IIASA-PP-77-9) 
REPROCESSING 
Comnb323 3) of the fuel cycle in small countries, 3:23158 (CONF- 


REPROCESSING /ECONOMICS 
Reprocessing brings billion dollar savings, 3:23163 
REPROCESSING. DIOACTIVE W. MANAGEMENT 

Management of waste cladding hulls. Part II. An assessment of 
zirconium gry and recommendations for handling 
waste hulls, 3:23156 (ANL-77-63) 

REPROCESSING/RESEARCH PROGRAMS 

Tokai works semi-annual progress report, January-June 1976, 
3:23911 (PB-270492) 

RESEARCH PROGRAMS/MANPOWER 

Energy-related doctoral scientists and one in the United 
States, 1975, 3:24140 ae 

RESERVOIR ROCK/HEAT 
Thermal depletion of a atone reservoir with both fracture 
and pore permeability, 3:23538 (UCRL-77323) 
RESIDENTIAL SECTOR 
Shielding: people and shelter (Book), 3:24170 
RESIDENTIAL SECTOR/ELECTRIC POWER 

Electric Utility Rate Design Study: rate experiments involving 
smaller customers, Topic 3, 3:24277 (NP-22514) 

Electric Utility Rate Design Study: attitudes and opinions of 
electric utility customers toward peak-load conditions and time- 
of-day pricing. Customer acceptance, Topic 10.1, 3:24302 (NP- 
22541) 

Typical electric bills, 1977: residential, commercial, industrial, 
3:24262 (FPC-R-90) 

RESIDENTIAL SECTOR/ENERGY CONSERVATION 

Development and testing of a home economics energy 
conservation curriculum guide: energy conservation in the 
home. Final report (Knowledge at secondary school level), 
3:24198 (TID-28054) 

Interaction of land-use patterns and residential energy 
conservation, 3:24199 (TID-28058) 

RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

Fuels and energy data: United States by states and census 

divisions, 1974, 3:24328 (PB-271093) 
RESIDENTIAL SECTOR/LAND USE 

Interaction of land-use patterns and residential energy 

conservation, 3:24199 (TID-28058) 
RESIDENTIAL SECTOR/PEAK-LOAD PRICING 

Electric Utility Rate Design Study: the development of various 
pricing approaches, Topic 1.3, 3:24273 (NP-22510) 

Electric Utility Rate Design Study: customer acceptance, Topic 
10.2, 3:24283 (NP-22520) 

RESIDENTIAL SECTOR/POWER DEMAND 
Forecasting and modeling time-of-day and seasonal electricity 
demands, 3:24260 (EPRI-EA-578-SR) 
RESIDENTIAL SECTOR/SOLID WASTES 
UK metal reclamation: prospects for improvement, 3:24176 
RESIDENTIAL SECTOR/TOTAL ENERGY SYSTEMS 

Application analysis of solar total energy to the residential sector. 
Quarterly technical status report, April 1-June 30, 1977, 3:23421 
(TID-28103) 

Application analysis of solar total energy to the residential sector. 
Quarterly technical status report, October 1-December 31, 1977, 
3:23422 (TID-28104) 

RESIDENTIAL SECTOR/WASTE HEAT 

Feasibility and optimization study of rooftop radiators discharging 

waste heat to the atmosphere, 3:24439 
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RESIDUES 
See also ASHES 
RESIDUES/CARBONIZATION 
Coal Sages program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 
RESIDUES/WATER REMOVAL 
Facilitating disposal of filter residues, 3:24917 
RES IOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Applications of resins for extracting organic components from 
water, 3:24764 
RESINS/SORPTIVE PROPERTIES 
Evaluation of sorbents as organic compound accumulators, 
3:24749 (IS-M-123) 
RESOURCE CONSERVATION 
UK metal reclamation: prospects for improvement, 3:24176 
RESOURCE CONSERVATION/ECONOMICS 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
RESOURCE CONSERVATION/TECHNOLOGY 
UTILIZATION 


Technical change in manufacturing industries using natural 
resource products, 3:24174 
RESOURCES 
See also MINERAL RESOURCES 
RESOURCES/ALLOCATIONS 
Systems of land tenure, allocative efficiency, and economic 
development, 3:24156 
RESOURCES/DEMAND FACTORS 
Long-term resource demand: models for projection, 3:24177 
RESPIRATORS/COMPARATIVE EVALUATIONS 
Performance of single-use respirators, 3:25225 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 
See also LUNGS 
RESPIRATORY SYSTEM/CARCINOGENESIS 
Studies with a new experimental model in respiratory 
carcinogenesis, 3:25217 (CONF-771147-1) 
RESPIRATORY SYSTEM DISEASES/DIAGNOSTIC 
TECHNIQUES 
Lung diffusion of soluble radioaerosols in scleroderma, 3:25172 
CLA-12-1141) 
INTS 


See also REACTOR CORE RESTRAINTS 
RESTRAINTS/DESIGN 
Vertical axis wind turbine tie-down design with an example, 
3:23571 (SAND-77-1919) 
RETORTS 
See also CHEMICAL REACTORS 
RETORTS/DESIGN 
Gas combustion retort process (Patent), 3:23112 
Process and apparatus for the recovery of oil from shale by 
indirect heating (Patent), 3:23119 
RHENIUM ALLOYS/AMORPHOUS STATE 
Development and initial characterization of amorphous metals 
rich in W and/or Re, 3:24648 (UCRL-13787) 
RHENIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
In-situ field-ion microscope study of the recovery behavior of 
heavy metal ion-irradiated tungsten, tungsten (rhenium) alloys 
and molybdenum (30 keV W* and Mot ), 3:24722 (COO-3158- 


60 
RHENIUM OXIDES/ELASTICITY 
Elastic moduli of ReOs by Brillouin scattering, 3:24768 
RHO-765 RESONANCES/LEPTONIC DECAY 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers, 3:25299 (COO-3072-81) 
RHODE ISLAND/WOOD 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
RHODIUM/CATALYTIC EFFECTS 
Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 
Catalytic steam gasification of graphite: effects of intercalated and 
externally added Ru, Rh, Pd, and Pt, 3:22822 
RHODIUM 102/ENERGY LEVELS 
Level structure of }°*Rh via (*He,d) and (p,d) reactions (Angular 
distributions, orbital angular momentum transfer), 3:25352 
(TID-27909) 
RHODIUM 103 TARGET/OXYGEN 16 REACTIONS 


Mass differences of proton-rich atoms near A = 116 and A = 190, 


3:25351 
RHODIUM ALLOYS/CRYSTAL STRUCTURE 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 
RHODIUM ALLOYS/PHASE DIAGRAMS 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 


RUBBERS/MATERIALS RECOVERY 


RHODIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Phase equilibria, thermodynamics, and crystal structures for the 
Pu-Pt-Rh system, 3:24694 (LA-6998) 
RHR SYSTEMS 
(Residual heat removal.) 
Nuclear reactor auxiliary heat removal system (Patent), 3:24072 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT/EVALUATION 
An approach to societal risk acceptance criteria and risk 
management, 3:24151 (PB-271264) 
RIVERS/W ATER POLLUTION 
Geothermal plant at Ahuachapan in El Salvador and its possible 
effects on the water quality on the border river Rio Paz 
between El Salvador and Guatemala, 3:23504 (IVL-B-297) 
Simulation of chlorinated water discharges from power plants on 
estuaries and rivers, 3:25136 (CONF-771109-75 
ROADS/LIGHTING SYSTEMS 
Photovoltaic highway applications: assessment of the near-term 
market, 3:23355 (DOE/NASA/1022-77/22) 
ROCK SPRINGS SITES/COAL RESERVES 
Lagoonal origin of coals in the Almond Formation in the Rock 
Springs uplift, Wyoming, 3:22903 (CONF-7604140-) 
ROCKETS/ENVIRONMENTAL EFFECTS 
Reexamination of potential space shuttle effects on the 
stratosphere, 3:25017 (UCID-17689) 
ROCKS 
See also IGNEOUS ROCKS 
RESERVOIR ROCK 
ROCKS/CHEMICAL COMPOSITION 
Variation in concentration of hot spring water by the reaction of 
rock with continuous flow of hot spring water of the Tamagawa 
Hot Springs, 3:23547 
ROCKS/GROUTING 
Underground stress engineering: the lifting and stabilization of 
underground voids, 3:24936 (LA-UR-77-844) 
ROCKS/MECHANICAL PROPERTIES 
Problems of rock disintegration with drifting machines. Part III. 
The use of knowledge about rock properties for the calculation 
of the disintegration output, 3:22933 
ROCKS/ROCK-FLUID INTERACTIONS 
Characteristics and flow of chemical composition of ground water 
in geothermal field, 3:23495 
Variation in concentration of hot spring water by the reaction of 
rock with continuous flow of hot spring water of the Tamagawa 
Hot Springs, 3:23547 
ROCKS/SENSIBLE HEAT STORAGE 
Large-scale thermal storage in rock: construction, utilization, and 
economics, 3:24118 
ROCKS/THERMAL CONDUCTIVITY 
Measurement of the thermal conductivities of rocks in the various 
physical states by the box probe method, 3:23483 
ROCKY FLATS PLANT/PERSONNEL DOSIMETRY 
Computor program for mathematical evaluation of the Rocky 
Flats nuclear accident dosimetry system, 3:25183 (RFP-2580) 
ROCKY FLATS PLANT/RADIATION ACCIDENTS 
Computor program for mathematical evaluation of the Rocky 
Flats nuclear accident dosimetry system, 3:25183 (RFP-2580) 
ROCKY MOUNTAIN REGION/COAL DEPOSITS 
Stratigraphy and tectonics of western coals, 3:22898 (CONF- 
7604140-) 
Trace elements in Rocky Mountain coals, 3:22861 (CONF- 
7604 140- 


ROCKY MOUNTAIN REGION/ENERGY SOURCE 
DEVELOPMENT 
Rocky Mountain energy resource development: status, potential, 
and socio-economic issues, 3:24213 (PB-269969) 
ROOFS/COOLING SYSTEMS 
Evaporative roof cooling system (Patent), 3:24403 
ROOFS/ROOF BOLTS 
Driving of broad break-throughs: rationalization of the mine 
development, 3:22938 
ROOFS/SUPPORTS 
Driving of broad break-throughs: rationalization of the mine 
development, 3:22938 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/FABRICATION 
Development of a turbine rotor of silicon nitride, 3:24738 
RUBBER (NATURAL) 
See NATURAL RUBBER 
RUBBERS 
See also NATURAL RUBBER 
RUBBERS/MATERIALS RECOVERY 
Cryogenic embrittlement of rubber, 3:24547 





RUBIDIUM 84/ENERGY LEVELS 


RUBIDIUM 84/ENERGY LEVELS 
Level structure of **Rb (Angular distributions, transitions, tau, 77, 
ic strengths, radiative widths), 3:25348 (TID-27909) 
RUBIDIUM 85 TARGET/PROTON REACTIONS 
Level structure of **Rb (Angular distributions, transitions, tau, 77, 
spectroscopic strengths, radiative widths), 3:25348 (TID-27909) 
RURAL AREAS/AIR POLLUTION 
Airborne measurements of pollutants over urban and rural sites, 
3:25040 (BNWL-2100(Pt.3)) 
RURAL AREAS/SOCIO-ECONOMIC FACTORS 
Regional studies program. A socioeconomic assessment of energy 
development in a small rural county: coal gasification in Mercer 
County, North Dakota, 3:22717 (ANL/AA-5(Vol.1)) 
Regional studies program. A socioeconomic assessment of energy 
‘velopment in a small rural county: coal gasification in Mercer 


County, North Dakota, 3:22718 (ANL/AA-5(Vol.2)) 
RUTHENIUM/CATALYTIC EFFECTS 


Catalytic reduction of oxygen and nitric oxides with hydrogen in 
the offgas of reprocessing plants. Laboratory tests concerning 
catalyst behaviour, 3:23178 (KFK-2437) 

Catalytic gasification of carbon with steam, carbon dioxide, and 
hydrogen (Transition metals in Group VIII), 3:22819 

Catalytic steam gasification of graphite: effects of intercalated and 
externally added Ru, Rh, Pd, and Pt, 3:22822 

RUTHENIUM 101 TARGET/HELIUM 3 REACTIONS 

Level structure of '°*Rh via (*He,d) and (p,d) reactions (Angular 
distributions, orbital angular momentum transfer), 3:25352 
(TID-27909 

UTHENIUM COMPOUNDS/RADIOLYSIS 

Photolytic and radiolytic studies of Ru(bpy)s** in micellar 
solutions (Pulse radiolysis with electrons; effect of micellar 
systems on charge transfer of radicals), 3:24806 

RUTHENIUM PHOSPHIDES/MAGNETIC SUSCEPTIBILITY 

Superconductivity, magnetic susceptibility, and electronic 
properties of amorphous (Mo/sub 1-x/Ru/sub x/)soP20 alloys 
obtained by liquid quenching, 3:24748 (CALT-822-99) 

RUTHENIUM PHOSPHIDES/SUPERCONDUCTIVITY 

Superconductivity, magnetic susceptibility, and electronic 
properties of amorphous (Mo/sub 1-x/Ru/sub x/)soP20 alloys 
obtained by liquid quenching, 3:24748 (CALT-822-99) 


S 


S MATRIX 
Self-consistent model calculations of the ordered S-matrix and the 
cylinder correction, 3:25317 (LBL-7235) 
S MATRIX/BARYON-BARYON INTERACTIONS 
Ordered S-matrix approach to the topological expansion for 
baryons and mesons (Ordered Hilbert space, Reggeon closed 
loops), 3:25318 (LBL-6735) 
S MATRIX/MESON-BARYON INTERACTIONS 
Ordered S-matrix approach to the topological expansion for 
baryons and mesons (Ordered Hilbert space, Reggeon closed 
loops), 3:25318 (LBL-6735) 
SACCHARIDES/BIOSYNTHESIS 
Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks. Progress report, June 1, 
1977-August 31, 1977, 3:23378 (COO/4198-3) 
SACCHARIDES/QU ANTITATIVE CHEMICAL ANALYSIS 
Procedures for analysis of solids and liquors from cellulosic 
sources, 3:23310 (LBL-5967) 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
Engineered safeguards system activities at Sandia Laboratories for 
back-end fuel cycle facilities, 3:23220 (SAND-78-0064C) 
SAFEGUARDS/RECOMMENDATIONS 
Assessment of U.S. and international controls over the peaceful 
uses of nuclear energy, 3:23703 (ID-76-60) 
SALMON/CONTAMINATION 
Effect of Prudhoe Bay crude oil on survival and growth of eggs, 
— and fry of pink salmon, Oncorhynchus gorbuscha, 
SALT DEPOSITS/DIFFUSION 
Investigation of salt transport in vertical boreholes and brine 
on into fresh water aquifier, 3:25230 (Y/OWI/SUB-77/ 
SALT DEPOSITS/GROUND SUBSIDENCE 
Salt dissolution in oil and gas test holes in Kansas (Hutchinson 
Salt), 3:25229 (Y. YOWL/SUB-77/ 16537) 
SALT DEPOSITS/ROCK MECHANICS 
Comparative evaluations of the thermomechanical responses for 
three high level waste canister emplacement alternatives, 
3:23200 (SAND-77-0388) 
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SALT DEPOSITS/SOLUTION MINING 

Analysis of brine dis in the Gulf of Mexico. III. Capline 
sector, 3:24167 (PB-271292) 

Cavern construction, techniques used in constructing large- 
volume cavities in saline deposits applying the "solution mining” 
method, 3:24935 (AED-Conf-76-520-006) 

SALT DEPOSITS/TEMPERATURE GRADIENTS 

Thermoelastic analysis of waste-container sleeve. Technical 
memorandum report RSI-0008, 3:23197 (ORNL/SUB-3706/5) 

SALTON SEA G FIELD/GEOLOGIC 

STRUCTURES 


Subsurface structure of the southern portion of the Salton Sea 
eothermal field, 3:23475 (UCRL-52354 
bay SEA GEOTHERMAL FIELD/GEOTHERMAL 
Subsurface structure of the southern portion of the Salton Sea 
eothermal field, 3:23475 (UCRL-52354) 
SALTON SEA GEOTHERMAL FIELD/LIFETIME 
— depletion A a 893538 (UCRL 77323)" both fracture 
an re permeability, 3: - 
SAMARIUM 144/ENERGY LEVELS 
(*He,n) reaction studies near N=82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
SAMARIUM 146/ENERGY LEVELS 
(*He,n) reaction studies near N= 82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
SAMARIUM 148/ENERGY LEVELS 
(*He,n) reaction studies near N= 82 (Transitions, strength 
function, - ular distributions), 3:25356 (TID-27909) 
SAMARIUM 150/ENERGY LEVELS 
(*He,n) rae studies near N=82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
UM 153/ENERGY LEVELS 


(*He,n) reaction studies near N= 82 (Transitions, strength 
function, angular distributions), 3:25356 (TID-27909) 
UM ALLOYS/KNIGHT SHIFT 
Low temperature NMR Knight shift studies in SmSns, 3:24706 
SAMARIUM COMPLEXES/CHEMICAL PREPARATION 
Nonaqueous reductive lanthanide chemistry. I. Reaction of 
lanthanide atoms with 1,3-butadienes, 3:24774 
SAMARIUM COMPLEXES/CHEMICAL PROPERTIES 
Nonaqueous reductive lanthanide chemistry. I. Reaction of 
lanthanide atoms with 1,3-butadienes, 3:24774 
SAN FRANCISCO BAY/OIL SPILLS 
Study of the effects of the San Francisco oil spill on marine life. 
Part II. Recruitment, 3:25202 
SAND/CONTAMINATION 
Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT-17) 
SAND/SORPTIVE PROPERTIES 
Tests for behaviors of radioactive iodine gas in soils (5), 3:25127 
(ORNL -tr-4556) 
SANDIA LABORATORIES/EDUCATION 
Personnel skill and training, 3:25587 (SAND-77-1823C) 
SANITARY LANDFI LLS/ENVIRO INMENTAL EFFECTS 
Nature and extent of ground- eae changes resulting from 
solid-waste dis , Marion County, Indiana. Final report 1972- 
75, 3:25144 (PB-271019) 
SANITARY LANDFILLS/LEACHING 
Nature and extent of ground-water-quality changes resulting from 
solid-waste dis; , Marion County, Indiana. Final report 1972- 
75, 3:25144 (PB-271019) 
SAREF REACTOR/CONTAINMENT BUILDINGS 
Safety Research Ex een Facility Project. Conceptual design 
report. Volume IV. Reactor containment, 3:24009 (ANL/ 
SAREF- 75-1(Vol.4)) 
SAREF REACTOR/COST 
Safety Research —o Facility Project. Conceptual design 
report. Volume XII. Cost and schedule estimates, * :24014 
(ANL/SAREF-75-1(Vol.12)) 
SAREF REACTOR//IN PILE LOOPS 
— Research Experiment Facility 4 9 ange conceptual design 
rt, 3:24013 (ANL/SAREF-75-1(Vol.10)) 
SARE REACTOR/POWER SUPPLIES 
Safety Research Ex os Facility Project. Conceptual design 
- oT gee III. Utilities, 3:24008 (ANL/SAREF- 75- 
SARKF REACTOR/PRESSURE VESSELS 
Safety Research Ex — Facility Project. Conceptual design 
report. Volume V. Reactor vessel and closure, 3:24010 (ANL/ 
SAREF-75-1(Vol.5)) 
SAREF REACTOR/REACTOR CONTROL SYSTEMS 
Safety Research Ex — Facility Project. Conceptual design 
report. Volume VIII. Instrumentation and control, 3:23984 
(ANL/SAREF-75-1(Vol.8)) 
SAREF REACTOR/REACTOR COOLING SYSTEMS 
Safety Research Experiment Facility Project. Conceptual design 
iv Mad VII. Reactor cooling, 3:24011 (ANL/SAREF- 
fe) 
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Safety Research Experiment Facility Project: conceptual design 
report, 3:24013 (ANL/SAREF-75-1(Vol.10)) 
SAREF REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Safety Research Experiment Facility project. Conceptual design 
report. Volume IX. Experiment handling, 3:24012 (ANL/ 
SAREF-75-1(Vol.9)) 
SAREF REACTOR/REACTOR SITES 
Safety Research Experiment Facility Project. Conceptual design 
report. Volume II. Building and facilities, 3:24004 (ANL/ 
SAREF-75-1(Vol.2)) 
SAREF REACTOR/REMOTE HANDLING EQUIPMENT 
Safety Research Experiment Facility project. Conceptual design 
report. Volume IX. Experiment handling, 3:24012 (ANL/ 
SAREF-75-1(Vol.9)) 
SATELLITES/ELECTRIC BATTERIES 
Cell-level battery charge/discharge protection system, 3:24136 
SATELLITES/SILVER-ZINC BATTERIES 
Cycle life characteristics of sealed silver-zinc cell with inorganic 
arator, 3:24129 
SC T1UM/EXCHANGE INTERACTIONS 
EPR of Gds* in Lu and Sc single crystals, 3:24656 
SCANDIUM/FINE STRUCTURE 
EPR of Gds* in Lu and Sc single crystals, 3:24656 
SCANDIUM 45 TARGET/ALPHA REACTIONS 
Sc(a,p)**Ti reaction (3513 MeV, angular distribution), 3:25345 
(TID-27909) 
SCANDIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Resistivity measurements on the singlet ground state system Tb/ 
oe c/Y/sub 1-c/Sb. Effects of electron-exciton scattering, 
:24700 


SCANDIUM ALLOYS/MAGNETORESISTANCE 
—— field effects in the transport properties of rare earth alloys, 
:24701 
SCANDIUM OXIDES/CEMENTS 
New yttria plasters, 3:24737 (Y-2104) 
SCANDIUM OXIDES/PHYSICAL PROPERTIES 
New yttria plasters, 3:24737 (Y-2104) 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-]1 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Energy conservation design manual for new nonresidential 
buildings, 3:24207 
SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 
Grover Cleveland School, Boston, Massachusetts. Refurbishment 
and status report, 3:23429 (COO/2626-77-1) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Solar energy school heating augmentation experiment. Sections I, 
Il, and III. ITC report No. 281076, 3:23428 (COO-2586-1) 
Solar heating and cooling experiment for a school in Atlanta: 
performance report (George A. Towns Elementary School), 
3:23430 (COO/2628-3) 
SCRAP/MARKET 
Futures markets: an alternative for stabilizing secondary materials 
markets, 3:24175 
SCRAP/RECYCLING 
Impacts of the Federal tax code on recycling, 3:24180 
UK metal reclamation: prospects for improvement, 3:24176 
SCRAP METALS/RECYCLING 
Cryogenic embrittlement of steel, 3:24551 
Hydrometallurgical separation of the zinc-base fraction of 
shredded automobiles, 3:24549 
Recycling in the zinc industry, 3:24554 
SCRIBA NUCLEAR POWER PLANT 
See NINE MILE POINT-1 REACTOR 
SCRUBBERS/COMPARATIVE EVALUATIONS 
Guidelines for selecting dust collectors for use in coal mines, 
3:22995 (BM-IC-8753) 
SCRUBBERS/DESIGN 
Ammonia recovery by scrubbing and condensing (Patent), 3:24468 
Apparatus for gas scrubbing and particulate solids removal 
(Patent), 3:24943 
Gas scrubber and method of operation (Patent), 3:24944 
Spray type wet scrubber (Patent), 3:24942 
Venturi scrubber (Patent), 3:24952 
SCRUBBERS/MATERIALS 
Exhaust gas scrubbing process (Patent), 3:24949 
— a removal using thermally crushed nahcolite (Patent), 


SCRUBBERS/OPERATION 
Regeneration of caustic potash solution used for the disposal of 
gaseous fluorides, 3:24507 
SCRUBBERS/PERFORMANCE 
Simplification of the system for recovery of seed, 3:24360 
SCRUBBERS/PERFORMANCE TESTING 
oo of a novel venturi collection device, 3:24941 (ICP- 
Flue gas desulfurization using fly ash alkali derived from Western 
coals. Final report, July 1975-June 1977, 3:23661 (PB-270572) 


SECOND-CLASS CURRENTS/BETA DECAY 


SCRUBBERS/TECHNOLOGY ASSESSMENT 
Flue gas desulfurization in power plants: status report, 3:22882 
(PB-270295) 
SCYLLAC DEVICES/DATA PROCESSING 
Automated computer analysis of plasma-streak traces from 
SCYLLAC, 3:25395 (LA-UR-77-2582) 
SEA BED/ENERGY SOURCES 
Status report on Law of the Sea Conference. Part VI. Heari 
before the Subcommittee on Public Lands and Resources of the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, First Session, July 26, 1977, 
3:24240 
SEA BED/GEOCHEMICAL SURVEYS 
Seabed exhalation and water temperature in the northern part of 
Kagoshima Bay, 3:23498 
SEA BED/RESOURCES 
Status report on Law of the Sea Conference. Part VI. Hearin, 
before the Subcommittee on Public Lands and Resources of the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, First Session, July 26, 1977, 
3:24240 
SEA BED/TOPOGRAPHY 
Seabottom volcano off the northeastern shore of Sakurijima, 
3:23480 
SEA BED/VOLCANOES 
Seabottom volcano off the northeastern shore of Sakurijima, 
3:23480 
SEALS/DESIGN 
High pressure rotary piston coal feeder, 3:22802 (JPL-77-55) 
SEALS/PERFORMANCE 
Recirculating pump seal investigation. Volume 2. Technical 
planning study TPS-76-626. Final report (BWR), 3:23717 
(EPRI-NP-351(Vol.2)) 
SEAS 
See also ATLANTIC OCEAN 
BALTIC SEA 
BLACK SEA 
RED SEA 
SEAS/WATER CURRENTS 
Summary on the determination of deep water currents, 3:25252 
(SAN-235P13-39(Vol.2)) 
SEAS/WATER POLLUTION 
Experimental oil spill: the distribution of aromatic hydrocarbons 
in the water, sediment, and animal tissues within a shrimp pond, 
3:23073 
Predicting the fate of oil in the marine environment, 3:23069 
SEAWATER 
Method of preparing uranium recovery agent (Patent; for U 
adsorption from seawater), 3:23144 (ORNL-tr-4549) 
SEAWATER/CHEMICAL ANALYSIS 
Oil pollution in the Baltic Sea. A chemical analytical search for 
monitoring methods, 3:23065 (SNV-PM-783) 
SEAWATER/CORROSIVE EFFECTS 
Contribution to the problem of sea water resistance of hard- 
soldering joints: dezincification corrosion, 3:24717 
SEAWATER/QUANTITATIVE CHEMICAL ANALYSIS 
Cruise report: R/V KNORR 54 Leg 6, Ostend to Reykjavik, 
May-June 1976, 3:25240 (COO-3566-18) 
SEAWEEDS/CULTIVATION 
Cultivation of macroscopic marine algae and freshwater aquatic 
weeds. Progress report, May 1, 1976-December 1, 1976, 3:23376 
(COO/2948-1) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS 
Secondary heat transfer circuits for nuclear reactor plant (Patent), 
3:23860 
SECONDARY COOLANT CIRCUITS/PRESSURE 
GRADIENTS 
Pressure pulse propagation in piping systems. Final report 
(LMFBR), 3:24051 (NP-22742) 
SECONDARY COOLANT CIRCUITS/VALVES 
Nuclear power plant (Patent), 3:23760 
Nuclear power plant (Patent), 3:23761 
Nuclear power plant (Patent), 3:23762 
SECONDARY EMISSION DETECTORS/PERFORMANCE 
TESTING 
Development of a directional gamma ray detector for in-core fuel 
motion monitoring, 3:23921 (CONF-771023-24) 
SECONDARY EMISSION DETECTORS/SPECIFICATIONS 
Development of a directional gamma ray detector for in-core fuel 
motion monitoring, 3:23921 (CONF-771023-24) 
SECOND-CLASS CURRENTS 
(Classification of currents according to their properties under G-parity 
transformations.) 
SECOND-CLASS CURRENTS/BETA DECAY 
Present status of weak magnetism and second-class currents in 
nuclear beta decay, 3:25367 





SECOND-CLASS CURRENTS/MUON REACTIONS 


SECOND-CLASS CURRENTS/MUON REACTIONS 
— team by light nuclei (Review, meson exchange effects), 


SECURITY/POWER SUPPLIES 
Report on emergency electrical power supply systems for nuclear 
uel cycle and reactor facilities security systems, 3:23926 (Y/ 
Sub-77/14263/1) 
IEDIMENTS/CHEMICAL ANALYSIS 
Oil pollution in the Baltic Sea. A chemical analytical search for 
monitoring methods, 3:23065 (SNV-PM-783) 
SEDIMENTS/CONTAMINATION 
Experimental oil spill: the distribution of aromatic hydrocarbons 
— salineal and animal tissues within a shrimp pond, 
eZ, 
SEDIMENTS/MONITORING 
Heavy metals in Chesapeake Bay sediments. Technical completion 
report, July 1972-June 1975, 3:25141 (PB-270655) 
SEDIMENTS/POLLUTION 
Oil pollution in the Baltic Sea. A chemical analytical search for 
monitoring methods, 3:23065 (SNV-PM-783) 
SEDIMENTS/QUALITATIVE CHEMICAL ANALYSIS 
Development of a simple, rapid field technique for estimating oil 
we in the sediments. Final report, 3:23004 (AD-A- 
SEDIMENTS/QUANTITATIVE CHEMICAL ANALYSIS 
Cruise report: R/V KNORR 54 Leg 6, Ostend to Reykjavik, 
May-June 1976, 3:25240 (COO-3566-18) 
SEED RECOVERY/COMPUTER CALCULATIONS 
GASCON and MHDGAS: FORTRAN IV computer codes for 
calculating gas and condensed-phase compositions in the coal- 
fired open-cycle MHD system, 3:24363 (ANL/MHD-77-4) 
SEED RECOVER Y/EQUIPMENT 
Effectiveness of different systems of introducing and recovering 
seed for open-cycle MHD power stations, 3:24361 
Simplification of the system for recovery of seed, 3:24360 
SEISMIC DETECTORS/TELEMETRY 
Operation of a telemetered seismic network on the Alaska 
Peninsula, 3:25232 (RLO/2229/T6-4) 
SEISMIC WAVES/DATA PROCESSING 
Integration and interpolation of sampled waveforms, 3:25002 
(SAND-77-1643) 
SEISMIC WAVES/WAVE PROPAGATION 
Kinematics and dynamics of seismic waves at distances up to 3500 
km from epicenter, 3:25238 (UCRL-Trans-11313) 
SELENIUM/ ICAL REACTION KINETICS 
Crystal growth of cadmium sulfide and other Group II to Group 
VI compounds (Part IV): the equilibrium between selenium and 
hydrogen at 400°C, 3:24780 (UCRL-Trans-1 1312) 
SEMICONDUCTOR LASERS/FABRICATION 
Injection laser array (Patent), 3:24861 
SEMICONDUCTOR LASERS/MODULATION 
Modulation behavior of semiconductor injection lasers, 3:24871 
SEMICONDUCTOR LASERS/SHOCK ABSORBERS 
A shock isolator for diode laser operation on a closed-cycle 
refrigerator, 3:24856 (N-77-27379) 
SEPARATION NOZZLE METHOD/REVIEWS 
Isotope enrichment by aerodynamic means: a review and some 
theoretical considerations, 3:23145 
SEQUESTRENE 
See EDTA 
SERUM (IMMUNE) 
See IMMUNE SERUMS 
SEWAGE 
See LIQUID WASTES 
SEWAGE/AERATION 
Preparation and grit chamber model study and design, 3:24919 
SEWAGE/AN OBIC DIGESTION 
Microbiology of anaerobic degradation and methanogenesis with 
special reference to sewage, 3:23314 
SEWAGE/DECOMPOSITION 
—_ of liquid wastes by microbial decomposition in slimes, 
:24 
SEWAGE/FILTRATION 
Facilitating disposal of filter residues, 3:24917 
—- of liquid wastes by microbial decomposition in slimes, 


SEWAGE/MONITORING 
Direct and indirect immunofluorescence staining of fecal 
ye for rapid assessment of water quality, 3:25158 
(BNL-23328) 
SEWAGE/PURIFICATION 
Performance of large scale lagoon installation treating high loads 
of food processing wastes with domestic sewage, 3:24518 
SEWAG ASTE PROCESSING 
Control of sulphide in sewage with hydrogen peroxide, 3:24563 
Energy aspects on aerobic and anaerobic processing of sewage, 
3:24543 (IVL-B-380) 
Preparation and grit chamber model study and design, 3:24919 
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Tertiary land treatment of wastewater with particular reference to 
Albury-Wodonga, 3:24561 
SEWAGE SLUDGE 
Aqueous release of heavy metals from two sewage sludges, 


:25109 
SEWAGE SLUDGE/ANAEROBIC DIGESTION 
Engineering, operation, and economics of biodigestion, 3:23322 
Engineering, operation and economics of methane gas production, 
:23323 


SEWAGE SLUDGE/BIOSYNTHESIS 
Biogas. Energy from waste products, 3:23312 
SEWAGE SLUDGE/COMBUSTION 
Furnace with grate firing for simultaneous combustion of waste 
and sewage sludge, 3:24932 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Report on technical and economic factors in the beneficial use of 
— in municipal sludge management, 3:24546 (SAND-77- 
702 


) 
SEWAGE SLUDGE/WASTE PROCESSING 
Heat treatment of sewage sludges, 3:24562 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHAFTS/SEALS 
Large faced seal for turbine shafts, 3:23346 
SHALE OIL/PRODUCTION 
Gas combustion retort process (Patent), 3:23112 
Oil shale retorting process with desulfurization of flue gas 
(Patent), 3:23113 
SHALE OIL/RECOVERY 
Process and apparatus for the recovery of oil from shale by 
indirect heating (Patent), 3:23119 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/STRESS ANALYSIS 
Further three-dimensional stress analysis of an intersection of a 
cylindrical shell with a plate, 3:23929 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/BIBLIOGRAPHIES 
Bibliography, subject index, and author index of the literature 
examined by the Radiation Shielding Information Center 
(Reactor and Weapons Radiation Shielding) (1973-1976), 
3:25371 (ORNL/RSIC-5/V.5) 
SHIELDING/DESIGN 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:25438 (CONF-771029-194) 
SHIELDING/RADIATION STREAMING 
Computer program SCAP-BR for gamma-ray streaming through 
multi-legged ducts, 3:23922 (CONF-771 109-88) 
SHIELDS 
Radiation shield for the area of the reactor pressure vessel flange 
(Patent), 3:23931 
SHIM RODS 
Absorber rod with outside screw thread of different pitch 
(Patent), 3:23989 
IHIMANE-1 REACTOR/REACTOR OPERATION 
rating experience at Shimane Nuclear Power Plant, 3:23725 
SHIP PROP ION REACTORS/MELTDOWN 
Steady state heat transfer analysis of molten core-reactor vessel 
system (Consolidated Nuclear Steam Generator), 3:24075 
SHIP PROPULSION REACTORS/REACTOR CHARGING 
MACHINES 
Loading and unloading of a nuclear reactor core (Patent), 3:23748 
SHIP PROPULSION REACTORS/REACTOR FUELING 
Loading and unloading of a nuclear reactor core (Patent), 3:23748 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
Shippingport Atomic Power Station (PWR). Technical progress 
report, January 25, 1977-July 25, 1977, 3:23740 (WAPD-MRP- 


See also NUCLEAR SHIPS 
SHIPS/GAS TURBINES 
Parametric design studies of lightweight closed-cycle gas turbine 
ship propulsion systems, 3:24597 
System evaluation of aircraft-derivative gas turbines for Naval 
ship propulsion applications, 3:24581 
SHIPS/POWER PLANTS 
High performance reheat marine steam propulsion plant. Final 
report on phases 1 and 2, 3:24578 (PB-270551) 
SHOCK WAVES/ULTRAHIGH-SPEED PHOTOGRAPHY 
— Ly delay for investigating fast processes, 3:24993 (ORNL- 
tr 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
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SHOWER COUNTERS/DESIGN 
Proposal to assemble a high resolution-electron sensitive-energy 
flow calorimeter in the NEULAND spectrometer, 3:24980 
(COO-1545-219) 
SHRIMP/CONTAMINATION 
Experimental oil spill: the distribution of aromatic hydrocarbons 
in the water, sediment, and animal tissues within a shrimp pond, 
3:23073 
SID 
See SUDDEN IONOSPHERIC DISTURBANCE 


SIGNALS/DATA PROCESSING 
Software development of a real time signal processing system, 
3:25601 (SAND-77-1684) 
SILICA/COMMINUTION 
Powder dyeing method for cosmetics (Patent), 3:24769 (ORNL-tr- 
4548 


SILICA/PRECIPITATION 
Removal of silica from spent geothermal brine, 3:23506 (UCID- 


17702) 
SILICA/REMOVAL 

Removal of silica from spent geothermal brine, 3:23506 (UCID- 
17702) 

SILICATES/QUANTITATIVE CHEMICAL ANALYSIS 

Cruise report: R/V KNORR 54 Leg 6, Ostend to Reykjavik, 
May-June 1976, 3:25240 (COO-3566-18) 

SILICIDES/CORROSION RESISTANCE 

Sulfidation resistant alloy for coal gasification service, 3:22731 
(CONF-771025-) 

SILICON/CHEMICAL VAPOR DEPOSITION 

Heterostructure single crystal silicon photovoltaic solar cells. First 
quarterly report, September 27, 1976-December 31, 1976, 
3:23371 (SAN/1282-1) 

High temperature: stable, spectrally selective solar absorbers for 
thermochemical hydrogen production (Chemical vapor 
deposited coating of silicon on silver), 3:23467 

SILICON/CRYSTAL DEFECTS 

Silicon ribbon growth by a capillary action shaping technique. 
Annual report (Quarterly technical progress report No. 9), 
3:23358 (ERDA/JPL/954144-77/3) 

SILICON/CRYSTAL GROWTH 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process silicon 
sheet growth developnent for the large area silicon sheet task of 
the Low Cost Silicon Solar Array Project. Quarterly report, 
3:23370 (N-77-27504) 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase IT). Eighth quarterly report, July 1, 1977-September 30, 
1977, 3:23359 (ERDA/JPL/954331-77/4) 

Silicon ribbon growth by a capillary action shaping technique. 
Annual report (Quarterly technical progress report No. 9), 
3:23358 (ERDA/JPL/954144-77/3) 

Silicon web process development. Second quarterly report, July 1- 
September 30, 1977, 3:23357 (ERDA/JPL-954654-77/2) 

Solar silicon via improved and expanded metallurgical silicon 
technology. Quarterly report No. 5, 3:23363 (ERDA/JPL/ 
954559-77/3) 

SILICON/PRODUCTION 

Evaluation of selected chemical processes for production of low- 
cost silicon (Phase IT). Silicon Material Task Low-Cost Silicon 
Solar Array Project. Eighth quarterly progress report, July 1, 
1977-September 30, 1977 (Zinc vapor reduction of silicon 
tetrachloride in fluidized bed of seed particles), 3:23360 
(ERDA/JPL/954339-77/8) 

SILICON/PURIFICATION 

Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 7, July 1, 1977-September 30, 1977. 
Motorola report No. 2257/7, 3:23362 (ERDA/JPL/954442-77/ 
4) 


Solar silicon via improved and expanded metallurgical silicon 
technology. Quarterly report No. 5, 3:23363 (ERDA/JPL/ 
954559-77/3) 

SILICON CARBIDES/CORROSION RESISTANCE 

Coal-fired prototype high-temperature continuous flow heat 
exchanger, 3:23623 (CONF-771025-) 

Selection of refractories for slagging gasifiers, 3:22746 (CONF- 
771025-) 

SILICON CARBIDES/EROSION 

Erosion of different first wall and limiter materials by low energy 

hydrogen ions, 3:24724 (EUR-5602) 
SILICON CARBIDES/MATERIALS TESTING 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, November 1- 
December 1, 1977, 3:24825 (FE-2556-11) 

SILICON NITRIDES/CORROSION 

Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 3:22753 (CONF-771025-) 

SILICON NITRIDES/FABRICATION 
Development of a turbine rotor of silicon nitride, 3:24738 


SITES (REACTOR) 


SILICON NITRIDES/FRACTURE PROPERTIES 
Development of a turbine rotor of silicon nitride, 3:24738 
SILICON NITRIDES/OXIDATION 
Development of a turbine rotor of silicon nitride, 3:24738 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/NEUTRON TRANSPORT 
Analysis of a neutron scattering and gamma-ray production 
integral and experiment on silicon dioxide for neutron energies 
from 1 to 15 MeV, 3:25372 (ORNL/TM-6145) 
SILICON SOLAR CELLS/ABSO: 
Development of a high efficiency thin silicon solar cell, 3:23369 
(N-77-27502) 
SILICON SOLAR CELLS/COST 
Automated array assembly. Quarterly report No. 5 (Cost analysis 
and factory design), 3:23361 (ERDA/JPL/954352-77/3) 
SILICON SOLAR CELLS/COVERINGS 
Stress free application of glass covers for radiation hardened solar 
cells and arrays. Final technical report, January 1974-July 1976, 
3:23353 (AD-A-043854) 
SILICON SOLAR CELLS/EMISSIVITY 
Development of a high efficiency thin silicon solar cell, 3:23369 
(N-77-27502) 
SILICON SOLAR CELLS/ENERGY DEMAND 
Energy requirement for the production of silicon solar arrays. 
Third quarterly report, June 21, 1977-September 20, 1977. 
Solarex report No. SX/111/3, 3:23364 (ERDA/JPL/954606- 
71/3 


SILICON SOLAR CELLS/ENERGY STORAGE 

Battery storage performance requirements for terrestrial solar 
photovoltaic power systems. Final report, 3:23354 (ANL/ 
OEPM-77-3) 

SILICON SOLAR CELLS/FABRICATION 

Development of a high efficiency thin silicon solar cell, 3:23369 
(N-77-27502 

Heterostructure single crystal silicon photovoltaic solar cells. First 
quarterly report, September 27, 1976-December 31, 1976, 
3:23371 (SAN/1282-1) 

Silicon web process development. Second quarterly report, July 1- 
September 30, 1977, 3.23557 (ERDA/JPL-954684-71/2) 

Solar silicon via improved and expanded metallurgical silicon 
technology. Quarterly report No. 5, 3:23363 (ERDA/JPL/ 
954559-77/3) 

SILICON SOLAR CELLS/FRACTURE PROPERTIES 

Development of a high efficiency thin silicon solar cell, 3:23369 
(N-77-27502 

SILICON SOLAR CELLS/IMPURITIES 

Analysis of effects of impurities intentionally incorporated into 
silicon. Third quarterly report, August 1-October 28, 1977, 
3:23366 (ERDA/JPL/954694-77/3 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Eighth quarterly report, July 1, 1977-September 30, 
1977, 3:23359 (ERDA/JPL/954331-77/4) 

SILICON SOLAR CELLS/PERFORMANCE TESTING 

Heterostructure single crystal silicon photovoltaic solar cells. First 
quarterly report, September 27, 1976-December 31, 1976, 
3:23371 (SAN/1282-1) 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Eighth quarterly report, July 1, 1977-September 30, 
1977, 3:23359 (ERDA/JPL/954331-77/4) 

SILICON SOLAR CELLS/PRODUCTION 

Automated array assembly. Quarterly report No. 5 (Cost analysis 
and factory design), 3:23361 (ERDA/JPL/954352-77/3) 

Energy requirement for the production of silicon solar arrays. 
Third quarterly report, June 21, 1977-September 20, 1977. 
Solarex report No. SX/111/3, 3:23364 (ERDA/JPL/954606- 
77/3) 

SILVER/MATERIALS RECOVERY 
Reverse osmosis of photographic wash solutions, 3:24529 
SILVER IODIDES/PRECIPITATION SCAVENGING 
Results of flare release of AgI and In into a super cooled cloud, 
3:25011 (BNWL-2100(Pt.3)) 
SILVER-ZINC BATTERIES/MONITORING 
Cell-level battery charge/discharge protection system, 3:24136 
SILVER-ZINC BATTERIES/PERFORMANCE 

Cycle life characteristics of sealed silver-zinc cell with inorganic 

separator (40 ah), 3:24129 
SIN CYCLOTRON/PION DOSIMETRY 

Proposal for an experiment at the SIN: contribution on 7E3-beam 
dosimetry. Measurement of particle spectra after pion 
ore in biologically interesting nuclei, 3:25375 (LA-tr-77- 


SINGLE CELL PROTEIN/BIOSYNTHESIS 
Energy and protein production from pulp mill wastes. Progress 
=o 15, 1977-December 15, 1977, 3:23309 (COO- 
SITES (REACTOR) 
See REACTOR SITES 





SKELETON/RADIATION DOSES 


SKELETON/RADIATION DOSES 

In vivo scintillation measurements for Pb-210 deposited in the 
skeleton and bioassay for Pb-210 in the urine of former uranium 
miners, 3:25188 (COO-3382-16) 

Long term behavior of Am-141 in an adult and a youth, 3:25187 
(COO-3382-16) 

SKIN/NEOPLASMS 

Tumor initiating and promoting activities of various 
benzo(a)pyrene metabolites in mouse skin, 3:25216 (CONF- 
770963-2) 

SLAGS/PROTECTIVE COATINGS 

Coal slag phenomena in MHD generators, 3:24366 (CONF- 

771025-) 
SLAGS/VISCOSITY 

Development, testing, and evaluation of MHD-materials. 
Quarterly report, July-September 1977, 3:24357 (FE/6010-9) 

Effects of alternate fuels. Report No. 1. Analysis of high-duty 
fireclay refractories exposed to coal combustion, 3:22865 
(ORNL/TM-5909) 

Gas generator research and development, BI-GAS Process. 
Interim report, July 1, 1976-June 30, 1977 (BCR report L-828), 
3:22757 (FE-1207-33) 

Materials research for clean utilization of coal. Quarterly progress 
report, April-June 1977, 3:22780 (FE-3800-12) 

SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SLEEVES/THERMAL STRESSES 
Thermoelastic analysis of waste-container sleeve. Technical 
memorandum report RSI-0008, 3:23197 (ORNL/SUB-3706/5) 
SLUDGES/WATER REMOVAL 
Water recovery from a clay slime, 3:24501 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES/ENERGY CONSERVATION 
Energy cost reduction in retailing (Handbook), 3:24206 
SMOKES/RADIOACTIVITY 

Radioactivity in forest fire smoke plumes (1°7Cs), 3:25092 

(BNWL-2100(Pt.3)) 
SNAKES/ENDANGERED SPECIES 

Investigations on the occurrence of the San Francisco garter snake 
at the Stanford Linear Accelerator Center, 3:25107 (SLAC-TN- 
76-5) 

SNR REACTOR 
See SNR-] REACTOR 
SNR-1 REACTOR/CONSTRUCTION 
SNR construction experience, 3:23878 
SNR-1 REACTOR/FUEL ASSEMBLIES 

Physics investigations of sodium-cooled fast reactors: SNEAK- 
assembly 9C, 3:23833 (EURFNR-1457) 

SNR-1 REACTOR/REACTOR COOLING SYSTEMS 

SNR coolant system components, 3:23879 

SNR-2 REACTOR/DESIGN 
Status of preliminary design of SNR 2, 3:23887 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/BIOLOGICAL EFFECTS 

Trace elements: analysis of their potential impact from a coal 

gasification facility, 3:22891 (GFERC/IC-77/1) 
SODIUM/COMPRESSIBILITY 

Experimental high temperature coefficients of compressibility and 
expansivity of liquid sodium and other related properties, 
3:23828 (COO-3027-27) 

SODIUM/CORROSIVE EFFECTS 

Effects of high temperature sodium exposure on the 
microstructural and time-dependent mechanical behavior of 
Type 316 stainless steel, 3:24685 (WARD-NA-3045-50) 

Properties of stabilized chrome-molybdenum steels for steam 
generators of fast-neutron reactors with a sodium heat carrier 
(10 Kh2 and 25 M1 stabilized by Nb and Ti), 3:24709 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending July 31, 1977, 
3:24712 (WARD-NA-3045-49) 

SODIUM/ECOLOGICAL CONCENTRATION 

Sodium and potassium in dew, 3:25077 

SODIUM/ENERGY-LEVEL TRANSITIONS 

Theoretical studies of highly ionized species. Progress report, 

March 1, 1977-February 28, 1978, 3:25279 (COO-2887-2) 
SODIUM/FIRES 

Preliminary results of CSTF aerosol behavior test, AB-1 

(LMFBR), 3:24046 (HEDL-SA-1381) 
SODIUM/IMPURITIES 
Sodium impurity monitoring, 3:23840 (HEDL-6313) 
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SODIUM/THERMODYNAMIC PROPERTIES 

High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Progress report, 
December 1, 1976-October 30, 1977, 3:24766 (COO-3027-30) 

SODIUM CARBONATES/CHEMICAL REACTIONS 

Reaction of molten sodium carbonate with aluminum oxide, 

3:24771 
SODIUM CHLORIDES/CORROSIVE EFFECTS 

Hole corrosion susceptibility of tempering steel X 20 Cr 13 in 
sodium chloride solutions (20 to 80 C, pH 5 to 9, varying O 
content and Cl~ concentration), 3:24718 

SODIUM COOLED REACTORS 
See also BELOYARSK-3 REACTOR 
BOR-60 REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
KNK REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 
PHENIX REACTOR 
SNR-1 REACTOR 
SNR-2 REACTOR 
SODIUM COOLED REACTORS/CONTROL ROD DRIVES 
Nuclear reactor control rod drive (Patent), 3:23990 
SODIUM COOLED REACTORS/HYDRODYNAMICS 
Studies of thermal-hydrodynamic flow instability, (2). Effects of 
heating conditions on flow stability, 3:23933 
SODIUM COOLED REACTORS/REACTOR VESSELS 
Sealing of rotatable closures at nuclear reactors (Patent), 3:23874 
SODIUM COOLED REACTORS/STEAM GENERATORS 
Properties of stabilized chrome-molybdenum steels for steam 
enerators of fast-neutron reactors with a sodium heat carrier 
10 Kh2 and 25 M1 stabilized by Nb and Ti), 3:24709 
SODIUM-SULFUR BATTERIES/PERFORMANCE 

Recent progress in development of sodium-sulfur battery for 

utility application (16 Ah), 3:24126 
SOILS/CHEMICAL COMPOSITION 

Reclamation of disturbed lands in the lignite area of the Northern 
Plains, 3:22892 (GFERC/IC-77/1) 

Relationship of microbial processes to the fate and behavior of 
transuranic elements in soils, plants, and animals, 3:25126 (PNL- 
2416) 

Trace elements: analysis of their potential impact from a coal 
gasification facility, 3:22891 (GFERC/IC-77/1) 

SOILS/CONTAMINATION 
Persistence and effects of light fuel oil in soil, 3:23072 
SOILS/EROSION 

Application of soil erosion data to particle wind resuspension, 

3:25034 (BNWL-2100(Pt.3)) 
SOILS/IRRIGATION 

Disposal and reuse of saline drainage water from Northern 
Victorian irrigation areas, 3:24565 

Tertiary land treatment of wastewater with particular reference to 
Albury-Wodonga, 3:24561 

SOILS/QUANTITATIVE CHEMICAL ANALYSIS 

Comparative study of methods for the analysis of total lead in 

soils, 3:25108 
SOILS/RADIONUCLIDE MIGRATION 

Considerations in measuring trace radionuclides in soil samples by 

L x-ray detection, 3:25112 (CONF-771023-20) 
SOILS/SORPTIVE PROPERTIES 

Tests for behaviors of radioactive iodine gas in soils (2), 3:25131 
(ORNL-tr-4553) 

Tests for behaviors of radioactive iodine gas in soils (3), 3:25128 
(ORNL-tr-4554) 

Tests for behaviors of radioactive iodine gas in soils (4), 3:25129 
(ORNL-tr-4555) 

Tests for behavior of radioactive iodine gas in soils (1), 3:25132 
(ORNL-tr-4552) 

Tests for behaviors of radioactive iodine gas in soils (5), 3:25127 
(ORNL-tr-4556) 

Transportation-related characteristics of iodine gas in earth 
samples, 3:25130 (ORNL-tr-4546) 

SOILS/WASTE PRODUCT UTILIZATION 
Land application of waste materials (Book; 21 papers), 3:24184 
SOLAR ABSORBERS/FABRICATION 

High temperature: stable, spectrally selective solar absorbers for 
thermochemical hydrogen production (Chemical vapor 
deposited coating of silicon on silver), 3:23467 

SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 

Dependence of the solar absorptance of selective absorber 
coatings on the angle of incidence, 3:23462 (CONF-770953-8) 

Effectiveness of spectrally selective surfaces for exposed, high- 
temperature solar absorbers, 3:23464 (SAND-77-8300) 

SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR WIND 
SOLAR X-RAY BURSTS 
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SOLAR ACTIVITY/TABLES 
Solar-geophysical data number 394. I. Prompt reports. Data for 
May 1977-April 1977, 3:25260 (PB-271322 
Solar-geophysical data number 394. II. Comprehensive reports. 
Data for December 1976-November 1976 and miscellanea, 
3:25261 (PB-271323) 
SOLAR AIR CONDITIONERS/COST BENEFIT ANALYSIS 
Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 
SOLAR AIR CONDITIONERS/EDUCATION 
Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 
SOLAR AIR CONDITIONERS/ENERGY CONSUMPTION 
Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/i234-1/1) 
SOLAR AIR CONDITIONERS/INSTALLATION 
Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 
SOLAR AIR CONDITIONERS/MONITORING 
Solar heating and cooling experiment for a school in Atlanta: 
So report (George A. Towns Elementary School), 
23430 (COO/2628-3) 
SOLAR AIR CONDITIONERS/OPERATION 
Metal hydride HYCSOS system for solar heating, cooling and 
energy conversion (Hydride Conversion and Ries System), 
3:23470 (CONF-761 134-) 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Initial operation of a solar building test facility, 3:23443 
Solar heating and cooling experiment for a school in Atlanta: 
performance report (George A. Towns Elementary School), 
3:23430 (COO/2628-3) 
SOLAR AIR CONDITIONERS/SIZE 
Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 
SOLAR AIR CONDITIONERS/TOTAL ENERGY SYSTEMS 
Solar total energy: large scale experiment No. 2. Phase II. 
Conceptual design. Final report (For Bleyle knitwear mill in 
Shenandoah, Georgia), 3:23419 (TID-27995) 
SOLAR AIR CONDITIONING/MATHEMATICAL MODELS 
Performance of a LiBr water chiller in a —- scale, 
experimental solar system test loop, 3:2344 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
Guidelines and directions for determining the feasibility of 
utilizing solar collectors. A. Efficiency tests of solar collectors, 
3:23463 (NP-22118) 
SOLAR CELL ARRAYS 
92,000 solar cells provide 9 kW, 3:23372 
SOLAR CELL ARRAYS/COST 
Automated array assembly. Quarterly report No. 5 (Cost analysis 
and factory design), 3:23361 (ERDA/JPL/954352-77/3) 
SOLAR CELL ARRAYS/DESIGN 
Transparent superstrate terrestrial solar cell module. Final report, 
3:23365 (ERDA/JPL/954653-77/1) 
SOLAR CELL ARRAYS/ENERGY STORAGE 
Battery storage performance requirements for terrestrial solar 
photovoltaic power systems. Final report, 3:23354 (ANL/ 
OEPM-77-3 
SOLAR CELL ARRAYS/FABRICATION 
Transparent superstrate terrestrial solar cell module. Final report, 
3:23365 (ERDA/JPL/954653-77/1) 
SOLAR CELL ARRAYS/MARKET 
Photovoltaic highway applications: assessment of the near-term 
market, 3:23355 (DOE/NASA/1022-77/22) 
Photovoltaic refrigeration application: assessment of the near-term 
market, 3:23356 (DOE/NASA/1022-77/23) 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Transparent superstrate terrestrial solar cell module. Final report, 
3:23365 (ERDA/JPL/954653-77/1) 
SOLAR CELL ARRAYS/PRODUCTION 
Automated array assembly. Quarterly report No. 5 (Cost analysis 
and factory design), 3:23361 (ERDA/JPL/954352-77/3) 
Energy requirement for the production of silicon solar arrays. 
Third quarterly report, June 21, 1977-September 20, 1977. 
Solarex report No. SX/111/3, 3:23364 (ERDA/JPL/954606- 
77/3) 
SOLAR CELL ARRAYS/USES 
Photovoltaic highway applications: assessment of the near-term 
market, 3:23355 (DOE/NASA/1022-77/22) 
Photovoltaic refrigeration application: assessment of the near-term 
market, 3:23356 (DOE/NASA/1022-77/23) 
SOLAR CELLS 
See also GALLIUM ARSENIDE SOLAR CELLS 


SOLAR ENERGY/RESEARCH PROGRAMS 


SILICON SOLAR CELLS 
SOLAR CELLS/CALIBRATION 
U.S. terrestrial solar cell calibration and measurement procedures, 
3:23367 (ERDA/NASA/1022-77/20) 
SOLAR CELLS/MANUALS 
Solar cell radiation handbook (Degradation of solar cells in space 
radiation environment), 3:23368 (JPL-77-56) 
SOLAR CELLS/PERFORMANCE TESTING 
U.S. terrestrial solar cell calibration and measurement procedures, 
3:23367 (ERDA/NASA/1022-77/20) 
SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Solar cell radiation handbook (Degradation of solar cells in space 
radiation environment), 3:23368 (JPL-77-56) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/ENVIRONMENTAL IMPACTS 
Solar energy conversion: an analysis of impacts on desert 
ecosystems. Progress report, June 1, 1977-December 31, 1977, 
3:23352 (COO/4339-1) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/COMMERCIALIZATION 
Analysis of policy options for —— commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR COOLING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Solar heating and cooling of buildings, Phase 1 (non-residential). 
Recommendation for solar heating and cooling demonstrations 
as an integrated package, 3:23431 (COO/2688-1) 
SOLAR COOLING SYSTEMS/FINANCIAL INCENTIVES 
Analysis of policy options for oe commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR COOLING SYSTEMS/GOVERNMENT POLICIES 
Analysis of policy options for accelerating commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR COOLING SYSTEMS/LEGAL ASPECTS 
Analysis of policy options for accelerating commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR COOLING SYSTEMS/TOTAL ENERGY SYSTEMS 
Commercial applications of solar total energy systems. Third 
quarterly progress report, November 1, 1976-January 31, 1977, 
3:23410 (AI-ERDA-13203) 
Institutional applications of solar total energy systems. First 
quarterly progress report, 3:23411 (ALO/3786-1) 
Institutional applications of solar total energy systems. Second 
quarterly report, 3:23417 (TID-22782) 
SOLAR CORONA/PLUMES 
Euv analysis of polar plumes, 3:25259 (AD-A-043182) 
SOLAR CYCLE/GEOMAGNETIC FIELD 
Pictorial comparison of interplanetary magnetic field polarity, 
solar wind speed and geomagnetic disturbance index during the 
sunspot cycle, 3:25266 
SOLAR CYCLE/INTERPLANETARY MAGNETIC FIELDS 
Pictorial comparison of interplanetary magnetic field polarity, 
solar wind speed and geomagnetic disturbance index during the 
sunspot cycle, 3:25266 
SOLAR CYCLE/SOLAR WIND 
Pictorial comparison of interplanetary magnetic field polarity, 
solar wind speed and geomagnetic disturbance index during the 
sunspot cycle, 3:25266 
SOLAR ELECTRONS/ENERGY SPECTRA 
Solar cell radiation handbook, 3:23368 (JPL-77-56) 
SOLAR ENERGY/DEMONSTRATION PROGRAMS 
Hybrid solar-electric service concept, 3:24334 
SOLAR ENERGY/EVALUATION 
Alternative long-range energy strategies. Joint hearing before the 
Select Committee on Small Business and the Committee on 
Interior and Insular Affairs, United States Senate, Ninety- 
Fourth Congress, Second Session, December 9, 1976, 3:24241 
SOLAR ENERGY/GOVERNMENT POLICIES 
Report on ERDA workshop with southeastern states and cities on 
improving coordination in energy RD and D especially for solar 
programs, 3:24333 (TID-27778) 
SOLAR ENERGY/MEETINGS 
Report on ERDA workshop with southeastern states and cities on 
improving coordination in energy RD and D especially for solar 
programs, 3:24333 (TID-27778) 
SOLAR ENERGY/OZARK REGION 
Ozarks Region energy alternatives study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
SOLAR ENERGY/RESEARCH PROGRAMS 
Development of new technologies for energy production in the 
Federal Republic of Germany, 3:24181 
Ministry of Research and Technology of the Federal Republic of 
Germany Program of Technologies for Utilization of Solar 
Energy (1977-1980), 3:23350 (DOE-tr-43) 





SOLAR ENERGY/TECHNOLOGY UTILIZATION 


SOLAR ENERGY/TECHNOLOGY UTILIZATION 
Ministry of Research and Technology of the Federal Republic of 
Germany Program of Technologies for Utilization of Solar 
Energy (1977-1980), 3:23350 E-tr-43) 
Solar energy utilization in Central Europe, 3:23349 
SOLAR GY CONVERSION/HYDROGEN PRODUCTION 
High temperature: stable, spectrally selective solar absorbers for 
thermochemical :~ = production, 3:23467 
Use of solar energy for direct and two-step water decomposition 
cycles, 3:23394 
LAR FLARES/TABLES 
Solar-geophysical data number 394. I. Prompt reports. Data for 
May 1977-April 1977, 3:25260 (PB-271322 
Solar-geophysical data number 394. II. Comprehensive reports. 
Data for December 1976-November 1976 and miscellanea, 
3:25261 (PB-271323) 
SOLAR FURNACES/SOLAR ABSORBERS 
High temperature: stable, spectrally selective solar absorbers for 
thermochemical hydrogen production (Chemical vapor 
salen coating of silicon on silver), 3:23467 
so HEAT ENGINES/OPERATION 
Metal hydride HYCSOS system for solar heating, cooling and 
energy conversion (Hydride Conversion and Storage System), 
3:23470 (CONF-761 134-) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Solar energy installations in Germany, 3:23434 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 
Analysis of policy options for a commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR HEATING SYSTEMS/CONSUMER GUIDES 
How to buy a solar heater without getting burned, 3:23438 
SOLAR HEATING SYSTEMS/ B FIT ANALYSIS 
Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 
SOLAR HEATING SYSTEMS/DEMONSTRATION 
PROGRAMS 


Solar energy school heating augmentation experiment. Sections I, 
II, and III. ITC report No. 281076, 3:23428 (COO-2586-1) 
Solar heating and cooling of buildings, Phase 1 (non-residential). 
Recommendation for solar heating and cooling demonstrations 
as an integrated package, 3:23431 (COO/2688-1) 
SOLAR HEATING SYSTEMS/DESIGN 
Swimming pool of the solar house Essen, heated with solar 
energy, 3:23455 
SOLAR HEATING SYSTEMS/ECONOMICS 
Solar energy (In Germany), 3:23427 (AED-Conf-77-139-005) 
SOLAR HEATING SYSTEMS/EDUCATION 
Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 
SOLAR HEATING SYSTEMS/EFFICIENCY 
Active solar-heating systems for houses, 3:23437 
SOLAR HEATING SYSTEMS/ENERGY CONSUMPTION 
Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume I. 
Executive summary (Simulation studies using DYNSIM and 
SUNSIM codes), 3:24397 (SAN/1234-1/1) 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 
Solar energy (In Germany), 3:23427 (AED-Conf-77-139-005) 
SOLAR HEATING SYSTEMS/FINANCIAL INCENTIVES 
Analysis of policy options for accelerating commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR HEATING SYSTEMS/GOVERNMENT POLICIES 
Analysis of policy options for —— commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR HEATING SYSTEMS/INSTALLATION 
Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 
SOLAR HEATING SYSTEMS/LEGAL ASPECTS 
Analysis of policy options for accelerating commercialization of 
solar heating and cooling systems, 3:23351 (TID-27597) 
SOLAR HEATING SYSTEMS/MAINTENANCE 
Solar energy school heating augmentation experiment. Sections I, 
II, and III. ITC report No. 281076, 3:23428 (COO-2586-1) 
SOLAR HEATING SYSTEMS/MODIFICATIONS 
Grover Cleveland School, Boston, Massachusetts. Refurbishment 
and status report, 3:23429 (COO/2626-77-1) 
SOLAR HEATING SYSTEMS/MONITORING 
Solar heating and cooling experiment for a school in Atlanta: 
rformance report (George A. Towns Elementary School), 
:23430 (COO/2628-3) 
SOLAR HEATING SYSTEMS/OPERATION 
Solar energy school heating augmentation experiment. Sections I, 
II, and III. ITC report No. 281076, 3:23428 (COO-2586-1) 
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SOLAR HEATING SYSTEMS/PERFORMANCE 

Initial operation of a solar building test facility, 3:23443 

Simulation of solar system performance for livestock production 
structures, 3:23442 

Solar ——_ school heating augmentation experiment. Sections I, 
II, and III. ITC report No. 281076, 3:23428 (COO-2586-1) 

Solar heating and cooling experiment for a school in Atlanta: 

rformance report comme A. Towns Elementary School), 
:23430 (COO/2628-3) 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 

BBC solar house: — and 7 riences, 3:23435 

SOLAR HEATING SYSTEMS/SIM ON 

Simulation of solar system performance for livestock production 

structures, 3:23442 
SOLAR HEATING SYSTEMS/SIZE 

Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 

SOLAR HEATING SYSTEMS/TOTAL ENERGY SYSTEMS 

Commercial applications of solar total energy systems. Third 

uarterly progress report, November 1, 1976-January 31, 1977, 
323410 (AI-ERDA-13203) 

Institutional applications of solar total energy systems. First 
quarterly progress report, 3:23411 (ALO/3786-1) 

Institutional applications of solar total energy systems. Second 

uarterly report, 3:23417 (TID-22782) 

Solar total energy: large scale experiment No. 2. Phase II. 
Conceptual design. Final report (For Bleyle knitwear mill in 
Shenandoah, Georgia), 3:23419 (TID-27995) 

SOLAR KILNS/DESIGN 

Solar industrial process hot water as used to cure concrete blocks. 
Final report including CRDL-PA&, final design and 
performance report and economic analysis. AAI engineering 
report No. ER-8928, 3:23445 (CRDL-PA-10) 

SOLAR KILNS/ECONOMICS 

Solar industrial process hot water as used to cure concrete blocks. 
Final report including CRDL-PA8&, final design and 
performance report and economic analysis. AAI engineering 
report No. ER-8928, 3:23445 (CRDL-PA-10) 

so PARTICLES 
See also SOLAR ELECTRONS 
SOLAR PROTONS 
SOLAR PARTICLES/TABLES 

Solar-geophysical data number 394. II. Comprehensive reports. 
Data for December 1976-November 1976 and miscellanea, 
3:25261 (PB-271323) 

POWER P. 


See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/ECONOMICS 
Solar energy (In Germany), 3:23427 (AED-Conf-77-139-005) 
SOLAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Solar energy conversion: an analysis of impacts on desert 
ecosystems. Progress report, June 1, 1977-December 31, 1977, 
3:23352 (COO/4339-1) 
SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Solar energy (In Germany), 3:23427 (AED-Conf-77-139-005) 
SOLAR POWER PLANTS/TOTAL ENERGY SYSTEMS 
Commercial applications of solar total energy systems. Third 
quarterly a report, November 1, 1976-January 31, 1977, 
3:23410 (AI-ERDA- 13203) 
LAR PROCESS HEAT 


‘a of solar energy to the supply of industrial hot water 
(ERDA, PMEP-1). Energy reduction analysis and conceptual 
design = (For American Linen Supply laundry in El 


Centro, ifornia), 3:23450 (TID-27803 

Application of solar energy to the supply of industrial hot water. 
Volume 1. Final design report (For American Linen Supply 
laundry in El Centro, California), 3:23451 (TID-27808) 

Inflated cylindrical solar concentrator for producing industrial 
process heat, 3:23452 (UCID-17612) 

SOLAR PROCESS HEAT/DEMONSTRATION PROGRAMS 

Application of solar energy to the supply of industrial process hot 
water. Aerotherm final report, 77355 (Can washing in 
Campbell Soup plant), 3:23446 (SAN/1218-1) 

Application of solar energy to the supply of industrial process hot 
water: preliminary design and performance report. Volume I. 
Technical report. Aerotherm report TR-76-219 (For can 
washing at Campbell Soup Plant in Sacramento), 3:23447 
(SAN/1218-3) 

Solar industrial process hot water as used to cure concrete blocks. 
Final report including CRDL-PA&, final design and 
performance report and economic analysis. AAI engineering 
report No. ER-8928, 3:23445 (CRDL-PA-10) 

SOLAR PROCESS HEAT/ECONOMICS 

Application of solar energy to the supply of industrial process hot 
water. Aerotherm final report, 77335 (Can washing in 
Campbell Soup plant), 3:23446 (SAN/1218-1) 
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Feasibility evaluation: solar heated textile process water. 
Semiannual progress r2port, July 1975-February 1976, 3:23448 
(SRO-0885-75/1) 

Feasibility evaluation: solar heated textile process water. Volume 
I. Program results. Final report, 3:23449 (SRO/0885-77/2/1) 

SOLAR PROCESS HEAT/FEASIBILITY STUDIES 

Feasibility evaluation: solar heated textile process water. 
Semiannual progress report, July 1975-February 1976, 3:23448 
(SRO-0885-75/1) 

Feasibility evaluation: solar heated textile process water. Volume 
I. Program results. Final report, 3:23449 (SRO/0885-77/2/1) 

SOLAR PROCESS HEAT/TOTAL ENERGY SYSTEMS 

Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 

Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 

Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 

Industrial a of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132-2/5) 

Solar Total Energy System: Large Scale Experiment, 
Shenandoah, Georgia. Final technical progress report. Volume 
I. Section 1. Conclusions and recommendations. Section 2. 
Systems requirements (1.72-MW thermal and 383.6-kW electric 
power for 42,000 ft? knitwear plant), 3:23412 (ALO/3987-1/1) 

Solar total energy: large scale experiment No. 2. Phase II. 
Conceptual design. Final report (For Bleyle knitwear mill in 
Shenandoah, Georgia), 3:23419 (TID-27995) 

SOLAR PROTONS/ENERGY SPECTRA 

Solar cell radiation handbook, 3:23368 (JPL-77-56) 
SOLAR RADIATION/NEUTRINOS 

Solar neutrinos (Review), 3:25263 
SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data number 394. I. Prompt reports. Data for 
May 1977-April 1977, 3:25260 (PB-271322 

Solar-geophysical data number 394. II. Comprehensive reports. 
Data for December 1976-November 1976 and miscellanea, 
3:25261 (PB-271323) 

SOLAR REFRIGERATORS/FEASIBILITY STUDIES 

Performance of absorption cycle operating with low thermal- 
potential energy sources for direct-contact cooling applications, 

:244 


SOLAR REFRIGERATORS/MARKET 
Photovoltaic refrigeration application: assessment of the near-term 
market, 3:23356 (DOE/NASA/1022-77/23) 
SOLAR REFRIGERATORS/PERFORMANCE 
Performance of a LiBr water chiller in a laboratory-scale, 
experimental solar system test loop, 3:23441 
SOLAR REFRIGERATORS/SOLAR CELL ARRAYS 
Photovoltaic refrigeration application: assessment of the near-term 
market, 3:23356 (DOE/NASA/1022-77/23) 
SOLAR SPACE HEATING/MATHEMATICAL MODELS 
Performance of a LiBr water chiller in a laboratory-scale, 
experimental solar system test loop, 3:23441 
SOLAR SPACE HEATING/PLANNING 
Solar energy: district heat from outer space, 3:23440 
SOLAR SPACE HEATING/THERMAL ENERGY STORAGE 
EQUIPMENT 
Design method for heat loss calculation for in-ground heat storage 
tanks, 3:24109 (COO/2939-3) 
SOLAR SPACE HEATING/TOTAL ENERGY SYSTEMS 
Solar Total Energy System: Large Scale Experiment, 
Shenandoah, Georgia. Final technical progress report. Volume 
I. Section 1. Conclusions and recommendations. Section 2. 
Systems requirements (1.72-MW thermal and 383.6-kW electric 
power for 42,000 ft? knitwear plant), 3:23412 (ALO/3987-1/1) 
SOLAR THERMAL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Microclimate and ecosystem modification by solar energy farms, 
3:23396 (BNWL-2100(Pt.3)) 
SOLAR THERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental impact of major solar power development, 3:23395 
SOLAR THERMAL POWER PLANTS/OPERATION 
Methods and equipment for solar energy production outlined, 
3:23398 (JPRS-70061) 
SOLAR THERMAL POWER PLANTS/RANKINE CYCLE 
Program CYCLE: a Rankine cycle analysis routine (For solar- 
thermal electricity production for Sandia's Solar Community 
study), 3:23457 (SAND-74-0099(Rev.)) 
SOLAR THERMAL POWER PLANTS/TOTAL ENERGY 
SYSTEMS 
Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 
Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 
Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 


SOLAR WATER HEATERS/PERFORMANCE 


Industrial applications of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132-2/5) 

Institutional applications of solar total energy systems. First 
quarterly progress report, 3:23411 (ALO/3786-1) 

Institutional applications of solar total energy systems. Second 
quarterly report, 3:23417 (TID-22782) 

Solar Total Energy System: Large Scale Experiment, 
Shenandoah, Georgia. Final technical progress report. Volume 
I. Section 1. Conclusions and recommendations. Section 2. 
Systems requirements (1.72-MW thermal and 383.6-kW electric 
power for 42,000 ft? knitwear plant), 3:23412 (ALO/3987-1/1) 

Solar total energy: large scale experiment No. 2. Phase II. 
Conceptual design. Final report (For Bleyle knitwear mill in 
Shenandoah, Georgia), 3:23419 (TID-27995) 

SOLAR WATER HEATERS 
Solar energy installations in Germany, 3:23434 
SOLAR WATER HEATERS/CONCENTRATING 

COLLECTORS 

Inflated cylindrical solar concentrator for producing industrial 
process heat, 3:23452 (UCID-17612) 

SOLAR WATER HEATERS/CONSUMER GUIDES 
How to buy a solar heater without getting burned, 3:23438 
SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 

Application of solar energy to the supply of industrial process hot 
water. Aerotherm final report, 77-235 (Can washing in 
Campbell Soup plant), 3:23446 (SAN/1218-1) 

SOLAR WATER HEATERS/DESIGN 

Application of solar energy to the supply of industrial process hot 
water. Aerotherm final report, 77-235 (Can washing in 
Campbell Soup plant), 3:23446 (SAN/1218-1) 

Application of solar energy to the supply of industrial process hot 
water: preliminary design and performance report. Volume I. 
Technical report. Aerotherm report TR-76-219 (For can 
washing at Campbell Soup Plant in Sacramento), 3:23447 
(SAN/1218-3) 

Application of solar energy to the supply of industrial hot water 
(ERDA, PMEP-1). Energy reduction analysis and conceptual 
design report (For American Linen Supply laundry in El 
Centro, California), 3:23450 (TID-27803 

Application of solar energy to the supply of industrial hot water. 
Volume 1. Final design report (For American Linen Supply 
laundry in El Centro, California), 3:23451 (TID-27808) 

Solar industrial process hot water as used to cure concrete blocks. 
Final report including CRDL-PA&, final design and 
performance report and economic analysis. AAI engineering 
report No. ER-8928, 3:23445 (CRDL-PA-10) 

Swimming pool of the solar house Essen, heated with solar 
energy, 3:23455 

SOLAR WATER HEATERS/ECONOMICS 

Application of solar energy to the supply of industrial process hot 
water. Aerotherm final report, 77-235 (Can washing in 
Campbell Soup plant), 3:23446 (SAN/1218-1) 

Application of solar energy to the supply of industrial hot water 
(ERDA, PMEP-1). Energy reduction analysis and conceptual 
design report (For American Linen Supply laundry in El 
Centro, California), 3:23450 (TID-27803) 

Application of solar energy to the supply of industrial hot water. 
Volume 1. Final design report (For American Linen Supply 
laundry in El Centro, California), 3:23451 (TID-27808) 

Feasibility evaluation: solar heated textile process water. 
Semiannual progress report, July 1975-February 1976, 3:23448 
(SRO-0885-75/1) 

Feasibility evaluation: solar heated textile process water. Volume 
I. Program results. Final report, 3:23449 (SRO/0885-77/2/1) 

Solar energy (In Germany), 3:23427 (AED-Conf-77-139-005) 

Solar industrial process hot water as used to cure concrete blocks. 
Final report including CRDL-PA&, final design and 
performance report and economic analysis. AAI engineering 
report No. ER-8928, 3:23445 (CRDL-PA-10) 

SOLAR WATER HEATERS/EDUCATION 

Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 

SOLAR WATER HEATERS/FEASIBILITY STUDIES 

Solar energy (In Germany), 3:23427 (AED-Conf-77-139-005) 

SOLAR WATER HEATERS/INSTALLATION 

Solar energy in high-rise buildings, 3:23453 (DSE/1963-1) 

Solar heating and cooling of residential buildings (SHACORB): 
sizing, installation and operation of systems. Training course, 
3:23433 (NP-22763) 

SOLAR WATER HEATERS/PERFORMANCE 

Application of solar energy to the supply of industrial process hot 
water: preliminary design and performance report. Volume I. 
Technical report. Aerotherm report TR-76-219 (For can 
washing at Campbell Soup Plant in Sacramento), 3:23447 
(SAN/1218-3) 
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SOLAR WATER HEATERS/SIZE 
Solar heating and cooling of residential buildings (SHACORB): 
rr installation and operation of systems. Training course, 
3:23433 (NP-22763) 
SOLAR WATER HEATERS/TOTAL ENERGY SYSTEMS 
Institutional applications of solar total energy systems. Second 


oper bgt 3:23417 (TID-22782) 
SOLAR TING/TOTAL ENERGY SYSTEMS 
oe applications of solar total energy systems. First 


rogress report, 3:23411 (ALO/3786-1) 
SOLAR WA PUMPS/ECONOMICS 
Sediainars economic analysis of solar irrigation systems (SIS) for 
selected locations, 3:23458 (SAND-77-1403) 
SOLAR WIND/TABLES 
Solar-geophysical data number 394. I. Prompt reports. Data for 
May 1977-April 1977, 3:25260 (PB-271322 
SOLAR X-RAY BURSTS 
Solar x-ray measurements from SMS-1, SMS-2, and GOES-1, 
——— for data users. Technical memo, 3:25262 (PB- 
271676) 
SOLAR X-RAY BURSTS/TABLES 
ee. data number 394. I. Prompt reports. Data for 
May 1977-April 1977, 3:25260 (PB-271322 
SOLAR-ASS HEAT PUMPS/DESIGN 
Central heating system to utilize solar ener, 0 (Patent), 3:23436 
SOLAR-ASSISTED HEAT PUMPS/HEA ORAGE 
Heat pumps in solar plants, 3:24424 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Heat pumps in solar plants, 3:24424 
— assisted heat pump system utilizing air and water collectors, 
:23444 
SOLAR-ASSISTED POWER SYSTEMS/DEMONSTRATION 
PROGRAMS 
Hybrid solar-electric service concept, 3:24334 
SOL-GEL PROCESS 
Gelation of small diameter, thoria sol microspheres in non-flowing 
alcohols, 3:24813 (ORNL-MIT-95) 
SOLID FUELS/COMBUSTION KINETICS 
Study of flame suppression on cylindrical fuel rods (Flame 
a by nitrogen and CF3Br), 3:24816 
SOLID FU /FLAME PROPAGATION 
Study of — suppression on cylindrical fuel rods (Flame 
suppression by nitrogen and CF3Br), 3:24816 
SOLID STATE LASERS/LINE WIDTHS 
An internal phonon theory for the thermal dependence of 
ona) in Nd(+3) YAG. Technical report, 3:24850 (AD-A- 


SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/CHEMICAL ANALYSIS 
Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 
SOLID WASTES/COMBUSTION 
Furnace with grate firing for simultaneous combustion of waste 
and sewage sludge, 3:24932 
SOLID WASTES/ENVIRONMENTAL IMPACTS 
Reducing the environmental impact of solid wastes from a 
fluidized-bed combustor, 3:23658 
SOLID WASTES/MARKET 
Futures markets: an alternative for stabilizing secondary materials 
markets, 3:24175 
SOLID WASTES/PROCESSING 
Solid waste for industrial fuel, 3:24335 (NP-22444) 
SOLID WASTES/PYROLYSIS 
a garbage: the Landgard solid waste disposal system, 
SOLID WASTES/RECYCLING 
a slagging pyrolysis solid waste disposal system, 
Resource recovery: the magnetic separation and recycling of steel 
cans collected from solid wastes, 3:24553 
Sorbent regeneration in fluidized bed combustion, 3:23659 
Total resource recovery and fuel production from municipal solid 
waste, 3:24566 
UK metal reclamation: ee preapents for improvement, 3:24176 
SOLID WASTES/USES 
Feasibility of utilizing solid wastes for building materials. 
Executive summary, 3:24485 (PB-271007) 
SOLID WASTES/WASTE DISPOSAL 
~~ slagging pyrolysis solid waste disposal system, 
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Coal technology program. Quarterly — — for the 
period ending ) st eth 30, 1977, 3:22808 (ORNL-5357) 
Final report for low pressure tests of the CPU-400 pilot plant, 
3:23616 (PB-271128) 
Nature and extent of ground-water-quality changes resulting from 
solid-waste dis , Marion County, Indiana. Final report 1972- 
75, 3:25144 (PB-271019) 
SOLID WASTES/WASTE MANAGEMENT 
Land pag bye of waste materials (Book; 21 papers), 3:24184 
SOLID WASTES/WASTE PROCESSING 
Economical recovery of fermentation products from cellulose 
wastes via acid hydrolysis, 3:24559 
Final report for low pressure tests of the CPU-400 pilot plant, 
3:23616 (PB-271128) 
SOLIDS/CHARGED-PARTICLE TRANSPORT 
Electron excitation and the optical potential in electron 
microscopy, 3:25370 
SOLIDS/CLASSICAL MECHANICS 
User’s manual for FORTRAV IV HEMP 3D, 3:25380 (UCRL- 


52359) 
SOLITONS/KORTEWEG-DE VRIES EQUATION 
Kortewe 7 Vries solitons with different co-ordinate stretchings, 
3:2542 
SOLUTION MINING/ENGINEERING 
Cavern construction, techniques used in constructing large- 
volume cavities in saline deposits applying the “solution mining”’ 
method, 3:24935 (AED-Conf-76-520-006) 
SOLUTION MINING/ENVIRONMENTAL IMPACTS 
Analysis of brine dis in the Gulf of Mexico. III. Capline 
sector, 3:24167 (PB-271292) 
SOLVENT-REFINED COAL/FILTRATION 
Filtration process and equipment studies for coal liquefaction 
ice Quarterly report, June-August 1977, 3:22834 (FE- 
2007-38 
SOLVENT-REFINED COAL/HYDROCRACKING 
Production of clean liquid fuels from lignite: catalytic 
hydrotreating of solvent refined lignites employing low surface 
area catalysts and commercial catalysts, 3:22842 (GFERC/IC- 
77/1) 
SOLVENT-REFINED COAL/HYDROGENATION 
Production of clean liquid fuels from lignite: catalytic 
hydrotreating of solvent refined lignites employin ying low surface 
area catalysts and commercial catalysts, 3:22842 (GFERC/IC- 
77/1) 
Project lignite. Quarterly technical progress report No. 3, 
October-December 1974, 3:22847 (TID-27915) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS 
See also ORGANIC SOLVENTS 
SOLVENTS/MATERIALS RECOVERY 
Recover or destruct, 3:24522 
SOUTH AFRICA/COAL INDUSTRY 
Coal: the future in South Africa, 3:22990 
South African coal during 1977, 3:22927 
SOUTH AFRICA/COAL RESERVES 
South Africa must aim at increased demand for low-grade coal, 
3:22989 
SOUTH AFRICA/URANIUM DEPOSITS 
State may assist in making small Karoo uranium deposits viable, 
3:23138 
SOUTH AFRICA/URANIUM MINES 
Buoyant uranium market brings South African mining bonanza, 
3:23139 
SOUTH CAROLINA/GEOLOGIC STRUCTURES 
Geological and geophysical studies in the New Madrid, Missouri 
and Charleston, South Carolina seismic areas, 3:25236 
SOUTH CAROLINA/GEOPHYSICAL SURVEYS 
Geological and geophysical studies in the New Madrid, Missouri 
and Charleston, South Carolina seismic areas, 3:25236 
SOUTH CAROLINA/OIL SPILLS 
Boone Creek oil spill, 3:23071 
SOVIET UNION 
See USSR 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
SPACE HEATING/COMPARATIVE EVALUATIONS 
Method for the assessment of the economy of rival domestic 
electro-heat systems, 3:24419 
SPACE HEATING/ENERGY CONSERVATION 
Analysis of the impact of heat pump technology on the Irish 
energy system to the year 2000. Energy case study series: No. 2, 
3:24395 (CONF-770956-2) 
Energy cost reduction for automotive service facilities 
(Handbook), 3:24331 
What was new on the 9th ISH. Pt. 2, 3:24412 
SPACE LATTICES 
See CRYSTAL LATTICES 
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SPACE POWER REACTORS/HEAT PIPES 
Heat-pi oo for space power applications, 3:23898 
SPACE /ENVIRONMENTAL EFFECTS 
cietine eat potential space shuttle effects on the 
stratosphere, 3:25017 (UCID-17689) 
IPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
92,000 solar cells provide 9 kW, 3:23372 
SPAIN/NUCLEAR POWER 
German-Spanish collaboration in the area of peaceful use of 
nuclear energy, 3:23710 (ORNL-tr-4512) 
SPARK IGNITION ENGINES/AFTERBURNERS 
Automotive engine exhaust-clean air system (Patent), 3:24605 
SPARK IGNITION ENGINES/DESIGN 
Two-stroke internal combustion engines and guidewall piston and 
process for increasing their output, 3:24573 
SPARK IGNITION ENGINES/EXHAUST GASES 
Computer predicted compression ratio effects on NO/sub x/ 
emissions from a methanol fueled SI engine, 3:24627 
Dual combustion thermal hybrid engine, 3:24586 
Exhaust and evaporative emissions from a Brazilian Chevrolet 
fueled with ethanol-gasoline blends, 3:24628 
Single cylinder spark ignition engine study of NO and NO2 
emissions for methanol, iso-octane and nitrogen doped methanol 
with emphasis on measurement technique, 3:24618 (BNL-23549) 
SPARK IGNITION ENGINES/FUEL ECONOMY 
Methodology for calculation of diesel fuel to gasoline fuel 
economy equivalence factors. Technical support report, 3:24571 
(PB-270785) 
SPARK IGNITION ENGINES/FUEL INJECTION SYSTEMS 
Carburetor for combustion engines (Patent), 3:24572 
SPARK IGNITION ENGINES/MECHANICAL 
TRANSMISSIONS 
Continuously-variable transmission concepts suitable for flywheel 
hybrid automobiles, 3:24589 
Improving automobile fuel economy with advanced transmissions, 
3:24588 
SPECTRALLY SELECTIVE SURFACES/ABSORPTIVITY 
Dependence of the solar absorptance of selective absorber 
coatings on the angle of incidence, 3:23462 (CONF-770953-8) 
SPECTRALLY SELECTIVE SURFACES/FABRICATION 
High temperature: stable, spectrally selective solar absorbers for 
thermochemical hydrogen production (Chemical vapor 
deposited coating of silicon on silver), 3:23467 
SPECTRALLY SELECTIVE SURFACES/HEAT TRANSFER 
Effectiveness of spectrally selective surfaces for exposed, high- 
temperature solar absorbers, 3:23464 (SAND-77-8300) 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Effectiveness of spectrally selective surfaces for exposed, high- 
temperature solar absorbers, 3:23464 (SAND-77-8300) 
SPENT FUEL CASKS/FAILURES 
Consequences of postulated losses of LWR spent fuel and 
plutonium shipping packages at sea, 3:23169 (PNL-2093) 
SPENT FUEL CASKS/IMPACT TESTS 
Crash test of a nuclear spent fuel cask and truck transport system, 
3:24839 (SAND-77-0419) 
Crash testing of nuclear fuel shipping containers (Computational 
techniques), 3:24840 (SAND-77-1462C) 
SPENT FUEL ELEMENTS/ACCIDENTS 
Quarterly progress report on fission product behavior in LWRs, 
July-September 1977 (LOCA and spent fuel transportation 
accidents), 3:24055 (ORNL/NUREG/TM-170) 
SPENT FUEL ELEMENTS/DECLADDING 
Management of waste cladding hulls. Part II. An assessment of 
zirconium pyrophoricity and recommendations for handling 
waste hulls, 3:23156 (ANL-77-63) 
SPENT FUEL ELEMENTS/HAZARDS 
Management of waste cladding hulls. Part II. An assessment of 
zirconium pyrophoricity and recommendations for handling 
waste hulls, 3:23156 (ANL-77-63) 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Costs of head-end incineration with respect to Kr separation in the 
reprocessing of HTR fuel elements, 3:23166 (GERHTR-173) 
SPENT FUEL ELEMENTS/REPROCESSING 
Anion-exchange affinage of plutonium and neptunium during 
extraction reprocessing of WWER spent fuel elements, 3:23165 
SPENT FUEL STORAGE 
Nuclear power plant (Patent), 3:23938 
SPENT FUEL STORAGE/FUEL POOLS 
Comparing the LUSH code and current design methods for 
calculating structural loads in large pools, 3:23170 
Seismic loads in modularized and unmodularized large pools 
located on hard or intermediate hard sites, 3:23171 
SPENT FUELS/ISOTOPE RATIO 
Measuring the cesium activity ratio of spent fuel assembly, 3:24758 
SPENT FUELS/REPROCESSING 
Development and status of LMFBR fuel reprocessing in the 
Federal Republic of Germany, 3:23159 (KFK-2301) 


STAINLESS STEEL-308/WELDED JOINTS 


SPENT SHALES/USES 

Thermal cracking process employing crushed oil shale as fuel 

(Patent; for production of gaseous olefins), 3:23047 
SPENT SHALES/WASTE HEAT UTILIZATION 
Oil shale retorting process with desulfurization of flue gas 
(Patent), 3:23113 
SPHERES (FUEL) 
See FUEL SPHERES 
SPOIL BANKS/CHEMICAL COMPOSITION 

Reclamation of disturbed lands in the lignite area of the Northern 

Plains, 3:22892 (GFERC/IC-77/1) 
SPRAY PONDS 

See COOLING PONDS 
SPRAYS/OPTIMIZATION 

Control of respirable dust by improved water sprays, 3:22999 

(BM-IC-8753) 
SPRINGS 
(Mechanical springs only.) 
SPRINGS/MECHANICAL PROPERTIES 

Coal gasification valves, phase II. Monthly technical progress 
report, September 1977 (High temperature), 3:22771 (FE-2355- 
1(Rev.0)) 

SPUTTERING/DISCRETE ORDINATE METHOD 
Sputtering calculations with the discrete ordinated method, 
3:25569 (CONF-771 109-60) 
SPUTTERING/REVIEWS 
Applications of cathodic sputtering, 3:24745 (BNWL-tr-283) 
SRC PROCESS 

Behavior in an electric field of ash particles suspended in a coal- 
derived liquid, 3:22848 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 

Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1976-January 1977, 3:22832 (EPRI- 
AF-444) 

SRC PROCESS/ENVIRONMENTAL IMPACTS 

Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 

Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix 2, 3:22889 (FE-1795-3(Pt.2)) 

SRC PROCESS/INDUSTRIAL WASTES 

Characterization of substances in products, effluents, and wastes 

from solvent refining coal plant, 3:25025 (BNWL-2100(Pt.3)) 
STAINLESS STEEL-16-8-2/CRYSTAL-PHASE 

TRANSFORMATIONS 

Residual elements have significant effects on the elevated- 
temperature properties of austenitic stainless steel welds, 
3:24638 (ORNL/TM-6177 

STAINLESS STEEL-16-8-2/WELDED JOINTS 

Residual elements have significant effects on the elevated- 
temperature properties of austenitic stainless steel welds, 
3:24638 (ORNL/TM-6177) 

STAINLESS STEEL-304/CORROSION 

Failure prevention and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 

Investigation of the mechanism of corrosion of selected alloys in 
fluidised bed combustion systems, 3:22974 (CONF-771025-) 

STAINLESS STEEL-304/CORROSION PROTECTION 

Coal slag phenomena in MHD generators, 3:24366 (CONF- 
771025-) 

STAINLESS STEEL-304/CREEP 

High temperature structural design technology: validation. 
Quarterly progress report for period ending August 31, 1977, 
3:23854 (WARD-HT-3045-30) 

Inelastic analysis of uniaxially loaded uniform section 304 stainless 
steel basic specimens, 3:24684 (WARD-HT-3045-29) 

STAINLESS STEEL-304/MECHANICAL PROPERTIES 

Analysis of tests on axially compressed cylinders (LMFBR), 
3:23855 (WARD-SD-3045-8) 

High-Temperature Structural Design Program. Semiannual 

progress — for period ending December 31, 1976, 3:23845 
(ORNL-5281) 
STAINLESS STEEL-304/TENSILE PROPERTIES 

Effects of composition variables on the tensile properties of type 
304 stainless steel, 3:24680 (ORNL-5353) 

STAINLESS STEEL-308/CRYSTAL-PHASE 

TRANSFORMATIONS 

Residual elements have significant effects on the elevated- 
temperature properties of austenitic stainless steel welds, 
3:24638 (ORNL/TM-6177) 

STAINLESS STEEL-308/WELDED JOINTS 

Residual elements have significant effects on the elevated- 
temperature properties of austenitic stainless steel welds, 
3:24638 (ORNL/TM-6177) 





STAINLESS STEEL-310/CORROSION 


STAINLESS STEEL-310/CORROSION 
Corrosion behavior of materials in coal-conversion processes, 
3:22727 (CONF-771025-) 
Formation of protective layers on alloys in coal gasification 
environments, 3:22734 (CONF-771025-) 
STAINLESS STEEL-310/CORROSION RESISTANCE 
Sulfidation resistant alloy for coal gasification service, 3:22731 
(CONF-771025-) 
STAINLESS STEEL-310/EMBRITTLEMENT 
Materials research for clean utilization of coal. Quarterly progress 
report, April-June 1977, 3:22780 (FE-3800-12) 
STAINLESS STEEL-310/R 
Biaxial creep and fatigue of coal gasification materials, 3:22730 
(CONF-771025-) 
STAINLESS STEEL-316/CORROSION 
Failure prevention and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 
Spalling of steam grown oxide from superheater and reheater tube 
steels, 3:23621 (CONF-771025-) 
STAINLESS STEEL-316/CREEP 
High temperature structural design technology: validation. 
tly progress report for period ending August 31, 1977, 
3:23854 (WARD-HT-3045-30) 
STAINLESS STEEL-316/CRYSTAL-PHASE 
TRANSFORMATIONS 
Residual elements have significant effects on the elevated- 
temperature properties of austenitic stainless steel welds, 
3:24638 (ORNL/TM-6177) 
STAINLESS STEEL-316/INTERGRANULAR CORROSION 
Effects of high temperature sodium exposure on the 
microstructural and time-dependent mechanical behavior of 
Type 316 stainless steel, 3:24685 (WARD-NA-3045-50) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Effects of high temperature sodium exposure on the 
microstructural and time-dependent mechanical behavior of 
Type 316 stainless steel, 3:24685 (WARD-NA-3045-50) 
High-Temperature Structural Design Program. Semiannual 
progress report for period ending December 31, 1976, 3:23845 
(ORNL-5281) 
STAINLESS STEEL-316/PERFORMANCE TESTING 
Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Reference fuel studies. Annual report, February 1976-January 
1977 (LMFBR; stainless steel clad PuO2-UO: fuel pins), 3: 33837 
(GEFR-00076) 
STAINLESS STEEL-316/STRESS CORROSION 
Process development of lignite liquefaction, 3:22841 (GFERC/IC- 


71/1) 
STAINLESS STEEL-316/THERMAL STRESSES 
Thermal hydraulic analyses of two fusion reactor first wall/ 
blanket concepts, 3:25467 (CONF-771029-178) 
Thermal stress and creep fatigue limitations in first wall design, 
3:25468 (CONF-771056-8) 
STAINLESS STEEL-316/WEAR RESISTANCE 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending July 31, 1977, 
3:24712 (WARD-NA-3045-49) 
STAINLESS STEEL-316/WELDED JOINTS 
Residual elements have significant effects on the elevated- 
temperature properties of austenitic stainless steel welds, 
3:24638 (ORNL/TM-6177) 
STAINLESS STEEL-347/CORROSION 
Failure prevention and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 
STAINLESS STEEL-410/CORROSION 
Failure prevention and analysis in coal liquefaction systems, 
3:22827 (CONF-771025-) 
STAINLESS STEEL-446/CORROSION 
Component performance and failure analysis, 3:22722 (CONF- 
771025-) 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
STAINLESS STEEL-410 
STAINLESS STEEL-446 
STAINLESS STEELS/CORROSION 
Corrosion behavior of materials in coal-conversion processes, 
3:22727 (CONF-771025-) 
Design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 3:23620 (CONF-771025-) 
a of the corrosion performance of boiler, airheater, 
turbine alloys in fluidised combustion systems, 3:22973 
(CO F-771025-) 
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Task II: evaluation of heat exchanger materials for use in coal- 
fired fluidized bed combustion environment, 3:22971 (CONF- 
771025-) 

STAINLESS STEELS/EDDY CURRENT TESTING 

Evaluation of a pulsed eddy-current system for subsurface flaw 

detection, 3:24904 (ANL/MSD-78-1) 
STAINLESS STEELS/EROSION 

Erosion of different first wall and limiter materials by low energy 

hydrogen ions, 3:24724 (EUR-5602) 
STAINLESS STEELS/FRACTURE PROPERTIES 

Influence of He on the high temperature fracture of an austenitic 

stainless steel, 3:24725 (EUR-5602) 
STAINLESS STEELS/ION IMPLANTATION 

Influence of He on the high temperature fracture of an austenitic 
stainless steel, 3:24725 (EUR-5602) 

STAINLESS STEELS/MECHANICAL PROPERTIES 

Stainless steel thick plates for light-water reactors, 3:23753 

STAINLESS STEELS/PLASMA ARC SPRAYING 
Weld overlay for corrosion resistance in coal gasification systems, 
3:22735 (CONF-771025-) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER/ 

CONSTRUCTION 

Investigations on the occurrence of the San Francisco garter snake 
= the Stanford Linear Accelerator Center, 3:25107 (SLAC-TN- 

6-5) 
STARCH MATERIALS RECOVERY 

Starch waste concentration with ultrafiltration, 3:24532 

STARS 
See also BINARY STARS 
MAIN SEQUENCE STARS 
NEUTRON STARS 
SUN 
SUPERNOVAE 
T TAURI STARS 
STARS/GRAVITATIONAL COLLAPSE 
Solar neutrinos (Review), 3:25263 
STATE GOVERNMENT/REGULATIONS 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24267 (NP-22504) 

Electric Utility Rate Design Study: State and Federal Regulatory 
Commissions rate design activities, 3:24268 (NP-22505) 

STATISTICS 

Axymptotic normality of X? in mxn tables with n large and small 

cell expectations, 3:25595 (COO-2874-18) 


See also NATURAL STEAM 
STEAM/CHEMICAL REACTION KINETICS 
Laboratory support for in situ gasification reaction kinetics. 
Quarterly report, April-June 1977, 3:22719 (ANL/CEN/FE-77- 


6) 
STEAM/CHEMICAL REACTIONS 
Calculation of measuring instrument errors in a mathematical 
model of a tube furnace for the conversion of methane, 3:23294 
STEAM/CORROSIVE EFFECTS 
Chemical and physical stability of refractories for use in coal 
gasification, 3:22745 (CONF-771025-) 
Program on materials for the gasification of coal, 3:22726 (CONF- 
771025-) 
Testing and evaluation of refractory linings for coal gasification 
equipment, 3:22744 (CONF-771025-) 
CONDENSERS/CATHODIC PROTECTION 
Hydrogen uptake of titanium tubes in surface condenser and its 
prevention, 3:23934 
STEAM CONDENSERS/CORROSION 
Hydrogen uptake of titanium tubes in surface condenser and its 
prevention, 3:23934 
STEAM GENERATORS 
Steam generator (Patent), 3:23769 
Steam generator (Patent), 3:23764 
— ew for pressurised water nuclear reactor (Patent), 
:23767 
STEAM GENERATORS/BOILERS 
Steam and heat, 3:24476 
STEAM GENERATORS/DEPARTURE NUCLEATE BOILING 
Some aspects of modeling power plant thermal hydraulic 
transients, 3:23862 
STEAM GENERATORS/DESIGN 
Experience of transition of steam generation units to the 
combustion of anthracite powder and fuel oil in intersecting 
streams, 3:23633 
HTGR steam generator development, 3:23805 
STEAM GENERATORS/FEEDWATER HEATERS 
Steam generator with a preheater (Patent), 3:23763 
STEAM GENERATORS/HEAT TRANSFER 
Studies of thermal-hydrodynamic flow instability, (2). Effects of 
heating conditions on flow stability, 3:23933 
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STEAM GENERATORS/INSPECTION 
Equipment for inspection and carrying out repairs, if required, for 
tube bundles of steam raising units (Patent), 3:23766 
Nondestructive testing development program. Quarterly ee7 
report for period ending September 30, 1977 (LMFBR), 3:23846 
(ORNL-5350) 
STEAM GENERATORS/LIQUID WASTES 
Effect of liquid waste discharges from steam generating facilities, 
3:25059 (BNWL-2393) 
STEAM GENERATORS/MATERIALS 
Properties of stabilized chrome-molybdenum steels for steam 
enerators of fast-neutron reactors with a sodium heat carrier 
10 Kh2 and 25 M1 stabilized by Nb and Ti), 3:24709 
STEAM GENERATORS/NONDESTRUCTIVE TESTING 
Production and testing of tubes for nuclear boiler steam 
generators, 3:23752 
STEAM GENERATORS/OPERATION 
Experience of transition of steam generation units to the 
combustion of anthracite powder and fuel oil in intersecting 
streams, 3:23633 
STEAM GENERATORS/REPAIR 
Equipment for inspection and carrying out repairs, if required, for 
tube bundles of steam raising units Patent). 3:23766 
STEAM GENERATORS/SUPPORTS 
Device for supporting a nuclear boiler (Patent), 3:23923 
Improvements to ee generators (Patent), 3:23949 
STEAM GENERATORS/THERMAL STRESSES 
Industrial technique (Patent), 3:23626 
STEAM SEPARATORS 
Water  aiead for a steam turbine for nuclear power stations, 
3:2393 
STEAM SEPARATORS/PERFORMANCE 
Two-phase rotary separator demonstration system for geothermal 
—— conversion, 3:23527 
STEAM SUPERHEA 
See SUPERHEATERS 
STEAM SYSTEMS 
Volume steam compensator (Patent), 3:23956 
TURBINES/COMPARATIVE EVALUATIONS 
Cost and performance comparison of flash binart and steam 
turbine cycles for the Imperial Valley, California, 3:23523 
STEAM TURBINES/EQUIPMENT PROTECTION DEVICES 
Emergency tripping device (Patent), 3:23937 
STEAM TURBINES/FEEDWATER HEATERS 
Feedwater preheater with two steam chambers (Patent), 3:23627 
STEAM TURBINES/MATERIALS TESTING 
LLL total flow geothermal program: summary of two-phase 
nozzle tests for scale control and materials performance, 3:23536 
(UCID-17636) 
STEAM TURBINES/MATHEMATICAL MODELS 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 
commercial gasification generating plant, Phase II. Volume 14. 
System analysis, 3:22762 (FE-1521033) 
Simulation model of a nuclear reactor turbine, 3:23723 
STEAM TURBINES/SCALING 
LLL total flow geothermal program: summary of two-phase 
nozzle tests for scale control and materials performance, 3:23536 
(UCID-17636) 
STEAM-IRON PROCESS/COMPARATIVE EVALUATIONS 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 
STEAM-IRON PROCESS/EVALUATION 
Coal technology a. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
STEAM-IRON PROCESS/PILOT P: 
Status of steam-iron pilot plant operations, 3:23277 (CONF- 
_— 


See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEELS/CORROSION 
Evaluation of electrode materials for slagging MHD generators, 
3:24348 (CONF-771025-) 
Investigation of cooling coil corrosion in storage tanks for 
radioactive waste, 3:23195 (DP-MS-77-109) 
STEELS/EMBRITTLEMENT 
Measurement of radiation-induced embrittlement on steel samples 
by neutron small angle scattering, 3:24727 (GKSS-77/E/24) 
STEELS/FRACTURE PROPERTIES 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 
STEELS/HEAT TREATMENTS 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 


STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 


Heat treatment and characterization of duplex 1010 and 1020 

steels, 3:24636 (LBL-6620) 
STEELS/MATERIALS RECOVERY 

Cryogenic embrittlement of steel, 3:24551 

Resource recovery: the magnetic —— and recycling of steel 
cans collected from solid wastes, 3:24553 

STEELS/MECHANICAL PROPERTIES 

Heat treatment and characterization of duplex 1010 and 1020 
steels, 3:24636 (LBL-6620) 

Metallurgical evolution of heavy forgings in low alloy steels for 
nuclear vessels, 3:23751 

Study of the behavior of gas distribution equipment in hydrogen 
service, 3:23286 (CONF-761134-) 

Usage properties of special steels for presurrized water reactors: 
—— of composition and of manufacturing parameters, 

:23754 
STEELS/PHYSICAL RADIATION EFFECTS 

Investigation of the radiation porosity in materials of regular 
packets of the reactor BR-5 
(OOKh16N15M3B;OKh16N15M3B;OKh18N9T;1Kh18N10T), 
3:24729 

Measurement of radiation-induced embrittlement on steel samples 
by neutron small angle scattering, 3:24727 (GKSS-77/E/24) 

STEELS/RECOVERY 
UK metal reclamation: prospects for improvement, 3:24176 
STEELS/WEAR RESISTANCE 

Wear resistant alloys for coal handling equipment, 3:22944 
(CONF-771025-) 

Wear-resistant materials for coal conversion, 3:22945 (CONF- 
771025-) 

STELLARATORS 
See also JIPP STELLARATOR 
URAGAN STELLARATOR 
STELLARATORS/RESEARCH PROGRAMS 

Controlled fusion in Germany running activities and future 

program, 3:25459 
STELLARATORS/STRESS ANALYSIS 

Stress analysis of supporting tube of helical winding in stellarator 

device, 3:25583 
STELLARATORS/SUPPORTS 
Stress analysis of supporting tube of helical winding in stellarator 
device, 3:25583 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/CONSTRUCTION 
Subterranean insulated reservoir for storing chilled liquefied gases 
(Patent), 3:23102 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORMS 
See also HURRICANES 
TORNADOES 
STORMS/WATER WAVES 

Design criteria for offshore platform for West Coast of India, 

3:25249 (SAN-235P13-39(Vol.2)) 
STRAIN GAGES/PERFORMANCE 

Microprocessor: controlled extensometer for fuel cladding strain 

measurements, 3:23924 (HEDL-SA-1266) 
STRAIN GAGES/SPECIFICATIONS 

Microprocessor: controlled extensometer for fuel cladding strain 

measurements, 3:23924 (HEDL-SA-1266) 
STRANGE PARTICLES/LEPTONIC DECAY 

Neutrino production of ‘’new”’ particles in bubble chambers, 
3:25298 (BNL-23676) 

STRANGE PARTICLES/PARTICLE PRODUCTION 

Search for charmed particle production in proton-proton 
collisions at the CERN-ISR (53 GeV), 3:25304 (TID-28036) 

STRATEGIC PETROLEUM RESERVE 

Analysis of brine disposal in the Gulf of Mexico. III. Capline 
sector, 3:24167 (PB-271292) 

STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 

IMPACT STATEMENTS 

Capline group salt domes. Draft environmental impact statement. 
Volume I. Bayou Choctaw Expansion, Chacahoula, Iberia, 
Napoleonville, Weeks Island Expansion (Louisiana), 3:23060 
(FEA/S-77/339) 

Capline group salt domes. Draft environmental impact statement. 
Volume II. Bayou Choctaw Expansion, Chacahoula, Iberia, 
Napoleonville, Weeks Island Expansion (Louisiana), 3:23061 
(FEA/S-77/340) 

Seaway group salt domes. Draft environmental impact statement. 
Volume I. Bryan Mound expansion, Allen, Damon Mound, 
Nash, West Columbia (Texas), 3:23062 (FEA/S-77/344) 

Seaway group salt domes. Draft environmental impact statement. 
Volume II. Appendices A and B. Bryan Mound Expansion, 
Allen, Damon Mound, Nash, West Columbia (Texas), 3:23063 
(FEA/S-77/345) 





STRATIFIED CHARGE ENGINES/COMBUSTION 


Seaway group salt domes. Draft environmental impact statement. 
Volume III. Appendices C-J. Bryan Mound Expansion, Allen, 
Damon Mound, Nash, West Columbia (Texas), 3:23064 (FEA/ 
S-77/346) 

Strategic petroleum reserve. Draft environmental impact 
statement. Volume III. Appendix C. West Hackberry 
Ex ion, Black Bayou, Vinton, Big Hill, 3: 23059 (F (FEA/S-77/ 
323) 

STRATIFIED CHARGE ENGINES/COMBUSTION CHAMBERS 

Auxiliary combustion chamber for a stratified charge internal 
combustion engine (Patent), 3:24594 

STRATIFIED CHARGE ENGINES/DESIGN 
Combustion engine (Patent), 3:24574 
— net nee internal combustion engine operated with charge 
ication (Patent), 3:24593 
STRATOSPHERE/CHEMICAL COMPOSITION 

Reexamination of potential space shuttle effects on the 

stratosphere, 3:25017 (UCID-17689) 
STREAK PHOTOGRAPHY/USES 

treak camera recording of interferometer fringes, 3:25396 

(UCID-17531) 

S/BIOASSAY 
Direct and indirect immunofluorescence staining of fecal 
oN 2330 ~ tococci for rapid assessment of water quality, 3:25158 
-23328) 

STRONTIUM 80/ENERGY LEVELS 

Proton shell closures at Z=38 (Cross sections, angular 
distributions), 3:25349 (TID-27909) 

STRONTIUM 84 TARGET/ALPHA REACTIONS 

High spin states in ** *’ ®Zr (16.7 to 35 MeV, tau, 77, multiplicities, 
transitions, level structure and kinetics, shell model, g factor), 
3:25347 (TID-27909) 

STRONTIUM 86/ENERGY LEVELS 

Proton shell closures at Z=38 (Cross sections, angular 

distributions), 3:25349 (TID-27909) 
STRONTIUM 86 TARGET/ALPHA REACTIONS 

High spin states in ®* *’ Zr (16.7 to 35 MeV, tau, 77, multiplicities, 
transitions, level structure and kinetics, shell model, g factor), 
3:25347 (TID-27909) 

STRONTIUM 88/ENERGY LEVELS 

Two-proton excitations at the Z=38 and Z=40 sub-shell closures 
(An distributions, interference, enhancement, tau, 77), 

3:25346 (TID-27909) 
STRONTIUM 88 TARGET/HELIUM 3 REACTIONS 

Two-proton excitations at the Z=38 and Z=40 sub-shell closures 
try! distributions, interference, enhancement, tau, 77), 

3:25346 (TID-27909) 
STRONTIUM 90/ENVIRONMENTAL TRANSPORT 

Evaluation of the factors involved in bioaccumulation of gamma- 
emmitting radionuclides in white-tailed deer (Odocoileus 

be anne Final report, 3:25133 (SRO-642-6) 
STRO 90/RADIOISOTOPE HEAT SOURCES 

Beneficial isotopes utilization program, 3:23233 (BNWL-1845-36) 

Strontium heat source development program (WESF ®SrF2 
capsules), 3:23232 (BNWL-1845-36) 

STRONTIUM COMPOUNDS/CHEMICAL PROPERTIES 

Development and evaluation of materials for MHD power 
generation, 3:24350 (CONF-771025-) 

INTIUM COMPOUNDS /PHYSICAL PROPERTIES 

Development and evaluation of materials for MHD power 
ala. 3:24350 (CONF-771025-) 

STRUCTURES (MECHANICS) 


See MECHANICAL STRUCTURES 
CHEMICAL ANALYSIS 
Methods of measurements and examples of measurement on 
odorous substances (lower aldehydes and styrene) in the 
trochemical complex area, 3:23066 
SUBBITUMINOUS COAL/CAKING POWER 
Research studies for producing liquids by short residence time 
coal hydropyrolysis. Monthly progress report, October 1977, 
3:22838 2574-4) 
SUBBITUMINOUS COAL/HYDROGENATION 
Analysis of coal hydrogasification processes. Quarterly technical 
” gress report, June 1-August 31, 1977, 3:22779 (FE-2565-5) 
S coal liquefaction process development, phase IIIB. Monthly 
technical progress report, October-October 31, 1977, 3:22839 
(FE-2893-4) 
Research studies for producing liquids by short residence time 
coal hydropyrolysis. Monthly progress report, October 1977, 
3: 22838 2574-4) 
SUBBITUMINOUS COAL/PYROLYSIS 
Research studies for producing liquids by short residence time 
coal hydropyrolysis. Monthly progress report, October 1977, 
3: 22838 2574-4) 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Song ysical data number 394. I. Prompt reports. Data for 
May 1977-April 1977, 3:25260 (PB-271322 
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SUGAR CANE/FERMENTATION 
— fuel alcohol in Brazil (Energetics and economics; 
ee = with ethanol from sugar cane and molasses), 
2 


Feasibility of producing basic chemicals by fermentation, 3:23333 
oe ts for fuels from biomass, 3:23335 
SU 
See SACCHARIDES 
SULFATES/CHEMICAL REACTION KINETICS 
Estimation of transformation rate of SO2 to SO, from atmospheric 
concentration data, 3:25038 (BNWL-2100(Pt.3)) 
SO, OPES) conversion in an urban plume, 3:25039 (BNWL- 
21 
SULFATES/DEPOSITION 
Multi-source comparison of the effects of real time versus time 
averaged precipitation data on SO: and sulfate iculate 
removal in the regional assessment model, 3:25058 (BNWL- 
2100(Pt.3)) 
SULFATES/ECOLOGICAL CONCENTRATION 
Multi-source comparison of the effects of real time versus time 
averaged precipitation data on SO: and sulfate iculate 
removal in the regional assessment model, 3:25058 (BNWL- 
2100(Pt.3)) 
Trace element and sulfate concentrations downwind of 
Milwaukee, 3:25024 (BNWL-2100(Pt.3)) 
SULFATES/ENVIRONMENTAL TRANSPORT 
Relationship between sulfate air quality and visibility at Los 
Angeles, 3:25061 (EQL-Memo-18) 
SULFONAMIDES/LABELLING 
Synthesis of labeled compounds (1°C, '°N), 3:25161 (LA-6898-PR) 
SULFUR/CHEMICAL ANALYSIS 
Paleoenvironment of coal and its relation to drainage quality 
Final report, 1 August 1973-31 July 1975, 3:2289 (PB-270080) 
SULFUR/DEPOSITI ITION 
Proof test of a system to measure the dry deposition of sulfur 
aerosols in the plume from a northwest fossil fuel power plant, 
3:25030 (BNWL-2100(Pt.3)) 
SULFUR/RECOVERY 
Design report. Volume 15. Conceptual design of a commercial 
plant, 3:22763 (FE-1521-34) 
ULFUR/REMOVAL 


High-temperature desulfurization of low-Btu-gas. Final report, 

uly 1973-January 1976, 3:22712 (PB-271008) 

In situ conversion of coal. Final report, June 1, 1975-November 
30, 1977, 3:22831 (COO/0066-2) 

Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, July-September 1977, 
3:22709 (BNWL-2040-7) 

Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1976-January 1977, 3:22832 (EPRI- 
AF-444) 

SULFUR/RETENTIO 

Fluidized combustion ie North Dakota lignite (Without limestone 

injection or ash recycling), 3:22978 (GEERC/IC-77/ 1) 
SULFUR/USES 

Method of treating oil-bearing formation using molten sulfur 

insulating (Patent), 3:23020 
SULFUR 32 REACTIONS/ELASTIC SCATTERING 

Elastic scattering of identical ions: **S + **S and “Ca + “Ca, 
3:25342 (CONF-771059-4) 

SULFUR 32 TARGET/SULFUR 32 REACTIONS 

Elastic scattering of identical ions: **S + **S and “Ca + “Ca, 
3:25342 (CONF-77 1059-4) 

SULFUR COMPOUNDS/CORROSIVE EFFECTS 

~~ > materials for the gasification of coal, 3:22726 (CONF- 
771025- 

SULFUR COMPOUNDS/ENVIRONMENTAL TRANSPORT 

Transport of sulphur over the North Atlantic, 3:25072 (SMHI- 
RMK-1976-6 

SULFUR COMPOUNDS/PHOTOMETRY 

Prototype correlation mask flame photometric detector for 

measuring sulfur dioxide. Final report, 3:24756 —_—? 
SULFUR DIOXIDE/AIR POLLUTION CONTR 

Flue gas desulfurization using fly ash alkali decived from Western 
coals. Final report, July 1975-June 1977, 3:23661 (PB-270572) 

Low effluent pulping of wood chips with high pressure sulfur 
dioxide, 3:24511 

— So removal using thermally crushed nahcolite (Patent), 

SULFUR DIOXIDE/AIR POLLUTION MONITORS 
Survey of continuous source emission monitors: survey No. 1 - 
NOx and SO:. Final report, 3:25068 (PB-270959) 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
— + investigation on the effects of air pollution on trees, 
SULFUR DIOXIDE/CHEMICAL REACTION KINETICS 

Estimation of transformation rate of SO2 to SO, from atmospheric 

concentration data, 3:25038 (BNWL-2100(Pt.3)) 
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SO, to sulfate conversion in an urban plume, 3:25039 (BNWL- 


2100(Pt.3)) 

SULFUR DIOXIDE/DEPOSITION 

Multi-source comparison of the effects of real time versus time 
averaged precipitation data on SO2 and sulfate particulate 
removal in the regional assessment model, 3:25058 (BNWL- 
2100(Pt.3)) 

SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 
es factors affecting SO: pollution levels in Venice, 
Multi-source comparison of the effects of real time versus time 

averaged precipitation data on SO: and sulfate particulate 
removal in the regional assessment model, 3:25058 (BNWL- 
2100(Pt.3)) 

SULFUR DIOXIDE/MATERIALS RECOVERY 
Ion exchange applied to a pulping operation, 3:24513 

SULFUR DIOXIDE/MO) RING 
Federal standard practice in the monitoring of emissions. 

Suitability of measuring instruments for the continuous 
monitoring of emissions, 3:25076 

SULFUR DIOXIDE/OXIDATION 
Review of SO: oxidation rates in plumes, 3:25041 (BNWL- 

2100(Pt.3)) 

SULFUR DIOXIDE/PHOTOMETRY 
Prototype correlation mask flame photometric detector for 

measuring sulfur dioxide. Final report, 3:24756 (PB-270979) 

SULFUR DIOXIDE/REMOVAL 
Oil shale retorting process with desulfurization of flue gas 

(Patent), 3:23113 
SULFUR DIOXIDE/SCRUBBING 
Flue gas desulfurization in power plants: status report, 3:22882 
(PB-270295) 
“— plant scrubbing of SO: with fly ash alkali from North Dakota 
ite, 3:22881 (GFERC/IC-77/1) 

SULT 2 DIOXIDE/SORPTION 

Regenerative process for desulfurization of high temperature 
combustion and fuel gases. Quarterly progress report No. 5, 
April 1-June 30, 1977, 3:22876 (BNL- $5706) 
FLUORIDES/MATERIALS RECOVERY 
Reclaiming sulfur hexafluoride: a system to repurify, store, and 
recirculate SF¢, 3:24487 (SAND-77-1127) 

SULFUR FLUORIDES/WASTE PROCESSING 
Reclaiming sulfur hexafluoride: a system to repurify, store, and 

recirculate SF¢, 3:24487 (SAND-77-1127) 

SULFUR HYDRIDES 

See HYDROGEN SULFIDES 

SULFUR OXIDES/AIR POLLUTION CONTROL 

Report: investigation concerning environmental improvement 
ss (1974 survey commissioned by Environmental 
cy), 3:25080 
SULF R OXIDES/MONITORING 
Survey results for atmospheric pollutants, 3:25082 
SULFUR OXIDES/REMOVAL 
Coal technology program. Progress report, October 1977, 3:22809 
(ORNL/TM-6137) 

Design report. Volume 15. Conceptual design of a commercial 
plant, 3:22763 (FE-1521-34) 

Exhaust scrubbing process (Patent), 3:24949 

SULFURIC ACID/AER IL GENERATORS 
_—— with a high output sulfuric acid aerosol generator, 


SULFURIC ACID/ELECTROCHEMISTRY 
Current-voltage curve of iron in sulfuric acid during the transition 
from the active to the passive state, 3:24719 (UCRL-Trans-1544) 
SUN/MAGNETIC FIELDS 
Solar-geophysical data number 394. I. Prompt reports. Data for 
May 1977-April 1977, 3:25260 (PB-271322 


Solar-geophysical data number 394. II. Comprehensive reports. 
Data for December 1976-November 1976 and miscellanea, 
3:25261 (PB-271323) 

SUN/THERMONUCLEAR REACTIONS 

Solar neutrinos (Review), 3:25263 

SUPER PHENIX REACTOR/DESIGN 


Super-Phenix: status of the yp ey Dre 3:23886 
SUPER PHENIX REACTOR/REACTOR SAFETY 
Safety analysis of the fast breeder reactor confinement main 


roblems: application to Super Phenix, 3:24099 
SUPERCOND G CABLES/ELASTICITY 
Magnetoelastic ay! calculations for finite element analysis of 
sui mductors, 3:24834 (CONF-771029-99) 
SUPERCONDUCTING CABLES/FABRICATION 
Superconducting power transmission line materials research and 
conductor development. Final report, 3:23700 (SAN/0326-1) 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
Superconducting power transmission line materials research and 
conductor development. Final report, 3:23700 (SAN/0326-1) 


SURFACE WATERS/QUANTITATIVE CHEMICAL 


SUPERCONDUCTING COILS/JOINTS 
Development program for MHD power generation. Volume 4. 
Superconducting magnet study. Final report, July 1, 1975-June 
30, 1976 (Fabrication procedures and (HE wOIS-6 of joints for 


erent magnets), 3: angad 015-16) 
SUP. UCTING MAGNETS/D 


uilibrium field coil system for the ) av nl EPR design (NbTi), 
:25483 (CONF-771029-181) 
SUPERCONDUCTING MAGNETS/FABRICATION 
Development work on superconducting coils for a Large Mirror 
Fusion Test Facility -Ti), 3:25488 (UCRL-50016-77-3) 
SUPERCONDUCTING MAGNETS/JOINTS 
Development program for MHD power generation. Volume 4. 
Superconducting magnet study. Final report, July 1, 1975-June 
= 1976 (Fabrication procedures and ay cogs of joints for 
rconducting magnets), 3:24354 (FE-2015-16) 
SUPE! CONDUCTING MAGNETS/RESEARCH PROGRAMS 
Development program for MHD power generation. Quarter] 
report, January 1976-March 1976, 3:24340 (FE-2015-9) 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
Superconducting magnet development for tokamaks and mirrors: 
a technical assessment, 3:25485 (DOE/ET-0016) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/MAGNETIC PROPERTIES 
Studies of alloy structures and properties. Annual summary repo 
December 1, 1976-December 1, 1977, 3:24687 (CALT-822.98) 
SUPERHEATERS 
— to thermal plants for generating energy (Patent), 
23954 
SUPERNOVAE/EXPLOSIONS 
Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25253 (COO-3001-184) 
Role of neutrinos and antineutrinos in the formation and cooling 
of neutron stars, 3:25257 
SUPPORTS/DESIGN 
High-Temperature Structural Design Program. Semiannual 
progress report for period ending December 31, 1976 
(LMFBR), 3:23845 (ORNL-5281) 
SUPPORTS/STRESS ANALYSIS 
Stress analysis of supporting tube of helical winding in stellarator 
device, 3:25583 
SURFACE CLEANING/ABRASIVES 
Method for cleaning surfaces by chemical ice blasting (Patent), 
3:24751 (BNWL-tr-278) 
SURFACE CLEANING/DETERGENTS 
Method for cleaning surfaces by chemical ice blasting (Patent), 
3:24751 (BNWL-tr-278) 
SURFACE MINING 
Electric power generation from Texas lignite, 3:22979 (GFERC/ 
IC-77/1) 
SURFACE MINING/CONVEYORS 
Application of wheel-type excavators. Conveyor belt technology 
on coal mining outside the Federal Republic of Germany, 
3:22935 
SURFACE MINING/CUTTER LOADERS 
Wheel and track loaders effect dramatic production increase at 
Turkish mine, 3:22919 
SURFACE MINING/LAND RECLAMATION 
Circle West project: a demonstration of the compatibility of 
mining, manufacturing and agriculture, 3:25134 (GFERC/IC- 
77/1) 
From reclamation to renaturalization in the region of the North 
Bohemian brown coal basin, 3:22895 
Reclamation of disturbed lands in the lignite area of the Northern 
Plains, 3:22892 (GFERC/IC-77/1) 
Technology and use of lignite, 3:22913 (GFERC/IC-77/1) 
SURFACE MINING/MINING EQUIPMENT 
Mathematical solution of the mining technology of blocks by 
oblique walking of wheel excavators, 3:22940 
People’s Republic of China: gearing up for the grand plan, 3:22920 
gt of the Soviet deep mine and openpit coal industry, 
:22922 
Use of rippers in the opencase mining of coal, 3:22937 
Wheel and track loaders effect dramatic production increase at 
Turkish mine, 3:22919 
SURFACE WATERS 
See also ESTUARIES 
LAKES 
RIVERS 


SEAS 
SURFACE WATERS/MONITORING 
Direct and indirect i »fluorescence staining of fecal 
streptococci for rapid assessment of water quilt. 3:25158 
(BNL-23328) 
SURFACE WATERS/QUANTITATIVE CHEMICAL ANALYSIS 
Automation of the National Water Quality Laboratories, U.S. 
Geological Survey. I. Description of laboratory functions and 








SURFACE WATERS/SAMPLING 


definition of the automation project, 3:25146 (UCRL- 
52295(Pt.1)) 
SURFACE WATERS/SAMPLING 
Automation of the National Water Quality Laboratories, U.S. 
Geological Survey. I. Description of laboratory functions and 
definition of the automation project, 3:25146 (UCRL- 
52295(Pt.1)) 
SURFACE WATERS/WATER POLLUTION 
Chemical effluents surface waters from nuclear power plants. 
Quarterly progress report (Copper Toxicity), 3:25145 (UCID- 
17460-77-4 
Geochemical controls on trace element concentrations in natural 
waters of a proposed coal ash landfill site. Project completion 
report, | July 1974-31 December 1976, 3:25140 (PB-270429) 
Liner canterials exposed to hazardous and toxic sludges. Interim 
report No. 1, Mar 1975-October 1976, 3:25143 (PB-271013) 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/CONTAMINATION 
Crosswind distribution of contamination resuspended from a 
surface area source, 3:25093 (BNWL-2100(Pt.3)) 
SURFACES/ELECTRON DIFFRACTION 
LEED probe for surface spin systems, 3:25272 (SLAC-PUB-1934) 
SURFACES/SPIN ORIENTATION 
LEED probe for surface spin systems, 3:25272 (SLAC-PUB-1934) 
SURFACES/WEATHERING 
Weathering of surfaces as measured by airborne radioactive 
particle concentrations on the Hanford Reservation (1%7Cs), 
3:25091 (BNWL-2100(Pt.3)) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/AIR POLLUTION 
Preliminary study of the possibility of a relationship between high 
acidity in lakes and high mercury content in their fish 
pulations, 3:25062 (IVL-B-378) 
SWEDEN/ELECTRIC UTILITIES 
Peak-load pricing in selected European electric utilities, 3:24319 
SWEDEN/WATER POLLUTION 
Preliminary study of the possibility of a relationship between high 
acidity in lakes and high mercury content in their fish 
populations, 3:25062 (IVL-B-378) 
SWEDEN/WIND POWER PLANTS 
Swedish wind energy programme, 3:23557 
SWIMMING POOLS/HEATING 
Decentral heat-power coupling in the ‘Aquarena’ indoor 
swimming pool at Heidenheim, 3:24425 
SWIMMING POOLS/SOLAR HEATING 
Economical and energy-saving heating of open-air swimming 
pools, 3:24426 
Solar heating of swimming pools. Amortization periods of 1 to 5 
years guarantee economy, 3:23456 
SWIMMING POOLS/SOLAR WATER HEATING 
How to buy a solar heater without getting burned, 3:23438 
Swimming pool of the solar house Essen, heated with solar 
energy, 3:23455 
Swimming pool heating by the Sun, 3:23454 
SWINE/ANIMAL FEEDS 
Disposal of dairy whey as pig food, 3:24521 
SWITZERLAND 


ae B39) of the fuel cycle in small countries, 3:23158 (CONF- 
SYNCHROTRON RADIATION/BEAM OPTICS 
Separated function focusing monochromator system for 
synchrotron radiation, 3:24962 (BNL-23353) 
SYNTHANE PROCESS/ENVIRONMENTAL IMPACTS 
Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
lants based on coal. Appendix 2, 3:22889 (FE-1795-3(Pt.2)) 
SY ANE PROCESS/MATERIALS 
Colors). performance and failure analysis, 3:22722 (CONF- 
Development and application of nondestructive test methods for 
coal conversion systems, 3:22723 (CONF-771025-) 
SYNTHESIS GAS/MANUFACTURING 
Oxar: a method to produce reducing or synthesis gas, 3:23306 
SYNTHESIS GAS/PRODUCTION 
Coal gasification, 3:22816 
Synthesis gas and methane by coal gasification with nuclear 
rocess heat, 3:22817 
Ss ESIS GAS/USES 
Brown coal gasificiation with oxygen or air in the high- 
temperature Winkler gasifier, 3:22784 (GFERC/IC-77/1) 
SYNTHETIC FUELS 


See also HYDROGEN FUELS 
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MOBIL M-GASOLINE PROCESS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/COMBUSTION PRODUCTS 
Fireside Corrosion Task I: gas turbine materials tests in the 
05) products of coal derived fuels, 3:22972 (CONF- 
771025 
SYNTHETIC FUELS/PRODUCTION 
Combined coal and nuclear plants for power, heat, and synthetic 
fuels, 3:23906 
Pyrolysis of industrial wastes for oil and activated carbon 
recovery. Final report, August 1972-March 1975, 3:23311 (PB- 
270961) 
SYNTHETIC FUELS INDUSTRY/PLANNING 
Proposed synthetic fuels commercial demonstration program: fact 
book, 3:24245 (TID-22777) 
SYNTHOIL PROCESS 
Catalytic Lag eee of coal-derived liquids. Interim report, 
September 1977-November 1977, 3:22714 (FE-2034-9) 
SYNTHOIL PROCESS/ENVIRONMENTAL IMPACTS 
Assessment, selection, and development o mage te for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix 2, 3:22889 (FE-1795-3(Pt.2)) 


T 


T MATRIX 
See S MATRIX 
T TAURI STARS/STELLAR ATMOSPHERES 
Models of the outflowing envelopes of stars of the T Tau type, 
3:25256 (N-77-28052) 
TANTALUM/ION-ATOM COLLISIONS 
Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 
TANTALUM 181 TARGET/OXYGEN 16 REACTIONS 
Mass differences of proton-rich atoms near A = 116 and A = 190, 
3:25351 
TANTALUM 181 TARGET/PHOTONUCLEAR REACTIONS 
Excess muons and new results in psi photoproduction, 3:25295 
(SLAC-PUB-1741) 
TANTALUM ALLOYS/AMORPHOUS STATE 
Development and initial characterization of amorphous metals 
rich in W and/or Re, 3:24648 (UCRL-13787) 
TANTALUM HYDRIDES/CRYSTAL FIELD 
Crystal field effects on hydrogen in transition metals, 3:24732 
TAR SANDS 
See OIL SANDS 
TATB 
(1,3,5-Triamino-2, 4,6-trinitrobenzene.) 
TATB/BINDERS 
Properties of Kel F-800 polymer, 3:24999 (UCRL-52301) 
TATB/SENSITIVITY 
Performance and sensitivity testing of TATB. Period covered: 
July-September 1977, 3:24995 (MHSMP-77-52) 
TAXES 
Reich, A.E. et al. vs Commissioner of Internal Revenue and G.D. 
Rowan et al. vs Commissioner of Internal Revenue. U.S. Court 
of Appeals, Ninth Circuit. January 21, 1972 (Judicial 
interpretation of IRS tax regulations relative to depletion 
allowance for geothermal weil drilling and development; 26 
CFR 1.263(c), 1.611(a), and 1.613(b)), 3:23500 
TAXES/ECONOMIC IMPACT 
Impact of increased taxation on oil exploration and development 
in Alaska; a report to the Alaska state legislature, March 25, 
1977, 3:24247 (PB-270734) 
TAXES/HEARINGS 
Crude oil equalization tax. Hearings before the Committee on 
Energy and Natural Resources, United States Senate, Ninety- 
en Congress, First Session, September 16 and 19, 1977, 
TAXES/RECOMMENDATIONS 
Taxation of coal mining: review with recommendations, 3:23003 
(PB-270451) 
TECHNETIUM 99/RADIOACTIVE AEROSOLS 
Lung diffusion of soluble radioaerosols in scleroderma, 3:25172 
(UCLA-12-1141) 
TECHNETIUM 99/TISSUE DISTRIBUTION 
Lung diffusion of soluble radioaerosols in scleroderma, 3:25172 
(UCLA-12-1141) 
TECHNOLOGY TRANSFER/ENERGY POLICY 
Contrasting views of the future and their influence on our 
technological horizons for energy, 3:24159 
TECTONICS/REGIONAL ANALYSIS 
Tectonic overview of the central Midcontinent, 3:25231 
(NUREG-0382) 





MAY 31, 1978 


ef 
Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB-270977) 
PE COUNTERS/LI-DRIFTED SI DETECTORS 
Thin window Si(Li) detectors for the ISEE-C Telescope, 3:24976 
BL-6434) 
IEE/LAWS 
laws in Tennessee (Booklet), 3:24251 
VALLEY AUTHORITY/POWER GENERATION 
Energy modeling and data support for the Electric Power 
— Institute. Annual report, July 1977, 3:24143 (BNL- 
TERATOGENESIS/DIAGNOSTIC TECHNIQUES 
—e an alternative for embryos in the study of 
ee. Progress report, February 1-September 30, 1977, 
onan ao (LA-7044-PR) 
TUM ALLOYS/ANTIFERROMAGNETISM 
"a range Van Vleck antiferromagnetism in superconducting 
xe 1-y/Tb/sub y/Sns detected by neutron scattering, 
:24702 
TERBIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Resistivity measurements on the singlet ground state system Tb/ 
sub c/Y/sub 1-c/Sb. Effects of electron-exciton scattering, 
:24700 


TERBIUM ALLOYS/MAGNETIZATION 
Critical behaviour of the magnetization in TbSb and Tbo 6 Yo «Sb, 


3:24698 
TERBIUM ALLOYS/MAGNETORESISTANCE 
— field effects in the transport properties of rare earth alloys, 


TERBIUM ALLOYS/SPIN WAVES 
Spin waves and central modes in crystal field systems, 3:24663 
TE AL FACILITIES 
See also DEEP WATER OIL TERMINALS 
LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/AIR POLLUTION 
Alaskan oil disposition study: potential air quality impact of a 
major off-loading terminal in the Pacific Northwest, 3:24248 
(PB-271261) 
TERRESTRIAL ECOSYSTEMS/BIOCHEMICAL REACTION 
KINETICS 


Relationship of microbial processes to the fate and behavior of 
transuranic elements in soils, plants, and animals, 3:25126 (PNL- 


2416) 
TERRESTRIAL ECOSYSTEMS/POPULATION DYNAMICS 
Functional complexity and ecosystem stability: an experimental 
approach, 3:25106 (ORNL/TM-6199) 
TERRESTRIAL ECOSYSTEMS/STABILITY 
Functional complexity and ecosystem stability: an experimental 
approach, 3:25106 (ORNL/TM-6199) 
TEST FACILITIES/HEATERS 
Helium heaters of the helium turbine unit of the Oberhausen 
energy supply (HTGR), 3:23783 (DOE-tr-35) 
TEST FACILITIES/SPECIFICATIONS 
Facility for the testing of the TFTR prototype neutral beam 
injector, 3:25529 (LBL-6376) 
IRONAPHTHALENE 
See TETRALIN 
TETRALIN/CHEMICAL REACTIONS 
Coal anion structure and chemistry of coal alkylation. Third 
quarterly progress report, September 1, 1977-November 30, 
1977, 3:22862 (COO/4227-3) 
TEXACO GASIFICATION PROCESS 
Process for the production of fuel gas (Patent), 3:22825 
TEXAS/ENERGY POLICY 
State regulatory processes, 3:24226 (CONF-7609133-) 
Texas energy outlook: the next quarter century, 3:24220 
TEXAS/ENERGY SOURCES 
Texas energy outlook: the next quarter century, 3:24220 
TEXAS/ENERGY SUPPLIES 
Texas energy pe aoe 3:24209 (CONF-7609133-) 
TEXAS/HVAC SY 
Study of proposed interconnection between the City of Lubbock, 
Texas and Southwestern Public Service Company. Staff report, 
3:23688 (TID-28101) 
TEXAS/PETROLEUM INDUSTRY 
Energy and feedstocks: challenges for Texas, 3:23042 (CONF- 
7609 133-) 
bag po > ne me pd 
lative view of state and local regulatory processes, 3:24227 
moot CONF-7609133-) 
TEXTILE INDUSTRY/ENERGY CONSERVATION 
Use of organic solvents in textile sizing and desizing. Final report, 
May 1975-March 1977, 3:24470 (PB-271023) 
TEXTILE INDUSTRY/ENERGY CONSUMPTION 
Energy efficiency improvement target in the textile mill products 
industry (SIC 22). Volume 1. Draft target support document, 
3:24471 (PB-271084) 


TFTR REACTOR/NEUTRAL BEAM SOURCES 


Energy efficiency ————— target in the textile mill products 
industry (SIC 22). Volume 2. Final target support document, 
3:24472 (PB-271085) 

TEXTILE INDUSTRY/HEAT RECOVERY EQUIPMENT 

Device for cleaning and heat recovery from the exhaust gases in 
heat treatment and drying installations (Patent), 3:24488 
TEXTILE INDUSTRY/INDUSTRIAL WASTES 
Biological treatment of wool scouring liquor waste, 3:24526 
Biological treatment of fellmongery effluent, 3:24527 
Reveineenen in the treatment of textile effluents, 3:24525 
TEXTILE INDUSTRY/POLLUTION CONTROL EQUIPMENT 
Device for cleaning and heat recovery from the exhaust gases in 
heat treatment and drying installations (Patent), 3:24488 
TEXTILE INDUSTRY/SCRUBBERS 
Ammonia recovery by scrubbing and condensing (Patent), 3:24468 
TEXTILE INDUSTRY/SOLAR PROCESS HEAT 
Feasibility evaluation: solar heated textile process water. 
Semiannual progress report, July 1975-February 1976, 3:23448 
(SRO-0885-75/1) 
Feasibility evaluation: solar heated textile process water. Volume 
I. Program results. Final report, 3:23449 (SRO/0885-77/2/1) 
TEXTILE INDUSTRY/TOTAL ENERGY SYSTEMS 
Solar Total Energy System: Large Scale Experiment, 
Shenandoah, Georgia. Final technical progress report. Volume 
I. Section 1. Conclusions and recommendations. Section 2. 
Systems requirements (1.72-MW thermal and 383.6-kW electric 
power for 42,000 ft? knitwear plant), 3:23412 (ALO/3987-1/1) 
TFR TOKAMAK/IMPURITIES 
Identification of Mo XV to Mo XXXIII in the soft X-ray 
spectrum of the TFR Tokamak, 3:25476 
TFTR REACTOR/AC SYSTEMS 
AC distribution system for TFTR pulsed loads, 3:25504 (CONF- 
771029-157) 
TFTR REACTOR/BELLOWS 
Tokamak Fusion Test Reactor vacuum vessel: development of 
electrical resistance bellows, 3:25567 (CONF-771029-161) 
TFTR REACTOR/BREEDING BLA 
Miniumum-activity aluminum blanket design for TFTR upgrade, 
3:25478 
TFTR REACTOR/COLLIMATORS 
Design calculations for a neutron collimator for the TFTR, 
3:25394 (CONF-771 109-56) 
TFTR REACTOR/CONTAINERS 
Development of large insulator rings for the TOKAMAK Fusion 
Test Reactor, 3:25563 (CONF-771029-152) 
Tokamak Fusion Test Reactor vacuum vessel: development of 
electrical resistance bellows, 3:25567 (CONF-771029-161) 
TFTR REACTOR/CONTROL SYSTEMS 
Plasma position control for TFTR using modern control theory, 
3:25564 (CONF-771029-156) 
TFTR REACTOR/ELECTRIC GENERATORS 
TFTR Motor Generator, 3:25503 (CONF-771029-151) 
TFTR REACTOR/ELECTRICAL INSULATORS 
Development of large insulator rings for the TOKAMAK Fusion 
Test Reactor, 3:25563 (CONF-771029-152) 
TFTR REACTOR/ENGINEERING 
Engineering design problems of TFTR, 3:25439 (CONF-771109- 


44) 
TFTR REACTOR/JOULE HEATING 
Ohmic Heating System for the TFTR Tokamak, 3:25505 (CONF- 
771029-173) 
TFTR REACTOR/LEAK DETECTORS 
Remote leak detection for the TFTR, 3:25566 (CONF-771029-160) 
TFTR REACTOR/LIMITERS 
Thermostructural and mechanical aspects of the TFTR plasma 
limiter design, 3:25466 (CONF-771029-158) 
TFTR REACTOR/MAGNET COILS 
Manufacturing aspects of toroidal field magnets for tokamak 
power reactors, 3:25479 (CONF-770842-16) 
TFTR coil case design, 3:25481 (CONF-771029-139) 
TFTR toroidal field coil design, 3:25482 (CONF-771029-154) 
TFTR REACTOR/MAINTENANCE 
TFTR remote maintenance, 3:25570 (CONF-771117-4) 
TFTR REACTOR/NEUTRAL ATOM BEAM INJECTION 
Development of the TFTR neutral beam injection system, 3:25523 
(CONF-771129-7) 
Possible neutral beam requirements for TFTR upgrades, 3:25515 
(CONF-770940-15) 
TFTR REACTOR/NEUTRAL BEAM SOURCES 
Design and fabrication of an ion accelerator for TFTR-type 
neutral beam systems, 3:25528 (LBL-6374) 
Facility for the testing of the TFTR prototype neutral beam 
injector, 3:25529 (LBL-6376) 
Negative-ion-based neutral beams and upgraded fusion devices 
(TFTR, MFTF), 3:25536 (UCRL-80405) 
Neutral beam injection system for the Tokamak Fusion Test 
Reactor, 3:25533 (UCRL-79707) 
Nuclear design calculations for the TFTR neutral beam injectors, 
3:25521 (CONF-771109-81) 





TFTR REACTOR/NEUTRON FLUX 


Rectangularly shaped large area plasma source, 3:25527 (LBL- 
6373) 


Tokamak Fusion Test Reactor neutral beam injection system 
vacuum chamber, 3:25532 (UCRL-79706) 
TFTR REACTOR/NEUTRON FLUX 
Two-dimensional neutronics analysis of the Tokamak Fusion Test 
Reactor, 3:25469 (CONF-771 109-79) 
TFTR REACTOR/NUCLEAR MATERIALS MANAG 
Handling of tritium at TFTR, 3:25541 (CONF-771029-140) 
REACTOR/PLASMA DIAGNOSTICS 
Design calculations for a neutron collimator for the TFTR, 
3:25394 (CONF-771 109-56) 
Diagnostic interface problems on TFTR, 3:25393 (CONF-771029- 


138) 
TFTR REACTOR/POWER SUPPLIES 
Experimental Fnegd reactor ohmic heating energy storage study, 
:25511 (WFPS-TME-038) 
Ohmic Heating System for the TFTR Tokamak, 3:25505 (CONF- 
771029-173) 
TFTR REACTOR/RADIATION HEATING 
Neutral beam heating of the TFTR vacuum vessel protective 
lates, 3:25474 (WFPS-TME-027) 
REACT pe og am 
eh oe Ce lies for the TFTR neutral beam line cryopanels, 
25565 (CONF-77 1029-159) 

TFTR REACTOR/REMOTE HANDLING EQUIPMENT 
TFTR remote maintenance, 3:25570 —" 117-4) 

TFTR REACTOR/TRITIUM RECOVE 
Handling of tritium at TFTR, 3:25541 (CONF-771029-140) 

TFTR REACT se ahh ge tag SYSTEMS 
Cryogenic s uppli ies for the TFTR neutral beam line cryopanels, 

3:25565 (CONF-77 1029-159) 
oS yn | system for TFTR neutral beam injectors, 3:25581 
RL-79708) 
venus system transient simulator and its application to TFTR, 
3:25568 (CONF-77 1029-162) 

TFTR REACTOR/VALVES 

TFTR tritium valve for pulsed gas feed, test results, 3:25517 
(CONF-771029-155) 

TFTR REACTOR/WALL LOADING 
Neutral beam heating of the TFTR vacuum vessel protective 

plates, 3:25474 (WFPS-TME-027) 

THALLIUM 187/BETA-PLUS DECAY 
Mass differences of proton-rich atoms near A = 116 and A = 190, 

3:25351 

THALLIUM 188/BETA-PLUS DECAY 

Mass — of proton-rich atoms near A = 116 and A = 190, 
3:25351 

THALLIUM 189/BETA-PLUS DECAY 

Mass differences of proton-rich atoms near A = 116 and A = 190, 
3:25351 

THALLIUM 190/BETA-PLUS DECAY 

= differences of proton-rich atoms near A = 116 and A = 190, 
:25351 

THALLIUM 191/BETA-PLUS DECAY 

— a of proton-rich atoms near A = 116 and A = 190, 
¢ 1 

THALLIUM 192/BETA-PLUS DECAY 

— — of proton-rich atoms near A = 116 and A = 190, 
:25351 

THALLIUM ALLOYS/CRYSTAL FIELD 

Crystal fields in PrXs(X = In,T1,Pb,Sn) intermetallic compounds 
with CusAu structure, 3:24653 

THEBAINE/BIOSYNTHESIS 

Role of 1,2-dehydroreticulinium ion in the biosynthetic conversion 
of reticuline to thebaine, 3:24783 

THEBAINE/PRECURSOR 

Role of 1,2-dehydroreticulinium ion in the biosynthetic conversion 
of reticuline to thebaine, 3:24783 

THERMAL CONDUCTION 
(Heat transfer by conduction.) 

THERMAL CONDUCTION/MONTE CARLO METHOD 
Monte Carlo method of solving heat conduction problems, 

3:24897 (ORNL/NUREG/CSD-3) 

THERMAL CONDUCTIVITY/MEASURING METHODS 
Thermal conductivity of mercury vapor, 3:24691 (COO-3027-31) 
——— waned of mercury vapor to 1000 C, 3:24692 (COO- 

THERMAL DECOMPOSITION 

See PYROLYSIS 

THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Observations of Crassostrea virginica cultured in the heated 
effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 

THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Observations of Crassostrea virginica cultured in the heated 

effluent and discharged radionuclides of a nuclear power 
reactor, 3:25153 (PB-271841) 
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THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Drift-modeling and monitoring comparisons, 3:25100 (CONF- 
770151-5) 
THERMAL EFFLUENTS/FLUID FLOW 
Buoyant surface jets discharged into a strong crossflow. Final 
research report, 3:25155 (PB-270455) 
THERMAL EFFLUENTS/HEAT RECOVERY 
Thermal “pollution” control treatment, recycle, and disposal of 
waste heat, 3:23654 
THERMAL EFFLUENTS/WASTE DISPOSAL 
Thermal “pollution” control treatment, recycle, and disposal of 
waste heat, 3:23654 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Development of a thermal storage heater for a closed Brayton 
cycle engine, 3:24112 
Device of absorbing, storing, and desorbing heat (Patent), 3:24111 
High temperature thermal energy storage system, NazSO, + SOs 
reversible NazS207, 3:24114 
Solar pilot plant: Phase I. Conceptual design report. Thermal 
storage subsystem research experiment. CDRL item No. 5, 
3:23407 (TID-27775) 
Ventilation system with thermal energy recovery (Patent), 3:24479 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
a salt thermal energy storage for utility peaking loads, 
3:23655 
THERMAL ENERGY STORAGE EQUIPMENT/FEASIBILITY 
STUDIES 
Large-scale thermal storage in rock: construction, utilization, and 
economics, 3:24118 
THERMAL ENERGY STORAGE EQUIPMENT/HEAT 
EXCHANGERS 
Design of a sodium sulfate decahydrate heat exchanger for 
coolness storage, 3:24113 
THERMAL ENERGY STORAGE EQUIPMENT/HEAT 
LOSSES 
Design method for heat loss calculation for in-ground heat storage 
tanks, 3:24109 (COO/2939-3) 
THERMAL ENERGY STORAGE EQUIPMENT/MATERIALS 
—e of metal fluoride thermal energy storage materials, 
:2411 
Se ENERGY STORAGE EQUIPMENT/MOLTEN 


Latent heat thermal energy storage systems above 450°C, 3:24115 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Development of a practical photochemical energy storage system 
(Photosensitized conversion of norbornadiene to 
quadricyclene), 3:23469 (CONF-761 134-) 
THERMAL ENERGY STORAGE EQUIPMENT/SAFETY 
Safety considerations for high temperature thermal energy storage 
in fluoride salts, 3:24117 
Study of safety aspects of high-temperature thermal-energy 
storage systems. Final report, 1 July 1975-31 December 1976, 
3:24110 (TID-27940) 
THERMAL INSULATION 
Thermal insulation for prestressed concrete pressure vessels of 
water-cooled nuclear reactors (Patent), 3:23945 
THERMAL INSULATION/DEMAND FACTORS 
Supply response to residential insulation retrofit demand, 3:24467 
PB-270445) 
THERMAL INSULATION/ECONOMICS 
Successful use of polystyrol foam plastics as an insulating material 
in the construction and renovation of buildings, 3:24418 
THERMAL INSULATION/INSTALLATION 
Handbook of weatherization practices, 3:24445 (PB-270452) 
THERMAL INSULATION/MARKET 
Supply response to residential insulation retrofit demand, 3:24467 
(PB.27 70445) 
THERMAL INSULATION/PERFORMANCE 
Polyurethane foam plastics for thermal insulation in walls and 
roofs, 3:24413 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Program of hydrological studies of the Zarnowieckie lake and the 
prognosis of the changes resulting from the operation of atomic 
and pump-storage power stations, 3:25154 
THERMAL POLLUTION/GLOBAL ASPECTS 
Further studies of the impact of waste heat release on simulated 
global climate: Part 2, 3:25101 (RM-77-34) 
ERMAL POWER PLANTS 


See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/BIOMASS PLANTATIONS 
Photosynthesis energy factory: analysis, synthesis, and 
demonstration, 3:23392 
THERMAL POWER PLANTS/COOLING PONDS 
Economic impact of proposed thermal discharge standard for 
Lake Sangchris, 3:23599 (PB-270981) 
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THERMAL POWER PLANTS/COOLING SYSTEMS 
Economic impact of pr ee thermal discharge standard for 
Lake Sangchris, 3: 33509 (PB-270981) 
THERMAL POWER PLANTS/COOLING TOWERS 
Effective increase of the lifetime of the reinforced concrete 
sheaths of cooling towers, 3:23602 
Probable loss of production at three locations, due to temperature 
changes, wind, and inversions, 3:23601 (TID-27916) 
Renovation of power plant cooling tower blowdown for recycle 
by evaporation: crystallization with interface enhancement. 
Final report, 1 August 1974-31 May 1976, 3:23600 (PB-271022) 
THERMAL POWER PLANTS/CORROSION PROTECTION 
Corrosion protection of steam power plants with the aid of 
hydrogen peroxide, 3:23628 
THERMAL POWER PLANTS/DESIGN 
Final report for low pressure tests of the CPU-400 pilot plant, 
3:23616 (PB-271128) 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Power plant siting in the United States (Summary of state laws), 
3:25135 (NP-22468) 
Refuse to power, 3:23615 (NP-22375) 
THERMAL POWER PLANTS/ENVIRONMENTAL IMPACTS 
Comparison of the effects of nuclear power plants and thermal 
power plants on the environment. Review, 3:25102 
Simulation of chlorinated water discharges from power plants on 
estuaries and rivers, 3:25136 (CONF-771109-75 
THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Solid-fuel gas turbine for industrial energy production, 3:23618 
THERMAL POWER PLANTS/FEEDWATER 
Water chemical characteristics of a power unit with a modern heat 
extraction turbine, 3:23636 
THERMAL POWER PLANTS/GAS TURBINES 
Analytical investigation of thermal barrier coatings on advanced 
power generation gas turbines, 3:23624 (N-77-27495) 
Design and construction of helium turbines, helium compressors, 
and helium turbine power plants, 3:23638 (DOE-tr-33) 
THERMAL POWER PLANTS/HEAT STORAGE 
Procedure and facilities for the seasonal storage and utilization of 
hot waters particularly from thermal and nuclear plants 
generating electricity (Patent), 3:23910 
THERMAL POWER PLANTS/INTAKE STRUCTURES 
Air-water fish barrier for an 80 m*/sec water flow rate, 3:23637 
(ORNL -tr-4486) 
THERMAL POWER PLANTS/LEGAL ASPECTS 
Power plant siting in the United States (Summary of state laws), 
3:25135 (NP-22468) 
THERMAL POWER PLANTS/NATURAL DRAFT COOLING 
TOWERS 
Natural draft dry-type cooling tower for steam power plants 
(Patent), 3:23605 
THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 
—— salt thermal energy storage for utility peaking loads, 
:23655 
THERMAL POWER PLANTS/ON-LINE CONTROL SYSTEMS 
Wide range system for transferring steam generator and turbine 
operation between computers in a multiple turbine computer 
control system (Patent), 3:23625 
THERMAL POWER PLANTS/REFUSE DERIVED FUELS 
Municipal waste is a neglected energy source, 3:24560 
Refuse to power, 3:23615 (NP-22375) 
THERMAL POWER PLANTS/SITE SELECTION 
Power plant siting in the United States (Summary of state laws), 
3:25135 (NP-22468) 
THERMAL POWER PLANTS/STEAM GENERATORS 
Industrial technique (Patent), 3:23626 
THERMAL POWER PLANTS/STEAM TURBINES 
Analytical modeling of helical screw turbines for performance 
prediction, 3:23640 
Feedwater preheater with two steam chambers (Patent), 3:23627 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Power plant reject heat utilization: an assessment of the potential 
for wide-scale implementation, 3:24478 (ORNL/TM-5841) 
Thermal “pollution” control treatment, recycle, and disposal of 
waste heat, 3:23654 
THERMAL REACTORS 
See also GA STANDARD REACTOR 
THERMAL REACTORS/FISSION PRODUCTS 
Fission product data for thermal reactors. Part 2. Users manual for 
EPRI-CINDER code and data, 3:23914 (LA-6746-MS) 
THERMAL REACTORS/REACTOR KINETICS 
Fission product data for thermal reactors. Part 2. Users manual for 
EPRI-CINDER code and data, 3:23914 (LA-6746-MS) 
THERMAL STRESSES/COMPUTER CALCULATIONS 
Thermoelastic analysis of waste-container sleeve. Technical 
memorandum report RSI-0008, 3:23197 (ORNL/SUB-3706/5) 
THERMAL WATERS/CHEMICAL COMPOSITION 
Change of chemical characteristics of thermal water by the 
intrusion of sea water. III. Chemical characteristics of thermal 


THERMONUCLEAR DEVICES 


water and mixing ratio of sea and underground water in Ito Hot 
Springs, 3:23497 

Characteristics and flow of chemical composition of ground water 
in geothermal field, 3:23495 

Gaseous components and calcareous deposit in the thermal water 
at Shirahama spa, 3:23496 

Geothermal water flow in the Onuma geothermal reservoir, 
3:23476 

Variation in concentration of hot spring water by the reaction of 
rock with continuous flow of hot spring water of the Tamagawa 
Hot Springs, 3:23547 

THERMAL WATERS/FLUID FLOW 

Geothermal water flow in the Onuma geothermal reservoir, 

3:23476 
THERMAL WATERS/GEOCHEMICAL SURVEYS 

Geochemical interpretation of bore drilled for thermal water by a 

divine message, 3:23494 
THERMAL WATERS/ROCK-FLUID INTERACTIONS 

Characteristics and flow of chemical composition of ground water 
in geothermal field, 3:23495 

Variation in concentration of hot spring water by the reaction of 
rock with continuous flow of hot spring water of the Tamagawa 
Hot Springs, 3:23547 

THERMIONIC CONVERTERS/ENVIRONMENTAL IMPACTS 

Development status and environmental hazards of several 

candidate advanced energy systems, 3:23610 
THERMIONIC CONVERTERS/RESEARCH PROGRAMS 

Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 

ERDA/NASA advanced thermionic technology program. 
Progress report No. 27, 3:24378 (COO-3056-29) 

ERDA/NASA Advanced Thermionic Technology Program. 
Progress report No. 26, 3:24377 (COO-3056-28) 

THERMIONIC DIODES 

(A device through which current may pass by virtue of thermionic 
emission of electrons or ions or both.) 

Sandia's recent results in particle beam research, 3:25547 (SAND- 
77-1369C) 

THERMOCHEMICAL HEAT STORAGE 

Development of a practical photochemical energy storage system 
(Photosensitized conversion of norbornadiene to 
quadricyclene), 3:23469 (CONF-761134-) 

Metal hydride HYCSOS system for solar heating, cooling and 
energy conversion (Hydride Conversion and Storage System), 
3:23470 (CONF-761 134-) 

THERMOCHEMICAL HEAT STORAGE/FEASIBILITY 

STUDIES 

Thermo-chemical energy conversion and storage (Vapor phase 
—— of benzene to cyclohexane), 3:24119 (CONF- 
761134-) 

THERMOCHEMICAL PROCESSES/EFFICIENCY 

Irreversibilities in thermochemical cycles for hydrogen production 
by water decomposition, 3:23269 

THERMOCHEMICAL PROCESSES/FEASIBILITY STUDIES 

Feasibility studies of chemical reactions for thermochemical water 
splitting cycles of the iron-chlorine, iron-sulfur, and manganese- 
sulfur families, 3:23270 

THERMOELECTRIC GENERATORS/ENVIRONMENTAL 

IMPACTS 

Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 

THERMOELECTRIC GENERATORS/MATERIALS 

Justification for substituting TRA CON 2212 epoxy for Epon 828 
epoxy in the fabrication of 75 mW (B) thermoelectric modules, 
3:23240 (GA-A-14722) 

THERMOELECTRIC GENERATORS/PERFORMANCE 

TESTING 

Master test plan for the MB-75 mW (B) generators, 3:23235 (GA- 
A-14717 

THERMOELECTRIC GENERATORS/RELIABILITY 

MB-M75 (B) radioisotope thermoelectric generator reliability 
analysis, 3:23238 (GA-A-14724) 

THERMOELECTRIC GENERATORS/RESEARCH 

PROGRAMS 

Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 

General Atomic, Los Alamos Scientific Laboratory, Department 
of Energy, interface document for the MB-75 mW (B) program 
initial draft, 3:23237 (GA-A-14719) 

MB-75 mW (B) program plan, 3:23234 (GA-A-14716) 

THERMOELECTRIC GENERATORS/SERVICE LIFE 

Prediction of thermoelectric battery power and voltage for a 15 

year lifetime MB-75 mW (B) battery, 3:23236 (GA-A-14718) 
THERMOLUMINESCENT DOSEMETERS/SENSITIVITY 

Meeting regulatory standards with BeO ceramic TLD, 3:24972 

(CONF-7801 10-2) 
THERMONUCLEAR DEVICES 
See also STELLARATORS 





THERMONUCLEAR DEVICES/ATOM COLLISIONS 


TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/ATOM COLLISIONS 
— —— data for controlled thermonuclear fusion devices, 


THERMONUCLEAR DEVICES/ELECTRONIC CIRCUITS 
Nuclear fusion device (Patent), 3:25513 
THERMONUCLEAR DEVICES/INFORMATION NEEDS 
Atomic — data for controlled thermonuclear fusion devices, 
2540 


3: 
THERMONUCLEAR DEVICES/MAGNET COILS 
Coil for a nuclear fusion device (Patent), 3:25495 
THERMONUCLEAR DEVICES/POWER SUPPLIES 
High-voltage high-current breaker and closer for power systems 
with inductive storage devices, 3:25512 (UCRL-Trans-11310) 
THERMONUCLEAR LS/FEASIBILITY STUDIES 
Exploratory studies of high-efficiency advanced-fuel fusion 
reactors. Annual a , February 1977, 3:25524 (EPRI-ER-581) 
THERMONUCLEAR FUELS/IMPLOSIONS 
High performance inertial fusion targets, 3:25550 (UCRL-79373) 
—— on beam acceleration and transport, 3:25548 (SAND-77- 
1 
THERMONUCLEAR FUELS/INVENTORIES 
Tritium cycle in a thermonuclear power reactor, 3:25539 
ae FUELS/LASER IMPLOSIONS 
Scalin ioe exploding pusher tar, a 3:25555 (UCRL-79834) 
GNITIO 
ve adiabatic ou focusing of intense ion beams for the ignition of 
thermonuclear microexplosion, 3:25560 
THERMONUCLEAR IGNITION/FEASIBILITY STUDIES 
— on results in particle beam research, 3:25547 (SAND- 
-1 
THERMONUCLEAR IGNITION/HEAVY ION 
ACCELERATORS 
Applications of induction linac technology to heavy ion fusion, 
3:25545 (LBL-6453) 
THERMONUCLEAR IGNITION/PARTICLE BEAMS 
Sandia’s recent results in particle beam research, 3:25547 (SAND- 
77-1369C) 
THERMONUCLEAR IGNITION/RESEARCH PROGRAMS 
Sandia's recent results in particle beam research, 3:25547 (SAND- 
77-1369C) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
GAC-ANL TNS scoping studies. Status report for Fy-77, October 
1, 1976-September 30, 1977. Volume X. ‘is support: 
facility talon, 3:25443 (GA-A-14614(Vol.10 
Thermal analysis of conduction cooled ae Son, a fusion 
reactors, 3:25514 (BNL-23410) 
ee REACTOR COOLING SYSTEMS/ 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:25438 (CONF-771029-194) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
MATERIALS TESTING 
Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 


Magnetic fusion energy annual report, July 1975-September 1976, 
3:25448 (UCRL-50002-76) 
THERMONUCLEAR REACTOR MATERIALS/ 
PERFORMANCE TESTING 
Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
THERMONUCLEAR REACTOR MATERIALS/RADIATION 
EFFECTS 
Temperature and displacement transients in inertial confinement 
fusion first-walls, 3:25578 (SAND-77-1055C(Draft)) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/EROSION 
Erosion of different first wall and limiter materials by low energy 
hydrogen ions, 3:24724 (EUR-5602) 
THERMONUCLEAR REACTOR WALLS/HYDRAULICS 
Thermal hydraulic analyses of two fusion reactor first wall/ 
blanket concepts, 3:25467 (CONF-771029-178) 
Thermal stress and creep fatigue limitations in first wall design, 
3:25468 (CONF-77 1056-8) 
THERMONUCLEAR REACTOR WALLS/MATERIALS 
TESTING 


Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Surface structure after high dose light ion bombardment, 3:24723 
(EUR-5602) 
bh eames REACTOR WALLS/RADIATION 
Neutral beam heating of the TFTR vacuum vessel protective 
plates, 3:25474 (WFPS-TME-027) 
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THERMONUCLEAR REACTOR WALLS/SPUTTERING 
Sputtering calculations with the discrete ordinated method, 
-? 25569" (CONF-771 109-60) 
Surface — after high dose light ion bombardment, 3:24723 


(EUR-5602) 
THERMONUCLEAR REACTOR WALLS/THERMAL 
STRESSES 
Thermal stress and a fatigue limitations in first wall design, 
3:25468 (CONF-77 1056-8) 
THERMONUCLEAR REACTOR WALLS/ 
THERMODYNAMIC PROPERTIES 
Thermal hydraulic anal — of two fusion reactor first wall/ 
ees one ts, 3: ae 7 oo 771029-178) 


(For use in cases tg poor ay . i either hypothetical or real 
thermonuclear reactors are di 
See also E-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/ELECTRIC GENERATORS 
YY a fast discharge homopolar generator, 3:25510 (ORO-5594- 


Homopo y(GRO.5594-7) development at the University of Texas, 
:25 
THERMONUCLEAR REACT ORS/ENGINEERING 
Engineering aspects of magnetic confinement fusion power 
evelopment, 3:25462 
THERMONUCLEAR REACTORS/FIRST WALL 
Sensitivity of the first-wall radiation damage to fusion reactor 
blanket composition, 3:25473 (ORNL/TM-6105) 
THERMONUCLEAR REACTORS/GRAP: 
Radiation effects in graphite related to its application in fusion 
reactors, 3:25574 EUR- 5602) 
THERMONUCLEAR REACTORS/MEETINGS 
1976 ASME-ANS international conference on advanced nuclear 
energy systems, 3:23711 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 
Transport and reactor theory. Progress report, July 1-September 
30, 1977, 3:23915 (LA-7025-PR) 
THERMONUCLEAR REACTORS/PHYSICAL RADIATION 
E 


FFECTS 
Sensitivity of the first-wall radiation damage to fusion reactor 
blanket composition, 3:25473 (ORNL -6105) 
THERMONUCLEAR REACTORS/REACTOR KINETICS 
Trends in theoretical calculation of dosimetry and gas production 
— ~ tar for FBR'’s, LWR’s, and MFE’s, 3:23913 (HEDL- 
A-1269) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Fusion reactor development in Japan, 3:2 
Laser solenoid: an alternate use of lasers in fusion power, 3:25458 
THERMONUCLEAR REACTORS/SOLENOIDS 
Laser —— an alternate be of lasers in fusion power, 3:25458 
Ss 


See NUCLEAR WEAPONS 
THORIUM/METABOLISM 
aT thorium decorporation: a review, 3:25198 (COO- 
2-1 
THORIUM/THERMODYNAMIC PROPERTIES 
Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
THORIUM 229 TARGET/NEUTRON REACTIONS 
Neutron s) rp Progress report, 1 October 1976-30 
September 1977 (Summary of research progress in neutron 
ae at the Columbia ae Department o 
Mechanical and Nuclear Engineering), 3:25363 (COO-2176-45) 
THORIUM 230 
Paleomagnetism and eet age estimates for Late Brunhes 
polarity tr :252 
THORIUM | TARGET NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
THORIUM 232/DAUGHTER PRODUCTS 
Considerations in measuring trace radionuclides in soil samples by 
L x-ray detection, 3:25112 (CONF-771023-20) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 
THORIUM 233 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The 
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Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol.15)(Pt.D)) 
THORIUM BASE ALLOYS/THERMODYNAMIC PROPERTIES 
Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
THORIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
THORIUM CYCLE/ECONOMICS 
Interim report on core physics and fuel cycle analysis of the 
pebble bed reactor power plant concept, 3:23778 (ORNL/TM- 


6142) 
THORIUM CYCLE/PLANNING 
Thorium assessment study quarterly progress report, third quarter 
fiscal 1977, 3:23738 (ORNL/TM-6025 
THORIUM ORES/RADIOMETRIC SURVEYS 
Radiometric survey using thermoluminescence dosimetry in the 
Cerro Impacto (Venezuela) thorium deposit, 3:23124 
THORIUM OXIDES/FUEL DENSIFICATION 
— intragranular densification of oxide fuels (AWBA 
velopment Program), 3:23852 (WAPD-TM-1293) 
THORIUM OXIDES/GELATION 
Gelation of small diameter, thoria sol microspheres in non-flowing 
alcohols, 3:24813 (ORNL-MIT-95) 
THORIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
THULIUM 169 TARGET/NEUTRON REACTIONS 
Fast neutron capture cross sections of Tm, '"Ir, Ir, and 
187 uy for 3 = E/sub n/ = 2000 keV, 3:25358 (LA-7024-MS) 
THULIUM ALLOYS/CRYSTAL FIELD 
Crystal electric fields in rare-earth Ale compounds, 3:24671 
THULIUM ALLOYS/EXCHANGE INTERACTIONS 
ESR of impurity as a probe for the host exchange interaction in 
Tm Van-Vleck compounds, 3:24655 
THULIUM ALLOYS/SPIN WAVES 
Spin waves and central modes in crystal field systems, 3:24663 
THULIUM COMPOUNDS/JAHN-TELLER EFFECT 
eh Jahn-Teller effect studied by neutron scattering, 
3:24662 


THULIUM COMPOUNDS/NEUTRON DIFFRACTION 
Cooperative Jahn-Teller effect studied by neutron scattering, 
3:24662 
THULIUM PHOSPHIDES/EXCHANGE INTERACTIONS 
ESR of impurity as a probe for the host exchange interaction in 
Tm Van-Vleck compounds, 3:24655 
THYMINE/PHOTOLYSIS 
Formation of a thymine photoproduct in transforming DNA by 
near ultraviolet irradiation, 3:25179 
TIME-OF-FLIGHT SPECTROMETERS/DESIGN 
Design study of a time of flight small-angle diffractometer for a 
pulsed neutron source, 3:24974 (CONF-771077-4) 
TIN/BIOLOGICAL EFFECTS 
Effects of mercury and tin on frustular ultrastructure of the marine 
diatom, Nitzschia liebethrutti, 3:25209 
TIN/PION MINUS REACTIONS 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
TIN/PION PLUS REACTIONS 
Measurement of inclusive muon pair production by 225-GeV/c 
a*, 7, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
TIN/PROTON REACTIONS 
Measurement of inclusive muon pair production by 225-GeV/c 
ar*, 7, and proton beams with a large acceptance 
spectrometers (Cross sections, 225 GeV/c, tables), 3:25299 
(COO-3072-81) 
TIN ALLOYS 
See also TIN BASE ALLOYS 
TIN ALLOYS/CHEMICAL VAPOR DEPOSITION 
Process of deposition of films of an intermetallic and 
superconducting compound of niobium-tin on a base (French 
patent), 3:24640 (LA-tr-77-91) 
Process of producing films from a niobium-tin intermetallic 
rconducting compound (French patent), 3:24641 (LA-tr-77- 
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TIN ALLOYS/CRITICAL CURRENT 
Fabrication of superconducting wire composites by directional 
solidification. Yearend — on project, 3:24634 (IS-4280) 
TIN ALLOYS/CRYSTAL FIELD 
Crystal fields in PrXs(X = In,T1,Pb,Sn) intermetallic compounds 
with CusAu structure, 3: 24653 
Crystal field and physical properties of RX3 compounds, 3:24675 
—— Coulomb scattering of conduction electrons in (LaPr)Sns, 
124674 


TNS REACTOR/ECONOMIC DEVELOPMENT 


Neutron crystal-field spectroscopy in PrSns, 3:24652 
TIN ALLOYS/FABRICATION 
Fabrication of superconducting wire composites by directional 
solidification. Yearend report on project, 3:24634 (IS-4280) 
TIN ALLOYS/MECHANICAL PROPERTIES 
Designer's guide to the mechanical properties and fracture 
toughness of titanium 6A1-6V-2Sn, 3:24683 (SAND-77-1202) 
TIN BASE ALLOYS/ANTIFERROMAGNETISM 
Short range Van Vleck antiferromagnetism in superconducting 
—— 1-y/Tb/sub y/Sns detected by neutron scattering, 


3:24702 
TIN BASE ALLOYS/KNIGHT SHIFT 
Low temperature NMR Knight shift studies in SmSns, 3:24706 
TIRES/RECYCLING 
Cryogenic embrittlement of rubber, 3:24547 
TITANATES/DIELECTRIC PROPERTIES 
Dielectric characteristics of PZT 95/5 ferroelectric ceramics at 
high pressures, 3:24736 (GEPP-308) 
TITANIUM/EROSION 
Erosion of different first wall and limiter materials by low energy 
hydrogen ions, 3:24724 (EUR-5602) 
TITANIUM/HYDRIDATION 
Tritium storage development. Progress report No. 12, April-June 
1977 (In metal hydride; polymer impregnated tritiated 
concrete), 3:23194 (BNL-50733) 
TITANIUM/ION-ATOM COLLISIONS 
Cross sections for charge transfer between mercury ions and other 
metals. Final report, June 1973-April 1977 (1 to 5000 eV), 
3:25278 (N-77-27890) 
TITANIUM 48/HIGH SPIN STATES 
“5 Sc(a,p)**Ti reaction (3513 MeV, angular distribution), 3:25345 
(TID-27909) 
TITANIUM ALLOYS 
See also ALLOY-TZM 
TITANIUM BASE ALLOYS 
UDIMET ALLOYS 
TITANIUM ALLOYS/PERFORMANCE TESTING 
Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
TITANIUM ALLOYS/PRODUCTION 
New melting techniques for the production of hydriding grade 
FeTi, 3:24633 (CONF-761 134-) 
TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Designer's guide to the mechanical properties and fracture 
toughness of titanium 6A1-6V-2Sn, 3:24683 (SAND-77-1202) 
TITANIUM HYDRIDES/CRYSTAL FIELD 
Crystal field effects on hydrogen in transition metals, 3:24732 
TITANIUM HYDRIDES/ELECTRONIC STRUCTURE 
Engel-Brewter correlation applied to the formation of metal 
hydrides, 3:24707 (CONF-761134-) 
TITANIUM HYDRIDES/LEACHING 
Tritium storage development. Progress report No. 12, April-June 
1977 (In metal hydride; polymer impregnated tritiated 
concrete), 3:23194 (BNL-50733) 
TIWI GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal development in the Philippines, 3:23517 
TMX DEVICES/REACTOR MAINTENANCE 
Remote servicing features of two new mirror fusion reactors, 
3:25579 (UCRL-79420) 
TMX DEVICES/REMOTE CONTROL 
Remote servicing features of two new mirror fusion reactors, 
3:25580 (UCRL-79420(Rev. 1)) 
TNS REACTOR/BEAM INJECTION HEATING 
Injection scenarios for TNS, 3:25520 (CONF-771 109-74) 
TNS REACTOR/BREEDING BLANKETS 
Thermal analysis of conduction cooled blankets for fusion 
reactors, 3:25514 (BNL-23410) 
TNS REACTOR/CONTAINERS 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume VI. Plasma 
chamber, 3:25442 (GA-A-14614(Vol.6)) 
Structural design considerations for a free standing ITR vacuum 
vessel, 3:25576 (GA-A-14649) 
TNS REACTOR/DECISION MAKING 
Approach to decision modeling for an ignition test reactor, 
3:25454 (WFPS-TME-066) 
TNS REACTOR/DESIGN 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume VI. Plasma 
chamber, 3:25442 (GA-A-14614(Vol.6)) 
Parametric investigation of TNS conceptual designs, 3:25444 (GA- 
A-14637) 
TNS REACTOR/DIVERTORS 
Consideration of bundle divertors for TNS, 3:25477 
Westinghouse compact poloidal divertor reference design, 3:25475 
(WFPS-TME-042) 
TNS REACTOR/ECONOMIC DEVELOPMENT 
Reactor system size and cost trends for TNS Tokamaks, 3:25457 





TNS REACTOR/ELECTRONIC CIRCUITS 


TNS REACTOR/ELECTRONIC CIRCUITS 

Electrical design of TNS, 3:25490 (WFPS-TME-065) 

TNS REACTOR/MAGNET COILS 

Electrical design of TNS, 3:25490 (WFPS-TME-065) 

Equilibrium field coils and free-boundary equilibrium 
considerations for TNS, 3:25484 (CONF-771 109-59) 

Equilibrium field coils and free-boundary equilibrium 
considerations for TNS, 3:25489 

TNS REACTOR/MAGNETIC FIELD CONFIGURATIONS 

Toroidal field ripple effects in TNS design, 3:25480 (CONF- 
771029-64) 

TNS REACTOR/MAINTENANCE 

GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume VII. Remote 
maintenance system, 3:25575 (GA-A-14614(Vol.7)) 

TNS REACTOR/MATERIALS HANDLING 

Fuel handling system for TNS, 3:25543 

Tritium handling trade studies and design options for the GA/ 
ANL TNS, 3:25525 (GA-A-14640) 

Tritium systems preliminary design for TNS, 3:25540 (CONF- 
771029-85) 

TNS REACTOR/MATHEMATICAL MODELS 

Approach to decision modeling for an ignition test reactor, 
3:25454 (WFPS-TME-066) 

TNS REACTOR/MECHANICAL STRUCTURES 

Structural design considerations for a free standing ITR vacuum 
vessel, 3:25576 (GA-A-14649) 

TNS REACTOR/NEUTRAL ATOM BEAM INJECTION 

Fueling profile sensitivities of trapped particle mode transport for 
TNS, 3:25537 

Injection scenarios for TNS, 3:25520 (CONF-771 109-74) 

TNS REACTOR/PLANNING 

Decision model for TNS design strategy, 3:25456 

Draft program plan for TNS: the next step after the tokamak 
fusion test reactor. Part I. Summary, 3:25445 (ORNL/TM-5982) 

Draft program plant for TNS: The Next Step after the tokamak 
fusion test reactor. Part III. Project specific RD and D needs, 
3:25452 (WFPS-TME-044) 

Draft program plan for TNS: The Next Step after the Tokamak 
Fusion Test Reactor. Part II. R and D needs assessment, 
3:25446 (ORNL/TM-5983) 

GAC-ANL TNS scoping studies. Status report for Fy-77, October 
1, 1976-September 30, 1977. Volume X. Engineering support: 
facility studies, 3:25443 (GA-A-14614(Vol.10)) 

= — the next step in confinement fusion beyond TFTR, 


TNS REACTOR/PLASMA HEATING 
ORNL-TNS/PEPR overall heating requirements, 3:25382 
(CONF-771213-3) 
TNS REACTOR/PLASMA SIMULATION 
i profile sensitivities of traj Eh particle mode transport to 
3:25522 (CONF-771109- 
TNS REACTOR/POWER SUPPLIES 
GAC-ANL TNS scoping studies. Status report for Fy-77, October 
1, 1976-September 30, 1977. Volume X. Engineering support: 
facility studies, 3:25443 (GA-A-14614(Vol.10)) 
Hybrid equilibrium field coils for the ORNL TNS, 3:25507 
(CONF-77 1029-192) 
TNS REACTOR/RADIOACTIVE WASTE DISPOSAL 
GAC-ANL TNS scoping studies. Status report for Fy-77, October 
1, 1976-September 30, 1977. Volume X. Engineering support: 
facility studies, 3:25443 (GA-A-14614(Vol.10)) 
TNS REACTOR/REACTOR START-UP 
ORNL TNS program: microwave start-up of tokamak plasmas 
near electron cyclotron and upper hybrid resonances, 3:25447 
(ORNL/TM-6112) 
TNS REACTOR/REMOTE HANDLING 
GAC-ANL TNS scoping studies. Status report for Fy-77, October 
1, 1976-September 30, 1977. Volume X. Engineering support: 
facility studies, 3:25443 (GA-A-14614(Vol.10)) 
TNS REACTOR/REMOTE HANDLING EQUIPMENT 
GAC-ANL TNS scoping studies. Status report for FY-77, 
October 1, 1976-September 30, 1977. Volume VII. Remote 
maintenance system, 3:25575 (GA-A-14614(Vol.7)) 
TNS REACTOR/RESEARCH PROGRAMS 
TNS program: The Next Step in confinement fusion beyond 
, 3:25440 (CONF-77 1109-66) 
TNS REACTOR/SPECIFICATIONS 
GAC-ANL TNS scoping studies. Status report for Fy-77, October 
1, 1976-September 30, 1977. Volume X. Engineering support: 
facility studies, 3:25443 (GA-A-14614(Vol.10)) 
TNS REACTOR/SYSTEMS ANALYSIS 
Paeaes) investigation of TNS conceptual designs, 3:25444 (GA- 
A- 
TNS REACTOR/TECHNOLOGY ASSESSMENT 
Design related RD and D assessment for TNS, 3:25453 (WFPS- 
TME-054) 
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Draft pro lan for TNS: The Next Step after the Tokamak 
ed ‘est Reactor. Part II. R and D needs assessment, 
3:25446 (ORNL/TM-5983) 

Plasma engineering innovations for the ORNL TNS reactor, 

a 25437 (CONF-771029-146) 


considerations for an ignition test reactor: The 
nee sec me ene TFTR, 3:25441 (CONF-771109-76) 
NUCLEAR FUELS 
"Fuci rofile sensitivities ra ee 
rah ree Se oy 
TNS RE CTOR/THERMONU: 


Seceitivity of ignition in TNS to i 
transport processes, 3:25516 (CONF- 9-87) 
ar) radius start-up for a TNS plasma, 3:25436 (CONF-771029- 


TNS REACTOR/TRAPPED-PARTICLE INSTABILITY 
netNe — sensitivities of tra re particle mode transport to 


particle mode transport to 


:25522 rae yy -771 109-6 


“Sie of labeled compounds (#5C, *°N), 3:25161 (LA-6898-PR) 
TOBACCO/PHOTOSYNTHESIS 


Synthesis of labeled compounds (?°C, #°N), 3:25161 (LA-6898-PR) 
DEVICES 


TO 
See also DOUBLET-3 DEVICE 
TFR TOKAMAK 
TOKAMAK DEVICES/ACOUSTIC HEATING 
ey, of nn sneocen / heating in tokamak under plasma 
ermonuclear parameters, 3:25391 
Dynamics of high-frequency power transmission in tokamak 
device at plasma magneto-sound heating, 3:25390 
TOKAMAK DEVICES/ELECTROMAG FIELDS 
EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry. User’s manual, 
3:25487 (UCID-17621) 
TOKAMAK DEVICES/ION TEMPERATURE 
10-channel neutral particle energy analyser for measurements of 
ion temperatures on tokamak plasmas, 3:25401 
TOKA. DEVICES/MAG COILS 
Coil for nuclear fusion aj tus mn Onan 3:25496 
TOKAMAK DEVICES, ABILITY 
Influence of finite Larmor roe ao “oe resistive tearing mode 
in the low-beta, compressible limit, 3:25417 
TOKAMAK DEVICES/SPECIFICATIONS 
Torus type of nuclear fusion device (Patent), 3:25463 
TYPE REACTORS/CONTAINERS 
Structural design considerations for a free standing ITR vacuum 
vessel, 3:25576 (GA-A-14649) 
TOKAMAK TYPE REACTORS/CRYOGENICS 
Cryogenic complex of the Tokamak-7 device, 3:25585 
TOKAMAK TYPE REACTORS/DESIGN 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:25438 (CONF-771029-194) 
Parametric investigation of TNS conceptual designs, 3:25444 (GA- 
A-14637) 
TOKAMAK TYPE REACTORS/DIVERTORS 
Consideration of bundle divertors for TNS, 3:25477 
Westin, a compact poloidal divertor reference design, 3:25475 
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TOKAMAK TYPE REACTORS/ECONOMIC DEVELOPMENT 
Reactor system size and cost trends for TNS Tokamaks, 3:25457 
TOKAMAK TYPE REACTORS/ELECTRIC CURRENTS 
Neoclassical current in a toroidally-confined multispecies plasma, 
3:25385 (PPPL-1409) 
TOKAMAK TYPE ee ree GENERATORS 
Circuit and magnetic analysis for a system of Faraday rotator coils 
driven by a two-spool, four-rotor homopolar generator, 3:25500 
(CONF-771029-119) 
Design, fabrication, <3 testing of a fast discharge homopolar 
machine (FDX), 3:25498 (CONF-771029-117) 
Electromagnetic torques and forces due to misalignment effects 
and eddy currents in the homo aos pee power supply 
0 = i183) Experimental To (TEXT), 3:25499 (CONF- 
71029-11 
System engineering and design of a pulsed homopolar generator 
power su upply for the Texas Experimental Tokamak, 3:25497 
(CONF-771029-114) 
TOKAMAK TYPE REACTORS/ELECTRICAL EQUIPMENT 
Activities of the Dutch electro industry (Holec) in the field of 
power a for Tokamak devices for nuclear fusion, 3:25582 
TOKAMAK TYPE REACTORS/FIRST WALL 
Tokamak first-wall coating program development, 3:25577 
(SAND-77-1027) 
TOKAMAK TYPE REACTORS/FUEL CYCLE 
Tritium cycle in a thermonuclear power reactor, 3:25539 
TOKAMAK TYPE REACTORS/HIGH-FREQUEN 
HEATING 


Investigations in plasma dynamics. Annual progr 
September 15, 1976-September 15, 1977, 3:25383 $3 (COO- 3004-23) 
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Possibility of UHF heating of plasma in a type ’Tokamak” 
thermonuclear reactor, 3:25392 
Quasi-linear relaxation of runaway electrons in a HF heated 
tokamak plasma, 3:25387 
TOKAMAK E REACTORS/IMPURITIES 
Tokamak impurity report, 3:25470 (DOE/ET-0001) 
TOKAMAK TYPE REACTORS/ION BEAM INJECTION 
Calculation of characteristics of a tokamak reactor with injection 
of deuterium and tritium ions, 3:25389 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Equilibrium field coils and free-boundary equilibrium 
considerations for TNS, 3:25489 
TOKAMAK TYPE REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Equilibrium field coils and free-boundary equilibrium 
considerations for TNS, 3:25489 
Toroidal field ripple effects in TNS design, 3:25480 (CONF- 
771029-64) 
TOKAMAK TYPE REACTORS/MAINTENANCE 
Developing maintainability for tokamak fusion power systems. 
Phase I report. Volume I. Study results, 3:25571 (COO-4184- 
4(Vol.1)) 
Developing maintainability for tokamak fusion power systems. 
uvol er Volume II. Appendices, 3:25572 (COO-4184- 
ol. 
TOKAMAK TYPE REACTORS/MATERIALS HANDLING 
Fuel handling system for TNS, 3:25543 
Tritium handling trade studies and design options for the GA/ 
ANL TNS, 3:25525 (GA-A-14640) 
Tritium systems preliminary design for TNS, 3:25540 (CONF- 
771029-85) 
TOKAMAK TYPE REACTORS/MECHANICAL STRUCTURES 
Structural —— considerations for a free standing ITR vacuum 
vessel, 3:25576 (GA-A-14649) 


TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Fueling = sensitivities of trapped particle mode transport for 
:25537 


Injection scenarios for TNS, 3:25538 
TOKAMAK TYPE REACTORS/NEUTRAL BEAM SOURCES 
Neutral beam system for an ignition tokamak, 3:25518 (CONF- 
771029-177) 
TOKAMAK TYPE REACTORS/PLANNING 
Decision model for TNS design strategy, 3:25456 
Draft program plan for TNS: the next step after the tokamak 
fusion test reactor. Part I. Summary, 3:25445 (ORNL/TM-5982) 
Draft program plant for TNS: The Next Step after the tokamak 
fusion test reactor. Part III. Project specific RD and D needs, 
3:25452 (WFPS-TME-044) 
TNS program: the next step in confinement fusion beyond TFTR, 
3:25455 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
Methods for producing the plasma initiation pulse in ohmic 
heating circuits in tokamak power reactors: resistive dissipation, 
transient inductive storage, and transient capacitive storage, 
3:25501 (CONF-771029-120) 
Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:25506 (CONF-771029-191) 
TOKAMAK TYPE REACTORS/REMOTE HANDLING 
Developing maintainability for tokamak fusion power systems. 
Phase I report. Volume I. Study results, 3:25571 (COO-4184- 
4(Vol.1)) 
Developing maintainability for tokamak fusion power systems. 
uve I wee Volume II. Appendices, 3:25572 (COO-4184- 
ol.2) 
TOKAMAK TYPE REACTORS/RESEARCH PROGRAMS 
Controlled fusion in Germany running activities and future 
program, 3:25459 
Fusion power research and development, 3:25461 
TNS program: The Next Step in confinement fusion beyond 
TFTR, 3:25440 (CONF-771109-66) 
TOKAMAK TYPE REACTORS/REVIEWS 
Fusion devices, 3:25450 (UCRL-80060) 
TOKAMAK TYPE REACTORS/RUNAWAY ELECTRONS 
Quasi-linear relaxation of runaway electrons in a HF heated 
tokamak plasma, 3:25387 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Engineering questions in creating the experimental device 
Tokamak-10, 3:25465 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING COILS 
Manufacturing aspects of toroidal field magnets for tokamak 
wer reactors, 3:25479 (CONF-770842-16) 
— a TYPE REACTORS/SUPERCONDUCTING 


Equilibrium field coil system for the Argonne EPR design (NbTi), 

:25483 (CONF-771029-181) 

Superconducting magnet development for tokamaks and mirrors: 
a technical assessment, 3:25485 (DOE/ET-0016) 


TOTAL ENERGY SYSTEMS/MARKET 


TOKAMAK TYPE REACTORS/SYSTEMS ANALYSIS 
Parametric investigation of TNS conceptual designs, 3:25444 (GA- 
A-14637) 
TOKAMAK TYPE REACTORS/TECHNOLOGY ASSESSMENT 
Design related RD and D assessment for TNS, 3:25453 (WFPS- 
TME-054) 
TOKAMAK TYPE REACTORS/THERMONUCLEAR FUELS 
Exploratory studies of high-efficiency advanced-fuel fusion 
reactors. Annual report, February 1977, 3:25524 (EPRI-ER-581) 
TOKAMAK TYPE REACTORS/THERMONUCLEAR 
IGNITION 
Sensitivity of ignition in TNS to fueling profiles and radial 
transport processes, 3:25516 (CONF-771029-87) 
Small radius start-up for a TNS plasma, 3:25436 (CONF-771029- 
88 


) 
TOKAMAK TYPE REACTORS/TRITIUM RECOVERY 
Fuel handling system for TNS, 3:25543 
TOKAMAK TYPE REACTORS/VACUUM SYSTEMS 
Vacuum system of the thermonuclear device Tokamak-10, 3:25584 
TOLUENE/THERMAL CRACKING 
Mechanism of carbon formation during steamcracking of 
hydrocarbons, 3:23040 
TOPOLOGY 
Geodetic connectivity of graphs, 3:25610 
k-critically n-connected graphs, 3:25609 
TOPPING CYCLES 
Coal technology pone. Quarterly progress co for the 
period ending September 30, 1977, F22808 (ORNL-5357) 
TOPPING CYCLES/ENVIRONMENTAL IMPACTS 
Environmental assessment of yt — topping cycles, 3:23611 
TORNADOES/MATHEMATICAL 
= tornado vortex model one rod plant design, 
:24071 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/BOILERS 
Central heating: package boilers, 3:24536 (ANL/CES/TE-77-6) 
TOTAL ENERGY SYSTEMS/COOLING SYSTEMS 
Central cooling: absorptive chillers, 3:24537 (ANL/CES/TE-77- 
8 


TOTAL ENERGY SYSTEMS/DEMONSTRATION PROGRAMS 
Methodology (algorithm) for evaluating site-application ~ oe 
for solar-total-energy large-scale experiment, 3:23418 Ct 
27917) 
Solar Total Energy System: Large Scale Experiment, 
Shenandoah, Georgia. Final technical progress report. Volume 
I. Section 1. Conclusions and recommendations. Section 2. 
Systems requirements (1.72-MW thermal and 383.6-kW electric 
power for 42,000 ft? knitwear plant), 3:23412 (ALO/3987-1/1) 
Solar total energy: large scale experiment No. 2. Phase II. 
Conceptual design. Final report (For Bleyle knitwear mill in 
Shenandoah, Georgia), 3:23419 (TID-27995) 
TOTAL ENERGY SYSTEMS/DESIGN 
Application analysis of solar total energy to the residential sector. 
Quarterly technical status report, October 1-December 31, 1977, 
3:23422 (TID-28104) 
Industrial applications of solar total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 
Industrial applications of solar total energy. Volume V. Catalog of 
conceptual designs. Final report, 3:23416 (SAN/1132-2/5) 
Solar total energy: large scale experiment No. 2. Phase II. 
Conceptual design. Final report (For Bleyle knitwear mill in 
Shenandoah, Georgia), 3:23419 (TID-27995) 
Solar total energy: large scale experiment. Phase II, Fort Hood, 
Texas. Final technical progress report, 3:23420 (TID-28040) 
TOTAL ENERGY SYSTEMS/DUAL-PURPOSE POWER 
PLANTS 
Environmental, economic, and conservation aspects of integrated 
energy systems, 3:24466 
TOTAL ENERGY SYSTEMS/ELECTRIC GENERATORS 
Electric generators: Roesel, 3:24535 (ANL/CES/TE-77-3) 
TOTAL ENERGY SYSTEMS/ENERGY CONSERVATION 
Feasibility study of an integrated energy/utility system at the 
University of Florida, 3:24541 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Army total energy, 3:24542 
Commercial applications of solar total energy systems. Third 
quarterly progress report, November 1, 1976-January 31, 1977, 
3:23410 (AI-ERDA- 13203) 
Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 
TOTAL ENERGY SYSTEMS/GOVERNMENT POLICIES 
Institutional applications of solar total energy systems. Second 
quarterly report, 3:23417 (TID-22782) 
TOTAL ENERGY SYSTEMS/MARKET 
Application analysis of solar total energy to the residential sector. 
Quarterly technical status report, April 1-June 30, 1977, 3:23421 
(TID-28103) 





TOTAL ENERGY SYSTEMS/PERFORMANCE 


Industrial applications of solar total energy. Volume III. Market 
Final report, 3:23415 (SA /1132-2/3) 
7 applications of solar total energy systems. First 


a! P oe rt, 3:23411 (ALO/3786-1) 
GY SY MS/PERFORMANCE 


COP vs. Ee: a rebuttal to the suggested use of a COP value in lieu 
of Ee, 3:24422 
TOTAL ENERGY SYSTEMS/SITE SELECTION 
Application analysis of solar total energy to the residential sector. 
Guarery technica status report, April 1-June 30, 1977, 3:23421 
A — analysis of solar total energy to the residential sector. 
technical status report, October 1-December 31, 1977, 
3:23422 r1b-28104) 
Methodology ‘algorithan) for evaluating site- ery —— 
- oy large-scale experiment, 3:23418 fia 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Application analysis of solar total energy to the residential sector. 
Suareny technical status report, April 1-June 30, 1977, 3:23421 
1 
Application analysis of solar total energy to the residential sector. 
tly technical status report, October 1-December 31, 1977, 
3:23422 (TID-28104) 
en - ae of solar total energy systems. Third 
— ceo report, November 1, 1976-January 31, 1977, 
33410 Al RDA-13203) 
Industrial applications of a J total energy. Volume I. Summary. 
Final report, 3:23413 (SAN/1132-2/1) 
Industrial applications of solar total energy. Volume II. Technical. 
Final report, 3:23414 (SAN/1132-2/2) 
Industrial applications of solar total energy. Volume III. Market 
penetration. Final report, 3:23415 (SAN/1132-2/3) 
oO lications of solar total energy. Volume V. Catalog of 
designs. Final —, 3:23416 (SAN/1132-2/5) 
Institutional applications of solar total energy systems. First 
quarterly progress report, 3:23411 (ALO/3786-1) 
Methodology (algorithm) for evaluating site-application pro 
~ — amerieaaacal large-scale experiment, 3:23418 ‘ag 
1 
Solar Total Energy System: Large Scale Experiment, 
Shenandoah, Georgia. Final technical progress report. Volume 
I. Section 1. Conclusions and recommendations. Section 2. 
Systems requirements (1.72-MW thermal and 383.6-kW electric 


ee for 42,000 ft? knitwear plant), 3:23412 (ALO/3987-1/1) 

total energy: large scale experiment No. 2. Phase II 
Conceptual design. Final report (For Bleyle knitwear rail in 
Shenandoah, Georgia), 3:23419 (TID-27995) 

Solar total energy: large scale ae, Phase II, Fort Hood, 


Texas. Final technical pro rt, 3:23420 (TID-28040) 
TOTAL ENERGY SYSTEM : PROCESSING PLANTS 
Solid waste utilization: sllieie 3:24538 (ANL/CES/TE-77-15) 
TOTAL FLOW SYSTEMS/HELICAL ROTARY SCREW 
EXPANDER 
Helical screw expander evaluation project, 3:23528 
TOTAL FLOW SYSTEMS/PERFORMANCE TESTING 

LLL total flow geothermal program: summary of two-phase 
nozzle tests for scale control and materials er Rat 0m 3:23536 
(UCID-17636) 

Technology development for high-salinity geothermal resources, 
3:23520 (UCRL-79903) 

TOTAL FLOW SYSTEMS/STEAM SEPARATORS 

Two-phase rotary separator demonstration system for geothermal 

energy conversion, 3:23527 
TOTAL FLOW SYSTEMS/TURBINES 
Investigation of clean water test sites for ‘wes 
eee _ 23519 (UCRL-13 
TOTAL-ABSORPTION SPECTROM ETERS 
See SHOWER COUN TERS 
TOWER FOCUS POWER PLANTS 
Solar energy utilization for power production in agricultural 
rocesses, 3:23399 (ALO/3701-76/1) 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 

Analysis of the thermal fatigue induced by DNB oscillations in the 
MDAC Rocketdyne pilot and commercial plant solar receiver 
designs, 3:23406 (SAND-77-8283) 

Thermal scale modeling of the central receiver of a helium 
Brayton cycle solar powerplant, 3:23408 

TOWER FOCUS POWER PLANTS/COMPUTER CODES 

Solar Pilot Plant, Phase I. Preliminary design report. Volume II, 
Book 2. Central receiver optical model users manual. CORL 
item 2, 3:23401 (SAN/1109-8/3) 

Solar Pilot Plant, Phase I. Preliminary design report. Volume II, 
Book 3. Dynamic simulation model and computer program 
descriptions. CDRL item 2, 3:23402 (SAN/1109-8/4) 

TOWER FOCUS POWER PLANTS/CONTROL SYSTEMS 

Solar Pilot Plant, Phase I. Preliminary design report. Volume VI. 
Electrical a generation; master control subsystems; balance 
of plant CDRL item 2, 3:23404 (SAN/1109-8/8) 
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TOWER FOCUS POWER PLANTS/DESIGN 

Smith modular solar-electric plant, 3:23409 

Solar Pilot Plant project review No. 9, May 4-5, 1977. CDRL item 
10, 3:23400 (SAN/1109-8) 

TOWER FOCUS POWER PLANTS/DIAGRAMS 

Solar Pilot Plant project review No. 9, May 4-5, 1977. CDRL item 
10, 3:23400 (SAN/1109-8) 

TOWER FOCUS POWER PLANTS/ECONOMICS 

Smith modular solar-electric plant, 3:23409 

TOWER FOCUS POWER PLANTS/HELIOSTATS 

Central Receiver Solar Thermal Power System Pilot Plant 

p reliminary design report. Volume III. Collector subsystem, 
:23405 (SAN/1111-8/2) 
Solar Pilot Plant, Phase I. Preliminary design rt. Volume III. 
Collector subsystem. CDRL item 2, 3: 23403 (SAN/1109-8/5) 
TOWER FOCUS POWER PLANTS/LATENT HEAT STORAGE 
—_ pilot plant: Phase I. Conceptual design report. Thermal 
399407 (TL subs: a) ch experiment. CDRL item No. 5, 
TOWER FOCUS POWER PLANTS/MATHEMATICAL 

MODELS 

Solar Pilot Plant, Phase I. Preliminary design report. Volume II, 
Book 2. Central receiver optical model users manual. CDORL 
item 2, 3:23401 (SAN/1109-8/3) 

Solar Pilot Plant, Phase I. DP tepane  | design report. Volume II, 
Book 3. Dynamic simulation model and computer program 
descriptions. CDRL item 2, 3:23402 (SAN/1109-8/4) 

TOWER FOCUS POWER PLANTS/POWER SYSTEMS 

Solar Pilot Plant, Phase I. Preliminary design report. Volume VI. 

pa ny — generation; master control subsystems; balance 
lant CDRL item 2, 3:23404 (SAN/1109-8/8) 
TOWE FOCUS POWER PLANTS/SIMULATION 

Solar Pilot Plant, Phase I. Preliminary design report. Volume II, 
Book 3. Dynamic simulation model and computer program 
descriptions. CDRL item 2, 3:23402 (SAN/1109-8/4) 

TOWER FOCUS POWER PLANTS/STEAM GENERATORS 

Solar pilot plant: Phase I. Conceptual design report. Thermal 
storage subsystem research experiment. CDRL item No. 5, 
3:23407 (TID-27775) 

TOWER FOCUS POWER PLANTS/TURBOGENERATORS 

Solar Pilot Plant, Phase I. Preliminary design report. Volume VI. 
Electrical | aa generation; master control subsystems; balance 
of plant CDRL item 2, 3:23404 (SAN/1109-8/8) 

TOXIC MATERIALS/BIBLIOGRAPHIES 

Toxicology Information Response Center literature search index. 
IV. 3101-3600, June 1977-November 1977, 3:25201 (ORNL/ 
TIRC-78/1) 

TOXIC MATERIALS/WASTE DISPOSAL 
Application of advanced combustion technology for the disposal 
of toxic waste, 3:24489 
TOXIC MATERIALS/WASTE MANAGEMENT 
Land application of waste materials (Book; 21 papers), 3:24184 
TRACK ETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRANSDUCERS 
New transducer; measuring for safety of atomic plant, 3:23932 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFORMERS/NOISE POLLUTION ABATEMENT 
Transformer noise abatement using tuned sound enclosures. Final 
rt, 3:23683 (EPRI-EL-529) 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
CURIUM 
TRANSPLUTONIUM ELEMENTS/LIQUID COLUMN 

CHROMATOGRAPHY 

Radiochemical separations by liquid-liquid chromatography using 
PSM support, 3:24763 

TRANSPORTATION SECTOR/AIR POLLUTION CONTROL 

Monetization of intangibles: the case of pollution, 3:24168 

TRANSPORTATION SECTOR/ENERGY CONSERVATION 

Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB-270977) 

TRANSPORTATION SECTOR/ENERGY CONSUMPTION 

Fuels and Tn data: United States by states and census 
divisions, 1974, 3:24328 (PB-271093) 

TRANSPORTATION SECTOR/ENERGY EFFICIENCY 

Contribution of telecommunications to the conservation of energy 
resources, 3:24453 (PB-270977) 

TRANSPORTATION SECTOR/NOISE POLLUTION 

CONTROL 

Monetization of intangibles: the case of eae. 3:24168 

TRANSPORTATION SECTOR/RESEARCH PROGRAMS 

Department of Transportation budget program: analysis of Fiscal 
year 1978 DOT program by policy and R, D and D 
management objectives. Program levels for fiscal years 1976, 
1977, 1978. Final a, 3:24187 (PB-270676) 


Summary of awards: 1977 Program of University Research, 
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TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/DEMAND FACTORS 
Multi-origin/destination taxi system. Volume 2. Prototype design 
ot sy ride services. Final technical report, 3:24455 (PB- 
2 
TRANSPORTATION SYSTEMS/DESIGN 
Multi-origin/destination taxi system. Volume 2. Prototype design 
po 320) ride services. Final technical report, 3:24455 (PB- 
27052 
TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 
eer of awards: FY 1977 Program of University Research, 
:241 


— of investigation on the effects of air pollution on trees, 
:25210 
TREES/CULTIVATION TECHNIQUES 
ee a of intensively managed forest ecosystems, 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and ee TRI-GAS Process. 76th 
monthly —— on December 1977, 3:22764 (FE-1527-40) 


See QUARKS 
TRITIUM/BREEDING 
Determination of neutron spectra and cross-section sensitivity of 
tritium production in a lithium sphere, 3:25472 (EUR-5602) 
TRITIUM/DESORPTION 
Uranium bed oxidation vacuum process system (After removal of 
deuterium, tritium for disposal), 3:23174 (GEPP-329) 
TRITIUM/HALF-LIFE 
Tritium half-life, 3:25327 (MLM-2458) 
TRITIUM/HOT ATOM CHEMISTRY 
Dynamics and mechanisms of hot chemistry stimulated by recoil 
methods. Progress report, March 1, 1977-February 28, 1978, 
3:24812 (COO-2190-18) 
TRITIUM/ISOTOPE EFFECTS 
Solubility of hydrogen isotopes in lithium, 3:23226 (EUR-5602) 
TRITIUM/ISOTOPIC EXCHANGE 
Kinetics of the radiation-induced exchange reactions of He, De, 
and Tz: a review, 3:23228 (UCRL-52380) 
TRITIUM/MATERIALS HANDLING 
Handling of tritium at TFTR, 3:25541 (CONF-77 1029-140) 
Tritium handling trade studies and design options for the GA/ 
ANL TNS, 3:25525 (GA-A-14640) 
TRITIUM/RADIOACTIVE WASTE PROCESSING 
Tritium leakage from recycling path, 3:23179 — 831-75-02) 
TRITIUM/RADIOACTIVE WASTE STORAG 
Tritium storage development. Progress report No. 11, January- 
March 1977 (Tritide in metal hydride and tritiated concrete- 
lymer), 3:23193 (BNL-50729) 
TRITIUM/SOLUBILITY 
Solubility of hydrogen isotopes in lithium, 3:23226 (EUR-5602) 
TRITIUM/STORAGE 
Tritium storage development. Progress report No. 12, April-June 
1977 (In metal hydride; polymer impregnated tritiated 
concrete), 3:23194 (BNL-50733) 
TRITIUM COMPOUNDS/LEACHING 
Tritium storage development. Progress report No. 12, April-June 
1977 (In metal hydride; polymer impregnated tritiated 
concrete), 3:23194 (BNL-50733) 
TRITIUM COMPOUNDS/MICRODOSIMETRY 
Tritium microdosimetry, 3:25200 (UCRL-Trans- 11302) 
TRITIUM COMPOUNDS/RADIATION DOSE 
DISTRIBUTIONS 
Tritium microdosimetry, 3:25200 (UCRL-Trans-1 1302) 
TRITIUM OXIDES/PRECIPITATION SCAVENGING 
Precipitation scavenging of tritiated water vapor: a controlled- 
release field experiment, 3:25095 (BNWL-2100(Pt.3)) 
TRITIUM RECOVERY 
Fuel handling system for TNS, 3:25543 
Model experiment on tritium recovery, 3:23225 (EUR-5602) 
Tritium release from neutron irradiated lithium-aluminium oxides, 
3:23224 (EUR-5602) 
TRITON REACTIONS/PICKUP REACTIONS 
Proton transfer reactions on *C (Angular distribution, 
spectroscopic factor), 3:25334 (TID-27909) 
TRITON REACTIONS/STRIPPING 
Reaction 'C(t,p)'®C at 23.0 MeV (23.0 MeV, angular 
distribution, experiment in progress), 3:25328 (TID-27909) 
TROPONES/CRYSTAL STRUCTURE 
Phenyltropylium fluoroborate-triphenylmethy] fluoride, 
Cs2Ho6BFs, 3:24795 
TRUCKS/COST BENEFIT ANALYSIS 
Cost of operating refrigerated trucks for hauling fresh fruits and 
vegetables. Final report, 3:24457 (PB-270625) 
TRUCKS/FUEL CONSUMPTION 
Cost of operating refrigerated trucks for hauling fresh fruits and 
vegetables. Final report, 3:24457 (PB-270625) 


TURBINES 


TUBERCULOSIS/DIAGNOSTIC TECHNIQUES 
Application of cell-analysis and sorting techniques to disease 
detection. Progress report, July 1, 1976-September 30, 1977, 
3:25166 (LA-7074-PR) . 
ES 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/DUCTILITY 
Evaluating strength and ductility of irradiated Zircaloy: Task 5. 
Quarterly progress report, July-September 1977, 3:24721 (BMI- 
NUREG-1985) 
TUBES/PHYSICAL RADIATION EFFECTS 
Evaluating strength and ductility of irradiated Zircaloy: Task 5. 
Quarterly progress report, July-September 1977, 3:24721 (BMI- 
NUREG-1985) 
TUBES/YIELD STRENGTH 
Evaluating strength and ductility of irradiated Zircaloy: Task 5. 
Quarterly progress report, July-September 1977, 3:24721 (BMI- 
NUREG-1985) 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/CYTOLOGY 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 17-October 16, 1977, 3:25165 (LA-7073-PR) 
TUMOR CELLS/MORPHOLOGY 
Teratocarcinoma: an alternative for embryos in the study of 
teratogenesis. Progress report, February 1-September 30, 1977, 
3:25164 (LA-7044-PR) 
TUMOR CELLS/QUANTITATIVE CHEMICAL ANALYSIS 
Biopsy examination during the course of radiotherapy. Progress 
report (DNA content of tumor cells in biopsy samples 
determined by microfluorometric or multiangle light-scatter 
spectrometry), 3:25167 (LA-7079-PR) 
ORS 


See NEOPLASMS 
TUNDRA/CONTAMINATION 
Effects of experimental crude oil spills on taiga and tundra 
vegetation of the Canadian Arctic, 3:25111 
TUNGSTEN/DEMAND FACTORS 
World tungsten economy: an econometric model, 3:24179 
TUNGSTEN/ECONOMICS 
World tungsten economy: an econometric model, 3:24179 
TUNGSTEN/GLOBAL ASPECTS 
World tungsten economy: an econometric model, 3:24179 
TUNGSTEN/LASER RADIATION 
Laser irradiation of metals and alloys. Final report, 1 April 1975- 
30 June 1976, 3:24686 (AD-A-043186) 
TUNGSTEN/OXYGEN 16 REACTIONS 
Mass differences of proton-rich atoms near A = 116 and A = 190, 
3:25351 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 
In-situ field-ion microscope study of the recovery behavior of 
heavy metal ion-irradiated tungsten, tungsten (rhenium) alloys 
and molybdenum (30 keV W* and Mot), 3:24722 (COO-3158- 


60) 
TUNGSTEN/SINTERING 
Systematic trends in the chemically activated sintering of 
tungsten, 3:24643 
TUNGSTEN ALLOYS 
See also HASTELLOY C 
HASTELLOY X 
HAYNES ALLOYS 
TUNGSTEN BASE ALLOYS 
TUNGSTEN ALLOYS/AMORPHOUS STATE 
Development and initial characterization of amorphous metals 
rich in W and/or Re, 3:24648 (UCRL-13787) 
TUNGSTEN ALLOYS/PHYSICAL RADIATION EFFECTS 
In-situ field-ion microscope study of the recovery behavior of 
heavy metal ion-irradiated tungsten, tungsten (rhenium) alloys 
and molybdenum (30 keV W* and Mo? ), 3:24722 (COO-3158- 


60) 
TUNGSTEN BASE ALLOYS/PROTECTIVE COATINGS 
Examination of copper or nickel coats W-base composites, 3:24635 
(LA-7019-MS) 
TUNNELS/STABILIZATION 
Underground stress engineering: the lifting and stabilization of 
underground voids, 3:24936 (LA-UR-77-844) 
TURBINE BLADES/PERFORMANCE TESTING 
LLL total flow geothermal program: summary of two-phase 
nozzle tests for scale control and materials ceelecmmnat, 3:23536 
(UCID-17636) 
TURBINE BLADES/SCALING 
LLL total flow geothermal program: summary of two-phase 
nozzle tests for scale control and materials performance, 3:23536 
(UCID-17636) 
TURBINES 
See also GAS TURBINES 





TURBINES/PERFORMANCE TESTING 


HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/PERFORMANCE TESTING 
Investigation of clean water test site$ for prototy 
turbomachinery (Two-phase impulse expander), 3:23519 
(UCRL-13806) 
TURBINES/TEST FACILITIES 
Investigation of clean water test sites for prototy 
turbomachinery (Two-phase impulse expander), 3:23519 
(UCRL-13806) 
ENGINES/COMBUSTORS 
Emission behavior of aerodynamically stabilized, lean, premixed 
combustion, 3:24609 
Preliminary investigation of flashback in prevaporizing-premixing 
combustors, 3:24579 
TURBOJET ENGINES/EXHAUST GASES 
Emission behavior of aerodynamically stabilized, lean, premixed 
combustion, 3:24609 
Sources of variability and inaccuracies in aircraft gas turbine 
emission measurements. Technical support report, 3:24602 (PB- 


270898) 
TURBOJET ENGINES/SWIRL FLOW 
Swirling flow combustion, 3:24815 
TWO-PHASE FLOW/HEAT TRANSFER 
Heat and mass transfer in a two-phase counterflow with freely- 
falling dispersed material, 3:24903 
Heat transfer and crisis conditions in vertical channels with a 
ee film and downward two-phase annular flow, 


TWO-PHASE FLOW/MASS TRANSFER 
Heat and mass transfer in a two-phase counterflow with freely- 
falling dispersed material, 3:24903 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
One dimensional-two phase particulate flow, 3:24896 (LBL-6967) 
TWO-PHASE FLOW/MIXING 
Studies on two-phase flow mixing pertaining to liquid-metal 
magnetohydrodynamic power generation, 3:24367 (CONF- 
771098-1) 
Survey of mixing and condensation in high-speed two-phase 
flows, 3:24901 
TWO-PHASE FLOW/PARTICLES 
One dimensional-two phase particulate flow, 3:24896 (LBL-6967) 
TWO-PHASE FLOW/VAPOR CONDENSATION 
Survey of mixing and condensation in high-speed two-phase 
flows, 3:24901 
TWO-STREAM INSTABILITY/INSTABILITY GROWTH RATES 
Lower hybrid two stream instability in quasi-neutral electron 
beam, 3:25420 
TYPE-II SUPERCONDUCTORS/MAGNETIC PROPERTIES 
Magnetic behavior of current-carrying type-II superconducting 
cylinders, 3:25377 (IS-T-751) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UDIMET ALLOYS/CORROSION 
Investigation of the corrosion performance of boiler, airheater, 
and gas turbine alloys in fluidised combustion systems, 3:22973 
(CONF-771025-) 
UFTR REACTOR/REACTOR MAINTENANCE 
University of Florida Training Reactor. Annual progress report, 
September 1, 1976-August 31, 1977, 3:24025 (ORO-4018-8) 
UFTR REACTOR/REACTOR OPERATION 
University of Florida Training Reactor. Annual progress report, 
September 1, 1976-August 31, 1977, 3:24025 (ORO-4018-8) 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRAHIGH-SPEED PHOTOGRAPHY/EQUIPMENT 
—_ sh) delay for investigating fast processes, 3:24993 (ORNL- 
tr 
UNDERGROUND DISPOSAL/ENVIRONMENTAL EFFECTS 
Hydrochemical effects of injecting liquid waste into a basalt 
uifer near Laverton, Victoria, 3:24505 
UNDERGROUND EXPLOSIONS 
See also MIDDLE GUST EVENT 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/DATA ACQUISITION 
SYSTEMS 
Digital SLIFER Recorder, Model A, 3:24988 (SAND-77-0930) 
UNDERGROUND MINING 
See also LONGWALL MINING 
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UNDERGROUND MINING/MINING EQUIPMENT 

People’s Republic of China: gearing up for the grand plan, 3:22920 

Review of the Soviet deep mine and openpit coal industry, 
3:22922 

UNDERGROUND POWER TRANSMISSION/ELECTRIC 

CABLES 

Cable neutral corrosion selection and evaluation of 
semiconducting thermoplastic jacket compounds for concentric 
neutral URD primary cables. Phase I: final report, August 1977, 
3:23684 (EPRI-EL-619(Vol.1)) 

Cable neutral corrosion, Phase II. Outdoor high voltage and high 
current short circuit tests on single phase extruded dielectric 
primary distribution cables. Phase II: final report, December 
1977, 3:23685 (EPRI-EL-619(Vol.2)) 

UNDERGROUND POWER TRANSMISSION/FEASIBILITY 

STUDIES 

Backfill materials for underground power cables, Phase I. Interim 
report. Thermal resistivity measurement methods, backfill 
treatments, heat and moisture flow analysis, 3:23669 (EPRI-EL- 
506) 

UNDERGROUND SPACE 
See also CAVITIES 
MINES 
UNDERGROUND SPACE/STORAGE FACILITIES 
Method for the utilization of subterranean cavities produced by in- 
situ gasification (Patent), 3:22815 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNITED KINGDOM/COAL MINING 
UK coal stands ready to face the 21st century challenge, 3:22926 
UNITED KINGDOM/ELECTRIC POWER 
Electric Utility Rate Design Study: analysis of electricity pricing 
in France and Great Britain, Topic 1.2, 3:24271 (NP-22508) 

UNITED KINGDOM/ELECTRIC UTILITIES 

Peak-load pricing in selected European electric utilities, 3:24319 
UNITED KINGDOM/METALS 

UK metal reclamation: prospects for improvement, 3:24176 
UNITED KINGDOM/RESOURCE CONSERVATION 

UK metal reclamation: prospects for improvement, 3:24176 
UNITED KINGDOM ORGANIZATIONS/ENERGY 

CONSERVATION 

How the National Coal Board reduced its own energy bill, 
3:24205 

UNITED KINGDOM ORGANIZATIONS/FINANCIAL DATA 
National Coal Board report and accounts, March 28, 1976-March 
26, 1977, 3:22917 
UNITED KINGDOM ORGANIZATIONS/STATISTICS 
National Coal Board statistical tables, 1976-1977, 3:22943 
UNITED STATES OF AMERICA 


See USA 
UNIV. OF FLORIDA REACTOR 
See UFTR REACTOR 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URAGAN STELLARATOR/SPECIFICATIONS 
Experimental stellarator-type thermonuclear device ‘Uragan-2’, 
3:25464 
URANIUM 
See also ENRICHED URANIUM 
URANIUM/ADSORPTION 
Method of preparing uranium recovery agent (Patent; for U 
adsorption from seawater), 3:23144 (ORNL-tr-4549) 
URANIUM/DEGASSING 
Uranium bed oxidation vacuum process system (After removal of 
deuterium, tritium for disposal), 3:23174 (GEPP-329) 
URANIUM/LEACHING 
Extraction of metals from ores by bacterial leaching: present status 
and future prospects, 3:23143 
Nomograph for in-situ uranium leaching, 3:23140 
URANIUM/METABOLISM 
= le for uranium metabolism in man, 3:25189 (COO- 
82-16 
ne thorium decorporation: a review, 3:25198 (COO- 
2-1 
URANIUM/MICRODOSIMETRY 
Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
er report, 1 July 1974-31 August 1977, 3:25152 (COO- 
2-14) 
URANIUM/MILL TAILINGS 
Assay for Pb-210 in the urine of selected residents of Grand 
Junction, Colorado (Relation to environmental radioactivity 
from uranium mill tailings), 3:25196 (COO-3382-16) 
Evaluation of regional effects of effluents from uranium 
production in New Mexico, 3:25098 (UCRL-13803) 
URANIUM/NATURAL OCCURRENCE 
Uranium anomaly in Black Sea sediments, 3:25242 
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URANIUM/OXIDATION 
Uranium bed oxidation vacuum process system (After removal of 
deuterium, tritium for disposal), 3:23174 (GEPP-329) 
URANIUM/REDUCTION 
Photochemistry in nuclear fuel reprocessing, 3:23164 
URANIUM/SOLVENT EXTRACTION 

Oxidizing roasting enhances extraction of uranium from some 

refractory ores, 3:23141 
URANIUM/SPECTROPHOTOMETRY 

Analytical methods for fissionable material determinations in the 
nuclear fuel cycle. Progress report, October 1, 1976-September 
30, 1977, 3: 24760 (LA-7013-PR) 

URANIUM/THERMODYNAMIC PROPERTIES 

Thermophysical properties of thorium and uranium systems for 

use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
URANIUM/TISSUE DISTRIBUTION 

Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
Summary report, | July 1974-31 August 1977, 3:25152 (COO- 
3462-14) 

—— for uranium metabolism in man, 3:25189 (COO- 

82-1 
URANIUM/TITRATION 

Automated sample-processing and titration system for determining 
uranium in nuclear materials, 3:23221 (UCRL-52351) 

Semi-automated uranium analysis by a modified Davies-Gray 
procedure, 3:24755 (HEDL-SA-1221) 

URANIUM/TRADE 
a ht for yellowcake. The case against uranium mining, 
23142 
URANIUM 232/TOXICITY 
oe model for uranium metabolism in man, 3:25189 (COO- 
82-16) 
URANIUM 233 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 

URANIUM 234 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol.15)(Pt.D)) 

URANIUM 235/MATERIAL BALANCE 

Some technical aspects of the application of IAEA safeguards to 

uranium-enrichment facilities, 3:23223 (LA-tr-77-57) 
URANIUM 235/TRANSPORT 

Safety analysis report for packaging (Oak Ridge Y-12 Plant model 

DT-14 package for enriched uranium), 3:24841 (Y/DD-244) 
URANIUM 235 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 

Neutron spectroscopy. Progress report, 1 October 1976-30 
September 1977 (Summary of research progress in neutron 
spectroscopy at the Columbia University Department of 
Mechanical and Nuclear Engineering), 3:25363 (COO-2176-45) 

URANIUM 236 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 

ol.15)(Pt.D)) 
URANIUM 237 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
a ol.15)(Pt.D)) 

URANIU 

andi ll and radiochemical age estimates for Late Brunhes 

polarity episodes, 3:25239 
URANIUM 238/DAUGHTER PRODUCTS 

Considerations in measuring trace radionuclides in soil samples by 

L x-ray detection, 3:25112 (CONF-771023-20) 
URANIUM 238/TOXICITY 

Metabolic model for uranium metabolism in man, 3:25189 (COO- 
3382-16) 

URANIUM 238 TARGET/NEUTRON REACTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol. 15)(Pt.D)) 


URANIUM DIOXIDE/THERMAL CONDUCTIVITY 


URANIUM 239 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25342 (UCRL- 
50400(V ol.15)(Pt.D)) 
URANIUM 240 TARGET/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 90 to 98, 3:25362 (UCRL- 
50400(V ol.15)(Pt.D)) 
URANIUM ALLOYS/AMORPHOUS STATE 
Development and initial characterization of amorphous metals 
rich in W and/or Re, 3:24648 (UCRL-13787) 
URANIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 
URANIUM CARBIDES/FABRICATION 
Development, design, and preliminary operation of a resin-feed 
processing facility for resin-based HTGR fuels, 3:23152 
(ORNL/TM-6061) 
URANIUM CARBIDES/SYNTHESIS 
Synthesis of (U,Pu)C by carbothermic reduction of mixed oxides 
and evaluation of the sintering behavior, 3:23153 (ORNL/TM- 


6089) 
URANIUM CARBIDES/THERMODYNAMIC PROPERTIES 

Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN-RSD-77-1) 

URANIUM DEPOSITS/EVALUATION 

State may assist in making small Karoo uranium deposits viable, 

3:23138 
URANIUM DEPOSITS/EXPLORATION 

Design of a groundwater sampling network for Minnesota, 
3:23131 (GIBX-1(78)) 

Preliminary study of the favorability for uranium in the Madera 
Limestone, and Cutler and Chinle Formations of the Sierra 
Nacimiento-Jemez Mountains area, New Mexico, 3:23132 
(GJBX-4(78)) 

Preliminary study of uranium favorability of the Boulder 
batholith, Montana, 3:23133 (GJBX-5(78)) 

Preliminary study of the uranium potential of the Triassic Sanford 
basin and Colon cross structure, North Carolina, 3:23134 
(GJBX-8(78)) 

Savannah River Laboratory quarterly report, July-September 
1977. Hydrogeochemical and stream sediment reconnaissance: 
eastern United States. National Uranium Resource Evaluation 
Program, 3:23129 (DPST-77-138-3) 

State may assist in making small Karoo uranium deposits viable, 
3:23138 


URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 

Uranium borehole logging using delayed or prompt fission 
neutrons, 3:23135 (KFK-2429) 

URANIUM DEPOSITS/PROSPECTING 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program: the Rocky 
Mountain states of New Mexico, Colorado, Wyoming, and 
Montana, and the state of Alaska. Progress report, April-June 
1977, 3:23136 (LA-6992-PR) 

Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Raw data release V; studies in the 
Spruce Pine, Moore, and Johnston, North Carolina, areas. 
National Uranium Resource Evaluation Program, 3:23130 
(DPST-77-141-1) 

URANIUM DIOXIDE/FABRICATION 

Development, design, and preliminary operation of a resin-feed 
processing facility for resin-based HTGR fuels, 3:23152 
(ORNL/TM-6061) 

LMFBR mixed oxide fuels fabrication development semiannual, 
January-June 1977, 3:23151 (HEDL-TME-77-95) 

URANIUM DIOXIDE/FUEL DENSIFICATION 
In-pile intragranular densification of oxide fuels (AWBA 
Development Program), 3:23852 (WAPD-TM-1293) 
URANIUM DIOXIDE/MECHANICAL PROPERTIES 
Safety aspects of fast reactor fuels, 3:23843 (HEDL-SA-1288) 
URANIUM DIOXIDE/PHYSICAL RADIATION ie demre 

Reference fuel studies. Annual report, February 1976-Jan 
1977 (LMFBR; stainless steel clad PuO2-UO: fuel pins), N32: 23837 
(GEFR-00076) 

URANIUM DIOXIDE/REDUCTION 

Heterogeneous chemical kinetics by modulated molecular beam 
mass spectrometry: limitations of technique, 3:24777 

Synthesis of (U,Pu)C by carbothermic reduction of mixed oxides 
oo of the sintering behavior, 3:23153 (ORNL/TM- 


URANIUM DIOXIDE/THERMAL CONDUCTIVITY 
Method to determine the thermal conductivity of uranium dioxide 
and the surface conductance at the cladding-core interface from 
internal reactions, 3:23983 





URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 


URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 

Thermophysical properties of thorium and uranium systems for 
use in reactor safety analysis, 3:23148 (ANL-CEN.-RSD-77- 1) 

URANIUM DIOXIDE/X-RAY FLUORESCENCE ANALYSIS 

Close-coupled x-ray analysis of mixed oxide fuels, 3:23214 

DL-SA-1271-FP) 
ISOTOPES/ISOTOPE SEPARATION 

Method for estimating the inventory of an isotope separation 
cascade by the use of minor isotope transient concentration 
data, 3:23147 (K-1892) 

URANIUM ISOTOPES/SEPARATION NOZZLE METHOD 

Isotope enrichment by aerodynamic means: a review and some 
theoretical considerations, 3:23145 

UM MINERALS/MILL TAILINGS 

Engineering assessment of inactive uranium mill ae. - 
site, Converse County, Wyoming. Phase II, Title I, 3:25116 
(GIT -15) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Phillips/United Nuclear Site, Ambrosia Lake, New 
Mexico, 3:251 "3 (GJT-13) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailing, Riverton Site, Riverton, 
Wyoming, 3:25121 (GJT-19S) 

MINES 


Uranium miner lung cancer study. Progress report, July 1, 1976- 
July 1, 1977, 3:25176 (COO-1826-36) 

TUM ORES/IN-SITU PROCESSING 

Nomograph for in-situ uranium leaching, 3:23140 

URANI ORES/LEACHING 

Extraction of metals ~~. ores by bacterial leaching: present status 

and future prospects, 3:23143 
URANIUM ORES/MILL TAILINGS 

Phase II, Title I, engineering assessment of inactive uranium mill 
oy § Riverton Site, Riverton, Wyoming, 3:25125 (GJT-19) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Green River Site, Green River, Utah, 3:25115 (GJT-14) 

Phase II, Title I engineering assessment of inactive uranium mill 
tailings, Falls City Site, Falls City, Texas, 3:25117 (GJT-16) 

Phase II, Title I engineering assessment of radioactive sands and 
residues, Lowman Site, Lowman Idaho, 3:25119 (GJT-17) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Green River Site, Green River, 
Utah, 3:25123 (GJT-14S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Spook Site, Converse County, 
Wyoming, 3:25124 (GJT-15S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Phillips/United Nuclear Site, 
Ambrosia Lake, New Mexico, 3:25114 (GJT-13S) 

Summary of the Phase II, Title I engineering assessmeut of 
inactive uranium mill tailings, Falls City Site, Falls City, Texas, 
3:25118 (GJT-16S) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Lowman Site, Lowman, Idaho, 
3:25120 (GJT-17S) 

URANIUM ORES/MINERALIZATION 

Mineral-geochemical signs of uranium mineralization in leaching 

zones of ore-bearing, discontinuous fractures, 3:23128 
URANIUM ORES/MINERS 

In vivo scintillation measurements for Pb-210 deposited in the 
skeleton and bioassay for Pb-210 in the urine of former uranium 
miners, 3:25188 (COO-3382-16) 

URANIUM ORES/MINING 
a yellowcake. The case against uranium mining, 


URANIUM ORES/OXIDATION 
Oxidizing roasting enhances extraction of uranium from some 
refractory ores (Controlled conditions), 3:23141 
URANIUM ORES/ROASTING 
Oxidizing roasting enhances extraction of uranium from some 
refractory ores (Controlled conditions), 3:23141 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/FREE ENTHALPY 
Comparison of TGA and EMF measurement of the oxygen 
potential of Up 75Puo 2s0/sub 2+-x/, 3:23150 (HEDL-SA-1282) 
URANIUM OXIDES/PRODUCTION 
wet uranium market brings South African mining bonanza, 
139 
URANIUM RESERVES 
Australia’s master plan for uranium: questions still cloud the 
future, 3:23125 
URBAN AREAS/AIR POLLUTION 
Airborne measurements of pollutants over urban and rural sites, 
3:25040 (BNWL-2100(Pt.3)) 
Airborne measurements of hydrocarbons in the St. Louis plume, 
3:25043 (BNWL-2100(Pt.3)) 
Design of the Lake Michigan experiment, 3:25042 (BNWL- 
2100(Pt.3)) 
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Trace element and sulfate concentrations downwind of 
Milwaukee, 3:25024 (BNWL-2100(Pt.3)) 
URBAN AREAS/AIR QUALITY 
Identification and analysis of urban air quality patterns. Final 
report, 3:25060 (EPRI-EA-487) 
Proposed air quality index for urban areas, 3:25103 
URBAN AREAS/ENERGY CONSERVATION 
Office of Conservation. Third quarterly report, July-September 
1977, 3:24540 (TID-27998) 
URBAN AREAS/MASS TRANSIT SYSTEMS 
Experimental design plan for the Downtown People Mover 
demonstration projects. Final report, 3:24456 (PB-270614) 
URBAN AREAS/NOISE POLLUTION CONTROL 
Noise and its control, 3:25224 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Multi-origin/destination taxi system. Volume 2. Prototype design 
for shared ride services. Final technical report, 3:24455 (PB- 
270526) 
URINE/BIOASSAY 
In vivo scintillation measurements for Pb-210 deposited in the 
skeleton and bioassay for Pb-210 in the urine of former uranium 
miners, 3:25188 (COO-3382-16) 
URINE/RADIOMETRIC ANALYSIS 
Assay for Pb-210 in the urine of selected residents of Grand 
Junction, Colorado (Relation to environmental radioactivity 
from uranium mill tailings), 3:25196 (COO-3382-16) 
US DOD/FUEL MANAGEMENT 
Continuing need to establish uniform oe for controlling 
and accounting for ground vehicle fuels: Department of 
Defense, 3:24142 (PB-270157) 
US DOE/ENERGY CONSERVATION 
DoE’s industrial-efficiency research focuses on 10 energy- 
intensive fields, 3:24200 
US DOT/BUDGETS 
Department of Transportation budget a) — of Fiscal 
year 1978 DOT program by policy and R, D and D 
management objectives. Program levels for fiscal years 1976, 
1977, 1978. Final report, 3:24187 (PB-270676) 
US DOT/RESEARCH PROGRAMS 
Department of Transportation budget a analysis of Fiscal 
year 1978 DOT program by policy and dD 
management objectives. Program levels for fiscal years 1976, 
1977, 1978. Final report, 3:24187 (PB-270676) 
US EPA/REGULATIONS 
Philosophies of the Environmental Protection Agency in 
regulating human exposure to carcinogens, 3:25177 
US ERDA 
See also STANFORD LINEAR ACCELERATOR CENTER 
US ERDA/FEDERAL ASSISTANCE PROGRAMS 
Financial incentives research and lending market impact analysis, 
3:24145 (HCP/M3866-1) 
US ERDA/PERSONNEL 
Study of the lifetime health and mortality experience of employees 
of ERDA contractors. Final report No. 13, August 1, 1976-July 
31, 1977, 3:25180 (COO-3428-8) 
US ERDA/RESEARCH PROGRAMS 
ERDA fuel cell programs, 3:24381 
ERDA fuel cell applied research program, 3:24383 
Financial incentives research and lending market impact analysis, 
3:24145 (HCP/M3866-1) 
Role of national laboratories in energy research, development, and 
demonstration (33 ERDA laboratories), 3:24186 (CONF- 
7609 133-) 
US FEA/GOVERNMENT POLICIES 
Task force on compliance and enforcement. Final report 
Summary of Task Force recommendations, 3:23075 (PB- 270104) 
USA 


See also ALASKA 
APPALACHIA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
HAWAII 
IDAHO 
INDIANA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MASSACHUSETTS 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEW HAMPSHIRE 
NEW MEXICO 
NEW YORK 
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NORTH CAROLINA 
NORTH DAKOTA 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
WASHINGTON 
WYOMING 
USA/COAL DEPOSITS 
Western coal deposits pertinent qualitative evaluations prior to 
mining and utilization, 3:22907 (GFERC/IC-77/1) 
USA/COAL INDUSTRY 
——_ agreement urgently needed for US coal industry, 
292 
USA/ECONOMIC GROWTH 
Achieving the goals of the Employment Act of 1946: thirtieth 
anniversary review. Volume II. Energy. Paper No. 2. Energy 
and economic growth. A study prepared for the use of the Rint 
Economic Committee, Congress of the United States, August 
31, 1977, 3:24162 
USA/ECONOMY 
Selected statistics on the developing U.S.A. Research report, 
3:24150 (PB-270980) 
USA/ELECTRIC POWER 
Electric power supply and demand 1977-1986 as projected by the 
Regional Electric Reliability Councils in their April 1, 1977 
nS) to FPC Order 383-4 Docket R-362, 3:24313 (TID- 
28135 
USA/EMPLOYMENT 
Interrelationship between the use of energy, the gross national 
product, and employment, 3:24144 (CONF-7609133-) 
USA/ENERGY CONSUMPTION 
Achieving the goals of the Employment Act of 1946: thirtieth 
anniversary review. Volume II. Energy. Paper No. 2. Energy 
and economic growth. A study prepared for the use of the Joint 
Economic Committee, Congress of the United States, August 
31, 1977, 3:24162 
Interrelationship between the use of energy, the gross national 
product, and employment, 3:24144 (CONF-7609133-) 
USA/ENERGY SUPPLIES 
ee program for maximizing U.S. energy self-sufficiency, 
:24217 
USA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program: the Rocky 
Mountain states of New Mexico, Colorado, Wyoming, and 
Montana, and the state of Alaska. Progress report, April-June 
1977, 3:23136 (LA-6992-PR) 
Savannah River Laboratory hydrogeochemical and stream 
a reconnaissance. Raw data release V; studies in the 
ruce Pine, Moore, and Johnston, North Carolina, areas. 
ational Uranium Resource Evaluation Program, 3:23130 
(DPST-77-141-1) 
USA/GEOLOGIC FAULTS 
Recent results of seismic risk analyses in the Northeast United 
States, 3:25235 
USA/GROSS NATIONAL PRODUCT 
Interrelationship between the use of energy, the gross national 
product, and employment, 3:24144 (CONF-7609133-) 
SA/INDUSTRIAL WASTES 
Composition and quantity of domestic garbage generated in the 
greater Melbourne area, 3:24557 
USA/MUNICIPAL WASTES 
Composition and quantity of domestic garbage generated in the 
greater Melbourne area, 3:24557 
USA/NUCLEAR POWER PLANTS 
U.S. Central Station Nuclear Electric Generating Units: 
significant milestones (status as of October 1, 1977), 3:23702 
(DOE/ET-0030/4(77)) 
ig tm erg enh ‘ 
energy dilemma, 3:24228 (CONF-7609133-) 
USA/TECT ONICS 


Tectonic overview of the central Midcontinent, 3:25231 
(NUREG-0382) 
USA/THERMAL POWER PLANTS 
Power plant siting in the United States (Summary of state laws), 
3:25135 (NP-22468) 
USA/TRADE 


Examining the largest U. a trade deficit (For CY 1977), 3:24155 
USA/URANIUM DEPOSITS 
Savannah River Laboratory quarterly report, July-September 
1977. Hydrogeochemical and stream sediment reconnaissance: 
eastern United States. National Uranium Resource Evaluation 
Program, 3:23129 (DPST-77-138-3) 
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USA/WIND TURBINES 
Estimation of number of individuals owning wind energy 
conversion systems. Progress report, September 1, 1977- 
November 30, 1977, 3:23567 (COO/4549-1) 
USSR/COAL DEPOSITS 
Review of the Soviet deep mine and openpit coal industry, 
3:22922 
USSR/COAL INDUSTRY 
Review of the Soviet deep mine and openpit coal industry, 
3:22922 
USSR/EARTHQUAKES 
Kinematics and dynamics of seismic waves at distances up to 3500 
km from epicenter, 3:25238 (UCRL-Trans-11313) 
USSR/ENVIRONMENT 
Comparison of the effects of nuclear power plants and thermal 
power plants on the environment. Review, 3:25102 
UTAH/AIR POLLUTION 
Some meteorological aspects of air pollution in Utah with 
emphasis on the Salt Lake Valley. Technical memo, 3:25069 
(PB-271267) 
UTAH/NATURAL GAS DEPOSITS 
Rock geometry/mechanics study of the western tight gas 
reservoirs, 3:23087 (UCRL-13778) 
UTAH/TAXES 
Taxation of surface and underground coal mining in western 
states. Special report to the governors, 3:23002 (PB-270425) 


Vv 


VACCINES/PRODUCTION 
Recovery of protein from biological wastes, 3:24516 
VACUUM SYSTEMS/DESIGN 
Cryopumping system for TFTR neutral beam injectors, 3:25581 
(UCRL-79708) 
VACUUM SYSTEMS/REFRIGERATION 
Cryogenic supplies for the TFTR neutral beam line cryopanels, 
3:25565 (CONF-771029-159) 
VACUUM SYSTEMS/SIMULATORS 
Vacuum system transient simulator and its application to TFTR, 
3:25568 (CONF-771029-162) 
VACUUM SYSTEMS/SPECIFICATIONS 
Vacuum system of the thermonuclear device Tokamak-10, 3:25584 
VALVES 
Coal technology program. Quarterly progress report for the 
period ending September 30, 1977, 3:22808 (ORNL-5357) 
Nuclear power plant (Patent), 3:23760 
Nuclear power plant (Patent), 3:23761 
Nuclear power plant (Patent), 3:23762 
Shut-off equipment for low-pressure pipelines connected to the 
high-pressure pipelines of a nuclear reactor plant (Patent), 
3:23730 
VALVES/DESIGN 
Coal gasification valves, phase II. Monthly technical progress 
report, September 1977 (High temperature), 3:22771 (FE-2355- 
1(Rev.0)) 
VALVES/MATERIALS TESTING 
Coal gasification valves, phase II. Monthly technical progress 
report, September 1977 (High temperature), 3:22771 (FE-2355- 
1(Rev.0)) 
VALVES/PERFORMANCE TESTING 
Investigating the characteristics of shutoff valves by model tests, 
3:23347 
TFTR tritium valve for pulsed gas feed, test results, 3:25517 
(CONF-771029-155) 
VALVES/REPAIR 
Coal Liquefaction Pilot Plant, Cresap, West Virginia. Monthly 
technical progress report, October 1977, 3:22833 (FE-1517-56) 
VAN ALLEN BELTS 
See RADIATION BELTS 
VANADATES/JAHN-TELLER EFFECT 
=” Jahn-Teller effect studied by neutron scattering, 
3:24662 
VANADATES/NEUTRON DIFFRACTION 
=" Jahn-Teller effect studied by neutron scattering, 
24662 
VANADIUM/CHEMICAL ANALYSIS 
Heavy metals in Chesapeake Bay sediments. Technical completion 
report, July 1972-June 1975, 3:25141 (PB-270655) 
VANADIUM/SOLID SOLUTIONS 
Thermodynamics of oxygen in solid solution in vanadium and 
niobium-vanadium _ 3:24689 (COO-1198-1189) 
VANADIUM ALLOY 
See also VANADI UM BASE ALLOYS 
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VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Designer's guide to the mechanical properties and fracture 
toughness of titanium 6A1-6V-2Sn, 3:24683 (SAND-77-1202) 
VANADIUM ALLOYS/SOLID SOLUTIONS 
Thermodynamics of oxygen in solid solution in vanadium and 
niobium-vanadium alloys, 3:24689 (COO-1198-1189) 
VANADIUM BASE ALLOYS/PERFORMANCE TESTING 
Economic impact of using refractory metals for fusion reactors. 
Phase I report, 3:25573 (COO/4247-1) 
VANADIUM BASE ALLOYS/THERMAL STRESSES 
Thermal hydraulic analyses of two fusion reactor first wall/ 
blanket concepts, 3:25467 (CONF-771029-178) 
Thermal stress and creep fatigue limitations in first wall design, 
3:25468 (CONF-771056-8) 
VANADIUM HYDRIDES/CRYSTAL FIELD 
Crystal field effects on hydrogen in transition metals, 3:24732 
VANPOOLING/ENERGY CONSERVATION 
State energy conservation plans: guidelines for travel demand 
analyses of program measures to promote carpools, vanpools, 
and public transportation, 3:24459 (PB-271100) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPORS/THERMAL CONDUCTIVITY 
Thermal conductivity of mercury vapor, 3:24691 (COO-3027-31) 
—— ccnductivity of mercury vapor to 1000 C, 3:24692 (COO- 
(027-33) 
VEGETABLES 
(Edible —* of plants only.) 
See also BEETS 
POTATOES 
VEGETABLES/PRODUCTION 
Guide to energy savings for the vegetable producer, 3:24196 
(TID-28015 
VEGETABLES/TRANSPORT 
Cost of operating refrigerated trucks for hauling fresh fruits and 
vegetables. Final report, 3:24457 (PB-270625) 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
MOTORCYCLES 
TRUCKS 
VEHICLES/HYDROGEN FUELS 
Program for a hydrogen-fueled industrial vehicle, 3:24620 
(CONF-761 134-) 
VENEZUELA/THORIUM ORES 
Radiometric survey using thermoluminescence dosimetry in the 
Cerro Impacto (Venezuela) thorium deposit, 3:23124 
VENEZUELA/WATER POLLUTION 
Oil pollution studies on Lake Maracaibo, Venezuela, 3:25147 
VENTILATION SYSTEMS/DESIGN 
Environmental air distribution control system powered by system 
pressure (Patent), 3:24405 
———— indirect heat transfer room-ventilation (Patent), 
:24399 
VENTILATION SYSTEMS/HEAT RECOVERY 
Ventilation system with thermal energy recovery (Patent), 3:24479 
VERMONT/WOOD 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
VERSENE 
See EDTA 
VERTICAL AXIS TURBINES 
See also GIROMILL TURBINES 
VERTICAL AXIS TURBINES/RESTRAINTS 
Vertical axis wind turbine tie-down design with an example, 
3:23571 (SAND-77-1919) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VINYLBENZENE 
See STYRENE 
VISIBILITY/MATHEMATICAL MODELS 
Relationship between sulfate air quality and visibility at Los 
Angeles, 3:25061 (EQL-Memo-18) 
VITAMIN D/METABOLISM 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Progress report, January 1, 1977-December 31, 1977 (In 
chickens), 3:25205 (TID-28032) 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VOLCANIC REGIONS/GEOLOGICAL SURVEYS 
LANDSAT (ERTS) used as a basis for geological volcanological 
mapping in the Central Andes, 3:23491 (N-77-27474) 
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VOLCANIC REGIONS/REMOTE SENSING 
LANDSAT (ERTS) used as a basis for geological volcanological 
mapping in the Central Andes, 3:23491 (N-77-27474) 
VOLCANOES/DATA COMPILATION 
Report of volcanoes Oct-Dec 1975, 3:23485 
Report of volcanoes Apr-Jun 1975, 3:23486 
VOLCANOES/FUMAROLIC FLUIDS 
Report of volcanoes Oct-Dec 1975, 3:23485 
Report of volcanoes Apr-Jun 1975, 3:23486 
VOLCANOES/GEOCHEMICAL SURVEYS 
Report of volcanoes Oct-Dec 1975, 3:23485 
Report of volcanoes Apr-Jun 1975, 3:23486 
Report of volcanoes, July-September 1975, 3:23546 
VOLCANOES/SEISMIC SURVEYS 
Report of volcanoes Oct-Dec 1975, 3:23485 
Report of volcanoes Apr-Jun 1975, 3:23486 
Report of volcanoes, July-September 1975, 3:23546 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOMITING/RADIOINDUCTION 
Drug inhibition of first-stage radioemesis. Interim report, 5 
November 1975-31 December 1976, 3:25185 (AD-A-043078) 
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WASHINGTON/AIR POLLUTION 

Atmospheric fallout during 1976 at Richland, Washington and 

Point Barrow, Alaska, 3:25087 (BNWL-2100(Pt.3)) 
WASHINGTON/ENERGY DEMAND 

Northwest Energy Policy Project: energy demand modeling and 

forecasting final report, 3:24212 (NP-22778) 
WASHINGTON/GEOTHERMAL ENERGY 

Economics and projections for geothermal development in the 

northwest, 3:23471 
WASHINGTON/OIL SPILLS 
Long-term chemical and biological effects of a persistent oil spill 
following the grounding of the General M.C. Meigs, 3:25203 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 
Wastes endure, 3:25110 
WASTE DISPOSAL/AIR POLLUTION 

Preliminary environmental survey of Volunteer Army 
Ammunition Plant, Tyner, Tennessee, March 1976. Technical 
report, February-June 1976, 3:25021 (AD-A-043662) 

WASTE DISPOSAL/WATER POLLUTION 

Nature and extent of ground-water-quality changes resulting from 
solid-waste disposal, Marion County, Indiana. Final report 1972- 
75, 3:25144 (PB-271019) 

Preliminary environmental survey of Volunteer Army 
Ammunition Plant, Tyner, Tennessee, March 1976. Technical 
report, February-June 1976, 3:25021 (AD-A-043662) 

WASTE HEAT/ENVIRONMENTAL EFFECTS 

Further studies of the impact of waste heat release on simulated 

global climate: Part 2, 3:25101 (RM-77-34) 
WASTE HEAT/HEAT RECOVERY 

Heat pump heating with diesel engine. Technical and economical 
aspects, 3:24576 

Thermal “pollution” control treatment, recycle, and disposal of 
waste heat, 3:23654 

WASTE HEAT/WASTE MANAGEMENT 
Feasibility and optimization study of rooftop radiators discharging 
waste heat to the atmosphere, 3:24439 
WASTE HEAT UTILIZATION 
Method to utilize useful cold and/or useful heat (Patent), 3:24431 
WASTE HEAT UTILIZATION/ECONOMICS 

Power plant reject heat utilization: an assessment of the potential 

for wide-scale implementation, 3:24478 (ORNL/TM-5841) 
WASTE HEAT UTILIZATION/REVIEWS 
Thermal “pollution” control treatment, recycle, and disposal of 
waste heat, 3:23654 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/ECONOMICS 
Trash or treasure, 3:24558 
WASTE OILS/BIOLOGICAL ACCUMULATION 

Morphological anomalies in adult oyster, scallop, and Atlantic 

silversides exposed to waste motor oil, 3:25214 
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WASTE OILS/WASTE PRODUCT UTILIZATION 
Process to embody waste automotive lubricating oils into a fuel 
additive to reduce corrosion and deposits and augment energy 
availability (Patent), 3:23054 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
LANDGARD PYROLYSIS SYSTEM 
PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/ENERGY CONSERVATION 
ae conservation in the treatment of industrial wastewaters, 
24491 


WASTE PROCESSING/ENERGY CONSUMPTION 
Energy aspects on aerobic and anaerobic processing of sewage, 
3:24543 (IVL-B-380) 
WASTE PROCESSING/MEETINGS 
Treatment, recycle, and disposal of wastes, 3:24534 
WASTE PROCESSING PLANTS/ECONOMICS 
eo wastewater treatment: technico-economic aspects, 
:24922 
WASTE PROCESSING PLANTS/FINANCIAL INCENTIVES 
Proposed synthetic fuels commercial demonstration program: fact 
book, 3:24245 (TID-22777) 
WASTE PROCESSING PLANTS/OPERATION 
—— slagging pyrolysis solid waste disposal system, 
:24921 
Preparation and grit chamber model study and design, 3:24919 
Mirae of garbage: the Landgard solid waste disposal system, 
:24920 
Resource recovery: the magnetic separation and recycling of steel 
cans collected from solid wastes, 3:24553 
Total resource recovery and fuel production from municipal solid 
waste, 3:24566 
WASTE PROCESSING PLANTS/PERFORMANCE 
Advanced wastewater treatment: technico-economic aspects, 
3:24922 
Direct reuse of municipal waste water, 3:24923 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Land application of waste materials (Book; 21 papers), 3:24184 
WASTE PRODUCT UTILIZATION/FEASIBILITY STUDIES 
Pulp and paper industry as a scavenger, 3:24512 
Recent examples of by-product utilization in B.H.P., 3:24493 
Utilization of waste material as fill in a large scale mining 
operation, 3:24499 
WASTE PRODUCT UTILIZATION/TECHNOLOGY 
ASSESSMENT 
Feasibility of utilizing solid wastes for building materials. 
Executive summary, 3:24485 (PB-271007) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/ANAEROBIC DIGESTION 
Anaerobic fermentation of simulated in-situ oil shale retort water, 
3:23120 (LBL-6855) 
WASTE WATER/CHEMICAL ANALYSIS 
Assessment, selection and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Basic report and Appendix 1, 3:22888 (FE- 
1795-3(Pt.1)) 
Environmental assessment of the HYGAS Process. Monthly 
progress report, June 1-June 31, 1977, 3:22773 (FE-2433-15) 
WASTE WATER/CHEMICAL COMPOSITION 
Investigations into the treatment of petrochemical wastes, 3:24503 
WASTE WATER/DESALINATION 
Disposal and reuse of saline drainage water from Northern 
Victorian irrigation areas, 3:24565 
WASTE WATER/FILTRATION 
Design and operation of granular media filters for water and 
wastewater treatment, 3:24918 
WASTE WATER/RECYCLING 
Advanced wastewater treatment: technico-economic aspects, 
3:24922 
Ammonium-carbonate leaching of metal values from water- 
treatment sludges. Final report, 3:24486 (PB-271014) 
Direct reuse of municipal waste water, 3:24923 
Disposal and reuse of saline drainage water from Northern 
Victorian irrigation areas, 3:24565 
Renovation of power plant cooling tower blowdown for recycle 
by evaporation: crystallization with interface enhancement. 
Final report, 1 August 1974-31 May 1976, 3:23600 (PB-271022) 
WASTE WATER/USES 
Use of renovated water in cooling towers, 3:24506 
WASTE WATER/WASTE DISPOSAL 
Disposal and reuse of saline drainage water from Northern 
Victorian irrigation areas, 3:24565 
WASTE WATER/WASTE PROCESSING 
—_ wastewater treatment: technico-economic aspects, 
:24922 


WATER POLLUTION/ENVIRONMENTAL IMPACTS 


Ammonium-carbonate leaching of metal values from water- 
treatment sludges. Final report, 3:24486 (PB-271014) 

Dynamic membranes, 3:24530 

Energy conservation in the treatment of industrial wastewaters, 
3:24491 


Investigations into the treatment of petrochemical wastes, 3:24503 
Ozonation of treated wastewaters, 3:24564 
Review of the State of the Art of waste water treatment, 3:24492 
Use of renovated water in cooling towers, 3:24506 
WASTE WATER/WATER TREATMENT 
Direct reuse of municipal waste water, 3:24923 
Response of membrane dissolved-oxygen probes, 3:24533 
WASTES 
See also BIOLOGICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 
WASTE HEAT 
Wastes endure, 3:25110 
WATER 
See also DRINKING WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/CORROSIVE EFFECTS 
Supplementary experiments concerning the influence of CuNi20Fe 
7 the corrosion behavior of galvanized tubing in warm waters, 
:24713 
WATER/CRITICAL HEAT FLUX 
Critical heat flux experiments in a vertical and horizontal tube 
with both Freon-12 and water as coolant, 3:24900 
WATER/FILTRATION 
Design and operation of granular media filters for water and 
wastewater treatment, 3:24918 
WATER/LEACHING 
Tests for behaviors of radioactive iodine gas in soils (5), 3:25127 
(ORNL-tr-4556) 
WATER/PURIFICATION 
Applications of resins for extracting organic components from 
water, 3:24764 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
KOEBERG-1 REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS/CONTAINMENT SYSTEMS 
System for mitigating the effects of an accident at a nuclear power 
plant (Patent), 3:24073 
WATER COOLED REACTORS/FUEL RODS 
Nuclear fuel rod (Patent), 3:23980 
WATER COOLED REACTORS/PRESSURE VESSELS 
Thermal insulation for prestressed concrete pressure vessels of 
water-cooled nuclear reactors (Patent), 3:23945 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Nuclear reactor (Patent), 3:24093 
WATER CURRENTS/MATHEMATICAL MODELS 
Summary on the determination of deep water currents, 3:25252 
(SAN-235P13-39(Vol.2)) 
WATER HAMMER/FINITE DIFFERENCE METHOD 
Survey of numerical methods for hydraulic transients, 3:24894 
(ANL-77-81) 
WATER HAMMER/FINITE ELEMENT METHOD 
Survey of numerical methods for hydraulic transients, 3:24894 
(ANL-77-81) 
WATER MODERATED REACTORS 
See also ANNA REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
KOEBERG-1 REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/REACTOR KINETICS 
Monte Carlo analyses of TRX slightly enriched uranium-H2O 
critical experiments with ENDF/B-IV and related data sets 
(AWBA Development Program), 3:24027 (WAPD-TM-1307) 
WATER POLLUTION 
Program of hydrological studies of the Zarnowieckie lake and the 
prognosis of the changes resulting from the operation of atomic 
and pump-storage power stations, 3:25154 
WATER POLLUTION/ENVIRONMENTAL IMPACTS 
=. models of environmental impact, 3:24166 (IIASA-RM- 
4 





WATER POLLUTION/SIMULATION 


Preliminary environmental survey of Volunteer Army 
any Plant, Tyner, Tennessee, March 1976. "Technical 


-June 1976, 3:25021 (AD-A-043662) 
WATER P POLLUTIO ON/SIMULATION 


Simulation of chlorinated water discharges from power plants on 
estuaries and rivers, 3:25136 (CONF-771109-75 
WATER POLLUTION CONTROL/GOVERNMENT POLICIES 
Industrial pollution control. Volume I. Executive summary, 
3:25065 (PB-270178) 
WATER POLLUTION CONTROL/LINERS 
Liner materials exposed to hazardous and toxic sludges. Interim 


rt No. 1, Mar 1975-October 1976, 3:25143 (PB-271013) 
WATER POLLUTION CONTROL/TECHNOLOGY 
UTILIZATION 


Industrial pollution eve. Volume 2. Technological strategies, 
3:25066 (PB-270179 
WATER QUALITY/DATA COMPILATION 
Automation of the National Water Quality Laboratories, U.S. 
Geological Survey. I. Description of laboratory functions and 
definition of the automation project, 3:25146 (UCRL- 
52295(Pt.1)) 
WATER QUALITY/REGIONAL ANALYSIS 
Automation of the National Water Quality Laboratories, U.S. 
Geological Survey. I. Description of laboratory functions and 
definition of the automation project, 3:25146 (UCRL- 
52295(Pt.1)) 
WATER RESOURCES/PLANNING 
Water resources planning, management, and development: what 
= —" water supply problems and issues, 3:24171 (PB- 
2 
WATER RIGHTS 
Public health role of the Food and Drug Administration in 
drinking and food-processing water, 3:25178 
WATER TREATMENT 
Public health role of the Food and Drug Administration in 
drinking and food-processing water, 3:25178 
WATER WAVES 
Preliminary offshore breakwater and littoral by-passing system 
— for the Ventura Marina in California, 3:25248 (SAN- 
235P13-39(Vol.2)) 
WATER WAVES/DAMPING 
Decay relationships for wind and wave prediction, 3:25251 (SAN- 
235P13-39(Vol.2)) 
WATER WAVES/DATA ANALYSIS 
Statistical handling graphically of environment observations with 
application to waves off the North Atlantic Coast of the USA, 
3:25250 (SAN-235P13-39(Vol.2)) 
WATER WAVES/FORECASTING 
ee ee ee sea state and design wave criteria 
for Ocean The: Energy Conversion projects. Volume 2. 
Prediction techniques, 3:23425 (SAN-235P13-39(Vol.2)) 
WATER WAVES/HEIGHT 
Statistical handling graphically of environment observations with 
application to waves off the North Atlantic Coast of the USA, 
3:25250 (SAN-235P13-39(Vol.2)) 
WATER WAVES/SPECTRA 
Determination of the design ocean wave spectrum, 3:25243 (SAN- 
235P13-39(Vol.2)) 
WAVE FORCES/DATA ANALYSIS 
Summary on the extreme determination of extreme statistics for 
winds and waves, 3:25245 (SAN-235P13-39(Vol.2)) 
WAVE FORCES/FORECASTING 
Determination of the design ocean wave spectrum, 3:25243 (SAN- 
235P13-39(Vol.2)) 
WAVE POWER/RESEARCH PROGRAMS 
Development of new technologies for energy production in the 
Federal Republic of Germany, 3:24181 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/MEETINGS 
Weak interaction physics, 1977, 3:25314 
WEAR/RESEARCH PROGRAMS 
Tribology: research and development needs in advanced energy 
technology, 3:24469 (HEDL-SA-1191(Rev.)) 
WEA iG/MEASURING METHODS 
Weathering of surfaces as measured by airborne radioactive 
o— concentrations on the Hanford Reservation (*57Cs), 
25091 (BNWL-2100(Pt.3)) 
WEINBERG-SALAM GAUGE MODEL/NEUTRAL CURRENTS 
What we know and what we want to know about the weak 
interactions, 3:25315 
WELDED JOINTS/NONDESTRUCTIVE TESTING 
Nondestructive testing development program. Quarterly progress 
report for period ending September 30, 1977 (LMFBR), 3:23846 
— 


(All endothermic processes for material joining.) 
WELDING GY SUPPLIES 
Take-off with 150 KW, 3:24464 
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See WELDED JOINTS 
WELL CASINGS/DEFECTS 
Method and apparatus for determining communication of a 
perforated zone with a second zone (Patent), 3:23010 
WELL DRILLING 
Slim hold drilling (Patent), 3:24847 
WELL STIMULATION 


See also HYDRAULIC FRACTURING 
WELL STIMULATION/RESEARCH PROGRAMS 
LLL Gas Stimulation Program. Quarterly pro; report, July- 
September 1977, 3:23089 (UCRL-50036-77-3 
WEST VALLEY PROCESSING PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
West Valley: remnant of the AEC, 3:23161 
WESTINGHOUSE STANDARD REACTOR 
(Prior to 1975, PWR/41 TYPE REACTORS was used.) 
WESTINGHOUSE STANDARD REACTOR/ECCS 
Westinghouse emergency core cooling system evaluation model 
application to plants equipped with upper head injection. 
Volume II, 3:24068 (WCAP-8480-NP(Rev.2)) 
WIND 
See also HURRICANES 
TORNADOES 
WIND/DATA ANALYSIS 
Summary on the extreme determination of extreme statistics for 
winds and waves, 3:25245 (SAN-235P13-39(Vol.2)) 
WIND/FORECASTING 
OPSES-DEWAC: operational sea state and design wave criteria 
for Ocean Thermal Energy Conversion projects. Volume 2. 
Prediction techniques, 3:23425 (SAN-235P13-39(Vol.2)) 
WIND/WATER WAVES 
Design criteria for offshore platform for West Coast of India, 
3:25249 (SAN-235P13-39(Vol.2)) 
WIND POWER/AVAILABILITY 
Coastal zone wind energy. Annual progress report, 15 March 
1977-15 June 1977, 3:23550 (RLO-2344-5) 
Meteorology and utilisation of wind energy, 3:23551 
Wind energy development potential for the Niagara Frontier 
Transportation Authority: pre-proposal, 3:23562 (NP-22617) 
WIND POWER/BIBLIOGRAPHIES 
Wind energy utilization: a bibliography with abstracts. Cumulative 
volume 1944-1974, 3:23548 (PB-247970) 
WIND POWER/ENERGY STORAGE 
Coupling of the use of solar and wind energy, 3:23591 
WIND POWER/METEOROLOGY 
Meteorology and utilisation of wind energy, 3:23551 
WIND POWER/MONITORING 
Coastal zone wind energy. Annual progress report, 15 March 
1977-15 June 1977, 3:23550 —- 
WIND POWER/OZARK REG 
Ozarks Region energy me study. Working Paper XIII. 
Nonconventional energy sources, 3:24332 
WIND POWER/RESEARCH PROGRAMS 
Development of new technologies for energy production in the 
Federal Republic of Germany, 3:24181 
WIND POWE Ss 
Wind power, 3:23549 
WIND POWER PLANTS/CONSTRUCTION 
Criteria for the manufacture and operation of wind power plant up 
to 10 kW, 3:23584 
Maximum use of wind energy by unit wind turbines EWT 
(DBPa), 3:23583 
WIND POWER PLANTS/ECONOMICS 
ar of demand-orientated generation from wind energy, 


Possibilities of using wind energy in the countries of the third 
world, 3:23561 
WIND POWER PLANTS/ELECTRIC GENERATORS 
Criteria for the manufacture and operation of wind power plant up 
to 10 kW, 3:23584 
WIND POWER PLANTS/ENERGY STORAGE 
Concepts on the intermediate storage of wind-generated 
secondary energy, 3:23590 
WIND POWER PLANTS/FEASIBILITY STUDIES 
oo national research programme on wind energy, 
Possibilities of and future for the use of wind energy (West 
Germany), 3:23554 
Programme for the use of wind energy in the context of non- 
nuclear energy research (West Germany), 3:23558 
Results of German wind energy studies, 3:23559 
Swedish wind energy programme, 3:23557 
Wind energy programme of the Danish ice and the 
Danish electricity undertakings, 3:23556 
Wind energy development potential for the Niagara Frontier 
Transportation Authority: pre-proposal, 3:23562 (NP-22617) 
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WIND POWER PLANTS/LEGAL ASPECTS 
Pecan (WES implications of Wind Ener rey Conversion 
stems (WECS). Final report, 3:23553 on F/RA-770204) 
WIND POWER PLANTS/OFFSHORE S 
Legal-institutional arrangements facilitating ~~ wind energy 
conversion systems (WECS) utilization. Final report, 3:23552 
(DOE/NSF/19137-77/3) 
WIND POWER PLANTS/PLANNING 
Programme for the use of wind energy in the context of non- 
nuclear energy research (West Germany), 3:23558 
WIND POWER PLANTS/SAFETY 
Criteria for the manufacture and operation of wind power plant up 
to 10 kW, 3:23584 
WIND POWER PLANTS/SPECIFICATIONS 
Maximum use of wind energy by unit wind turbines EWT 
(DBPa), 3:23583 
arse | of demand-orientated generation from wind energy, 
:23560 


WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
VERTICAL AXIS TURBINES 
Wind energy conversion: units with horizontal axis, 3:23572 
Wind power plant (Patent), 3:23586 
Wind turbine (Patent), 3:23587 
WIND TURBINES/AERODYNAMICS 
Aeroelastic problems for wind energy converters, 3:23576 
WIND TURBINES/BIBLIOGRAPHIES 
Wind energy utilization: a bibliography with abstracts. Cumulative 
volume 1944-1974, 3:23548 (PB-247970) 
WIND TURBINES/CONTROL SYSTEMS 
Fully automatic 125/220 V 4K VA wind power plant (West 
Germany), 3:23582 
WIND TURBINES/DOCUMENTATION 
Estimation of number of individuals owning wind energy 
conversion systems. Progress report, September 1, 1977- 
November 30, 1977 (USA), 3:23567 (COO/4549-1) 
WIND TURBINES/ECONOMICS 
Influential factors in cost analysis of wind energy converters with 
horizontal axes, 3:23573 
WIND TURBINES/ELECTRIC GENERATORS 
Exact 60 cycle power generation at any speed, 3:24916 
Wind energy converter and mechanical energy converter 
adaptation and control, 3:23578 
WIND TURBINES/ELECT ROLYSIS 
Conversion and storage of wind energy as nitrate fertilizer, 
3:23563 (CONF-761134-) 
WIND TURBINES/ENVIRONMENTAL IMPACTS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
WIND TURBINES/FEASIBILITY STUDIES 
Possibilities of using wind energy in the countries of the third 
world, 3:23561 
WIND TURBINES/HYDROGEN PRODUCTION 
Reinforced-concrete towers for the production of gaseous 
hydrogen and oxygen by decomposition of water using direct 
current, electrolysis (Patent), 3:23260 
WIND TURBINES/LEGAL ASPECTS 
Legal-institutional implications of Wind Energy Conversion 
Systems (WECS). Final report, 3:23553 (NSF/RA-770204) 
WIND TURBINES/MECHANICAL STRUCTURES 
NASTRAN use for cyclic response and fatigue analysis of wind 
turbine towers, 3:23568 (ERDA/NASA/1004-77/3) 
WIND TURBINES/OPERATION 
Concept for the use of wind energy with favourable cost 
implications. Results from experience with the Sylt double 
rotor, 3:23585 
WIND TURBINES/POWER GENERATION 
Circuit for using geophysical sources of energy (Patent), 3:23592 
Do-it-yourself wind power plant. Report of the Association for 
Wind Energy Research and Applications (West Germany), 
3:23581 
Synchronization of the DOE/NASA 100-kilowatt wind turbine 
generator with a large utility network, 3:23589 (DOE/NASA/ 
1028-77/10) 
WIND TURBINES/PUMPS 
Free water supply from wind power, 3:23564 
WIND TURBINES/RESEARCH PROGRAMS 
Development status and environmental hazards of several 
candidate advanced energy systems, 3:23610 
WIND TURBINES/SPECIFICATIONS 
Concept for the use of wind energy with favourable cost 
implications. Results from experience with the Sylt double 
rotor, 3:23585 
Do-it-yourself wind power plant. Report of the Association for 
Wind Energy Research and Applications (West Germany), 
3:23581 
Fully automatic 125/220 V 4K VA wind power plant (West 
Germany), 3:23582 


WWER TYPE REACTORS/REACTOR KINETICS 


New developments in wind turbines, 3:23577 
New type of wind turbine - the invention of a Viennese engineer. 
'The fan principle’ gives several times the previous useful 
output, t, 323579 
Tvind power windmill, 3:23580 
Wind energy converter and mechanical energy converter 
adaptation and control, 3:23578 
WIND TURBINES/SYNCHRONIZATION 
Synchronization of the DOE/NASA 100-kilowatt wind turbine 
generator with a large utility network, 3:23589 (DOE/NASA/ 
1028-77/10) 
WIND TURBINES/USES 
Conversion and storage of wind energy as nitrate fertilizer, 
3:23563 (CONF-761134-) 
Conversion and storage of wind energy as nitrogenous fertilizer, 
3:23565 
WINDOWS/THERMAL INSULATION 
Insulation window (Patents), 3:24401 
WINKLER PROCESS/PILOT PLANTS 
Brown coal gasificiation with oxygen or air in th a 
temperature Winkler gasifier, 3 350784 (GFERC/I 77/1) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WOLSUNG-1 REACTOR/FUEL CYCLE 
Fuel cost analysis ofp CANDU-PHWR: Wolsung Nuclear Power 
Plant Unit 1, 3:23808 
WOLSUNG-1 REACTOR/TEMPERATURE COEFFICIENT 
Te Sa aeOT coefficient in D2O moderated reactor (Wolsung Unit 
1), 3:23807 
WOOD/ACID HYDROLYSIS 
Pilot plant studies of the bioconversion of cellulose and 
oft of ethanol, 3:23380 (LBL-6859) 
D/CHEMICAL ANALYSIS 
Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23380 (LBL-6859) 
WOOD/ENERGY SOURCE DEVELOPMENT 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
WOOD/ENZYMATIC HYDROLYSIS 
Pilot plant studies of the bioconversion of cellulose and 
production of ethanol, 3:23380 (LBL-6859) 
WOOD/FLUIDIZED-BED COMBUSTION 
Low-temperature combustion of solid fuels in a fluid bed 
containing a heat sink, 3:22987 
WOOD/GASIFICATION 
Potential of wood as an energy resource in New England, 3:24336 
(TID-28131) 
WOOD BURNING FURNACES/AIR POLLUTION CONTROL 
Particle mass loading and size distribution prediction for the 
combustible fraction of the carryover from a hog fuel boiler 
(Wood wastes), 3:23337 
WOOD WASTES/COMBUSTION 
Particle mass loading and size distribution prediction for the 
combustible fraction of the carryover from a hog fuel boiler, 


3:23337 
WOOD WASTES/WASTE MANAGEMENT 
Land application of waste materials oo 21 papers), 3:24184 
WOOD WASTES/WASTE PROCESSIN 
Pyrolysis of industrial wastes for oil and mee carbon 
recovery. Final report, August 1972-March 1975, 3:23311 (PB- 
270961 
WORKERS 
See PERSONNEL 
WORKING CONDITIONS/SAFETY 
Hazards control progress report No. 54, January-June 1977, 
3:25184 (UCRL-50007-77-1) 
WORKING FLUIDS/COMPARATIVE EVALUATIONS 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
WORKING FLUIDS/EFFICIENCY 
Comparison of three working fluids for the design of geothermal 
wer plants, 3:23514 
WORKING FLUIDS/THERMODYNAMIC PROPERTIES 
Comparison of three working fluids for the design of geothermal 
power plants, 3:23514 
Computer program for determining the thermodynamic properties 
of Freon refrigerants, 3:23521 C-ME-76-212) 
Use of mixture working fluids in geothermal binary power cycles, 
3:23524 
WWER TYPE REACTORS 
Nuclear energetics and reactor engineering, 3:23774 
WWER TYPE REACTORS/RADIATION 
Certain problems of radiation safety at nuclear power plants based 
on WWER-440 reactors, 3:24006 
WWER TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Device for nuclear power reactor control, 3:24000 
WWER TYPE REACTORS/REACTOR KINETICS 
Calculation of nonstationary thermodynamical processes in a 
WWER-440 type PWR nuclear power plant unit, 3:23745 





WWER TYPE REACTORS/REACTOR OPERATION 


WWER TYPE REACTORS/REACTOR OPERATION 
Analysis of operating experience of nuclear power plants with 
pressurized water reactors, 3:23743 
WYOMING/COAL RESERVES 
Wyoming coal deposits, 3:22902 (CONF-7604140-) 
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